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FOREWORD 

Among the publications of the National Bureau of Economic 
Research, this work stands in a rather special category. The pre
vious studies of the National Bureau, we may hope, have extended 
the frontiers of knowledge, but this undertaking more decidedly 
than its predecessors, opens new paths. On such a scale, it is the 
pioneer effort, to explore, with all available statistical instruments, 
the recesses -of the labyrinth of prices. It will not only furnish 
clues and new starting-points for further explorations, but, long 
after its immediate initiative has had its effect, we believe that it 
will remain a signal achievement in the history of scientific re
search. 

With all its special individual significance, this investigation 
belongs not only in method and spirit but also in its inception to the 
same family in which are ranged the related studies of the National 
Bureau. It lies close to the work on business cycles which is one of the 
chief concerns of this group of economists. The analysis of the recur
rent fluctuations of business activity led directly to a close exam
ination not only of one important aspect of price relationships but.
of the.~hole system of prices ana -itslll.ternal~ structurii:--The- di
rectors of research of the National Bureau, nearly three years ago, 
were considering the attractions and the difficulties of the wider 
problem when they learned that among the few well-equipped statis
ticians who had already initiated research in this little-explored 
field was Dr. Frederick C. Mills of Columbia University. The 
National Bureau promptly offered him its facilities, and this ·notable 
volume is the first fruit of that collaboration. 

The attentive reader of the following pages-and they are 
obviously addressed to that distinguished person-will perceive 
that Dr. Mills has progressed logically and methodically, from sec
tion to section and chapter to chapter. So far, therefore, as 
this first volume pursues the analysis of price relationships, it is a 
unified whole; but it is, nevertheless, only a finished portion of 
what has been planned and is now proceeding. It needs to be 
supplemented by the examjnation of certain important com
ponent elements of the price system and their relationships-

7 



8 FOREWORD 

problems with which a second volume will deal. For the sake of 
the rounded presentation of the subject there might have been 
some advantages in postponing the publication of the four chapters 
herewith presented until the work on the second volume had been 
completed. Both practical and scientific considerations, however, 
outweighted the aesthetic argument. The work of the National 
Bureau is continuous and its publications on national income and 
business cycles are already of a serial character. The comment and 
criticism which each publication enjoYs from members of the staff 
and from the Directors of the organization are reenforced from the 
wider scientific public. It is a reciprocal service wlllch a body of 
investigators owes and receives. 

The attentive and inquiring reader may also look to the second 
volume for some marshalling and review of the evidence here 
gathered for or against the provisional working hypothesis which 
underlies this work, namely that, despite the apparent haphazard 
variability of relationships, there is in fact an . orderly universe 
of prices, in which there prevail discoverable "laws." In the present 
state of the science,- certitude is not attainable; but the present 
installment of the inquiry opens new glimpses of regularities of 
trends in time and space which both justify the effort and act as 
spur to fresh endeavor. It is clear that this generation of scientific 
observers in the social sciences must operate with a measured or 
measurable base-line which is too short in time and too narrow in 
content, and this is particularly true of the statistical material, 
covering only wholesale prices for a few recent decades, which is 
available for this study. But it is worth while to make a serious 
beginning, and this Dr. Mills has done. 

EDWIN F. GAY, 

WESLEY C. MITCHELL, 

Directors of Research. 



RESOLUTION 

ON THE RELATU)N OF TIlE DlIl.Rcrou TO TIlE 

ECONOXlC Woax OF THB BVUAlJ 

I-The object of the Bureau is to ascertain and to present to the public 
important economic facts and the interpretation thereof in a ,scientific 
and impartial manner, free from. bias and propaganda. The Board 
of Directors is charged with the responsibility of ensuring and guaran
teeing to the public that the work of the Bureau is carried out in strict 
conformity with this object. 

2-The Directors shall appoint one or mOTe directors of reseoreh chosen 
upon considerations of integrity, ability, character, and freedom from 
prejudi~ who shall undertake to conduct economic researches in con
formity with the principles of the Bureau. 

8-The director or directors of research shall submit to the members of 
the Board, or to its executive committee when such is constituted and 
to which authority has been delegated by the Board, proposals in respect 
to researches to be instituted; and no research shall be instituted witllout 
the approval of the Board, or of its executive committee. 

4r-Following approval by the Board, or its executive committee, of a 
research proposed, the direetor or directors of research shall as soon as 
possible submit to the members of the Board, by written communication, 
a statement of the principles to be pursued in the study of the problem 
and the methods to be employed; and the director or directors of re
seareh shall not proceed to investigate, study, and report in detail, until 
the plan so outlined has been approved by the board or the executive 
committee thereof. . 

~Before the publication of the results of any inquiry the director 01' 

directors of research shall submit to the Board a synopsis of such results, 
drawing attention to the main conclusions reached, the major problems 
encountered and the solutions adopted, the nature of the sources from 
which the basic: facts have been derived, and such other information as 
In their opinion shall have a material bearing on the validity of the 
conclusions and their suitability for publication in accordance with the 
principles of the Bureau. 

6-A, copy of any manuscript proposed to be published shall also be su~ 
mitted. to each member of the Board, and every member shall be entitled; 
if publication be approved, to have published also a memorandum of 
any dissent or reservation be may express, togetber with a brief state
ment of his reasons therefore, should he so desire. The publication of 
a volume does DOt, however, imply that each member of the Board of 
Directors bu read the manuscript and passed upon its validity in every 
detail. 

1-The results of any inquiry shall Dot be published except with the ap
proval of at least a majority of the entire Board and a two-thirds 
majority of all those members of the Board who shall have voted on the 
proposal within the time fixed for the receipt of votes on the publication 
proposed; such limit shall be 4Ii days from the date of the submission of 
the synopsis and manuscript of the proposed publication, except that the 
Board may extend the limit in its absolute discretion, and shall upon 
the request of any member extend the limit for & period not exceeding 
80 days. 

8-A copy of this memorandum shall, unless otherwise determined by the 
Board. be .. printed in each copy of every work published by the Bureau. 

Adopted Oct. 26, 1926. 
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THE BEHAVIOR OF PRICES. 

By 

FREDERICK C. MILLS 



INTRODUCTION 

That prices playa part of extreme importance in the working 
of the economic system requires no demonstration. The produc
tion, distribution and consumption of goods are, of course, fun
damental activities, but as the modern economic system is or
ganized they are conditioned and influenced at every point by prices 
and price relations. Prices constitute the medium of economic 
control. It is futile to study modern economic life without regard 
to the part which money and prices play. 

This part has been described in a general way elsewhere, and 
calls for no extended treatment here. The prices of individual 
commodities, in their changes, stimulate or retard production and 
consumption and, in turn, reflect changes in production and con
sumption. So, also, the prices of individual services affect, and 
reflect, changes in the direction of human effort. But there exist! 
a broader set of price relations, of importance equal to the specific 
connections between changes in the prices and quantities of in
dividual commodities. These are the numerous relations, of vary
ing degrees of intimacy, which tie all prices into a system_Us 
highly complex system of many parts connected with each other in 
diverse ways, a system infinitely flexible in detail. yet stable in the 
essential balance of its interrelations, a system like a living organism 
in its ability to recover from the serious disorders into which i1 
periodically falls.'" 

The objectives of the present study are, first, to secure a fullel 
understanding of the behavior of individual commodity prices and, 
secondly, to increase our knowledge of the working of the price 
system and of the interrelations between its component elements. 
To attain the first objective we shall make use of various methoW: 
of measuring the characteristics of individual price series. In seek
ing to attain the second we shall be searching for uniformities and 
regularities in the behavior of prices in combination. We shall bE 
measuring tendencies which manifest themselves when a group oj 
prices is studied, and tracing relations between prices and groups 01 
prices. We shall be seeking principles of order in the realm of prices. 

'Bus,,,.., C;ycks, by We.ley C. Mitchell. Berkeley, University of California Press 
1913, P. 31. 
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This search for unifoimities and regularities is that which en
gages ~cientific workers in all fields. It is a simple undertaking
before the data arj) collected and one immerses himself in masses of 
facts. Then. there emerge those "profundities, complexities, in
volutions,analogies, differences and dependencies~' which both 
haraS!J 'and encourage the research worker.. In all work in the bio
logical and social sciences these complexities are in~nsified by_ the 

»innipresent fact of variation, a reflection of the presence of nu
merous forces behind the phenomena we are observing. 

Yet, in spite of the number of factors and the complexity 'of the 
facts, there is hope of finding regularities in the field to be studied, 
It was one of the most fruitful scientific discoveries of modem times 
that regularities appear even where sheer chance rules. Though in 
the realm of chance the individual event may be unpredictable, 
definite principles of order prevail among groups of such events. 
When we are dealing with the ,price system it is with groups of ob
servations that we shall be concerned, and whe. we seek for regu
larities it will be regularities among large groups, to which in
dividual prices may furnish numerous exceptions. 

The reason for the existence of regularities in the price system, 
as in all fields marked by the presence of such variation and com
plexity as here prevail, may not be a matter of immediate eco
nomic interest. Yet a suggestion of Charles S. Peirce is so pei-
tinent to the study of prices that it may be touched upon. Peirce 
found the explanation of regularities in the universe in a tendency 
to form habits, a tendency toward mutual Assimilation, which he 
believed to prevail in nature.' The validity of this hypothesis, as 
applied to all nature, does not concern us here. But the price 
system seems to furnish a striking and curious illustration of such a 
tendency in the rea\m of economics, a tendency of which there is, 
perhaps, a rational explanation which cannot be found for Peirce's 
broader generalization. . 

The isolated prices that were quoted in the dawn.of the money 
economy must have been connected to other prices by ties that were 
but feeble and remote, and the circle within which the influence of 
a given price transaction was felt must have been a very narrow 
one.' But as the money economy developed these ties increased in 

lChance, LOfJS and Logic, New York. Harcourt Brace, 1923. 
tIt is probable that in early historical periods price transactions were few, com menta 

Dr. Gay. and that the ties which would create a system of prices were feeble. But the 
telations among such prices as existed, and the temporal ties binding given prices to 
th""" earlier and later m time, were close and rigid. The few established prices (e. g. 
rho,e for cattle, slave., salt) ebsnged hut little or not at all over long periods of time. 
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number and in strength. Small net-works of price relations ex
panded and established contacts with ,othet such net-works. The 
price system grew until the mesh of price re1l1t!.ons included, as it 
does today, all industrialized communities. WbUe this "mutual 
assimilation" was takitig place, those regularities whic~ in Peirce's 
view, constitute the "habits" of nature were coming in~xistence. 
Characteristic modes of behavior were being impressed upon'various 
groups of prices by underlying natural forces, by the pressure Qf 
competition, by factors connected with the business cycle, and by 
other agencies the effects of which probably cannot be traced in 
detail. And the process by which price ties have been formed and by 
which characteristic modes of behavior have been acquired still goes on. 

In some such way has the price structure developed. Out of 
the bids and offers of burgher, craftsman and wandering trader has 
grown an all-embracing system, with the "profundities, complexities, 
involutions, analogies, differences and dependencies" which it is 
the duty of the economist to trace. 'The pioneer work of Wesley C. 
~tchell marked a"beginning in the charting of this system and in 

..;the tracing of the bonds which tie together the component parts. 
The completion of this work lies far in the future. H the price 

1 
system could be fully explored, if all ties and connections could be 
traced and all fluctuations explained, then, perhaps, man could 
understand and contro. the economic system he has created. We 
can doubtless come much closer to that objective than we now are. 
It is doubtful, in a changing world, that it will ever be attained. 

In attacking this general problem the first step has been~e 
.;securing of measures which describe the . beliIl..VlO1".. ofliidiViduai 

commOdity prices. Not all the characteristics of individual prices, 
are subject to measurement according to a standardized scheme, 
but such a scheme is necessary if comparable results are to be 
secured. The first part of the present report is concerned with the 
deVelopment of such measures. These measures possess interest 
and economic significance in their own right for the light they 
throw on the behavior of individual commodity prices, and for this 
reason the results have been given in detail. They are of interest, 
also, for another reason. Such measures for a number of individual 
price series furnish the raw materials for the study of tendencies, 
variations and relations of various sorts within the system of prices. 
This is the primary purpose for which they have been assembled. 
These measures are dealt with in the first two chapters of the present 
volume. 
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The third and fourth ~pters are concerned with the behavior 
of prices in combinatio The various measures discussed in these 
chapters relate to t price structure as a whole, without regard te 
its component e ents. We might view the sections which relate 
to prices in ination as dea1ing with the stability and instability 
of prices.. George Darwin has said that the study of stability and 
instability furnishes the main problems with which physicist and 
9io10gist are alike concerned, and it is probable that most economic 
problems have a similar genesis. It is certain that the main proll-< 
lems to be faced in an analysis of the price system are essentially 
problems of stability and instability. It is the instability of this 
system and the economic elIects of this instability which render so 
imperative a fuller understanding of it, and make so necessary an 
increase in our power to control it. This necessity of understanding 
holds, no matter what the cause or causeS of price instability may 
be. Whether price instability be traceable to specific money and 
price conditions, whether price instability be merely a reflection of 
general economic instability, or whether price instability and eco
nomic instability react upon each other, this subject is a matter of 
crucial importance. 

The nature of price instability is itself a matter for investiga
tion, before methods of measuring instability may be considered. 
Our primary interest here is not in the instability of prices of in
dividual commodities, though this is involved in the problem, but 
in conditions of general price instability, where large numbers of 
commodities are concerned. But the term ~'price instability" in 
this general sense is often used ambiguously .. What is meant by a 
condition of price instability? What kinds of instability may be 
present in the price structure? How shall price instability be 
measured? Are the currently compiled index numbers of prices 
adequate measures of all the disruptions and distortions which 
may develop within the system of prices? These are some of the 
questions which will receive consideration. 

In a later study the materials assembled in the present volume 
will be used, with other data, inseeking to define certain of the com
ponent elements of the price system, and in attempting to trace 
relations between these elements. 

Satisfactory data constitute, of course, a prime requirement in 
such an investigation. In the field of prices we have data which 
serve in a fairly satisfactory fashion for the construction of whole
sale price index numbers of the usual type. But data which will 
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serve this purpose may not be satisfactory for a detailed study of 
price behavior of the type here suggested. For this latter purpose 
we need a considerable number of ~e pes drawn from / 
various geographical regions and representing- all stages of the 
productive and distributive process. By a pure price s~es is meant 

lone which relates to a homogeneous commodity, which is drawn 
from a single market (i. e., is not an average of prices ill several 
markets) and which is derived throughout from the same type of 
transaction. Having a wide variety of such series, representing all 
geographical areas and all economic stages, the application of a 
standardized technique of analysis would yield a wealth of infor
mation regarding the behavior of individual prices, the relations 
among elements in the price system, the incidence of the business 
cycle, the characteristics of a competitive price, and the price 
structure in general. The compilation of such data, adequate both 
in quality and scope, is a task for the future. 

Considerable emphasis has been placed in the present study 
upon the technique of analysis. A few of the elements in this 
technique are novel; most of them are orthodox statistical devices. 
Their application, in combination, represents an attempt at a sys
tematic study of price behavior. The technique is doubtless capable 
of improvement, but only by the extensive application of some such 
standard method can economists build uP. that body of concrete 
facts and principles relating to price behavior and price relations 
which is necessary to an understanding of the price system. 

<.i~ 



CHAPTER I 

~ASURABLE CHARACTERISTICS OF COMMODITY 
PRICES 

The present inquiry is concerned with the behavior of com
modity prices. singly and iIu:.Qmbination. Of the movements to 
which the prices of specific commodities are subject but little is 
known, in detail, and our knowledge of the immediate causes of such 
movements and their relative importance is still more meager. 
Without such detailed information an accurate conception of the 
structure and working of the price system is impossible. The first 
stage of the investigation deals, accordingly, with the behavior of 
individual commodity prices. 

No list of the characteristics of specific price series would be 
complete for all purposes. In s.$lctJng the ehara.cteristics which 
are described in this study emllhllBis_ has been placed,.Qnj;hose 
properties of cQmiiiodity-prlces-"Whi.cIL~possess-general econqmic. 
interest and ",hichlend themselves toqul!Jltit!\tiv.e-treaf.ment.-The 
preSefitCIassification is anexpenmental one, -however, and is not to 
be looked upon as rigid or exhaustive. This classification includes 
the following aspects of price behavior: 

1. Changes between specific dates. 
2. Variability. 
3. Trend over a stated period of time. 
4. Timing, duration and amplitude of individual price changes 

during general price movements. 
5. Flexibility; correlation between prices and quantities. 
6. Regional differences in prices and in price behavior. 
A consideration of the nature of the above characteristics and 

the selection of suitable methods of measurement will be our first 
concern. Five of these characteristics are treated in the present 
chapter. Regional differences in prices and in price behavior, which 
stand in a slightly different category, are discussed in the following 
chapter. 

I Price Changes Between Specific Dates 

Changes of this type require no explanation here, for they have 
furnished the main problems which have engaged students of prices 
in the past. Attention was first drawn to the important fact of a 
fiuctuating price level and to related questions dealing with the 

87 
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purchasing power of money by such changes in the prices of in
dividual commodities, and the data for the study of these problems 
have been derived from records of individual price movements. 

Changes in commodity prices from day to day, week to week, 
month to month, year to year, or in reference to a fixed base, may 
be measured either in absolute or relative terms. The following 
table furnishes examples of the measures which may be employed. 

(1) 
Year 

1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 

TABLE 1 
AVEBAOII ANNuAL I'BICES or am .... AT .WBOLII:8AL1I, 1890-1926 

(GREEN, SALTED, PACItEBS': BEAVY NATIVE B'l'EERB. CHICAGO)1 

(2) (3) (4) (5) 
Average price Prieechan~ Link rel&tive Fixed base 

per pound from preceding (Precedin~ year rel&tive 
year . =100 (1913=100). 

$.093 50.7 
.095 $+.002 101.9 51. 7 
.087 -.008 91.6 47.3 
.075 -.012 86.1 40.7 .- -.011 85.6 34.9 
.103 +.039 160.4 55.9 
.081 -.022 78.9 44.1 
.100 +.019 122.8 54.2 
.115 +.015 115.6 62.6 
.124 +.009 107.3 67.2 
.119 -.005 96.7 64.9 
.124 +.005 103.6 67.3 
.134 +.010 108.2 72.8 
.117 -.017 87.3 63.6 
.117 +.000 100.0 63.4 
.143 +.026 122.6 77.8 
.154 +.011 107.9 83.9 
.146 -.008 94.3 79.1 
.134 -.012 .91.8 72.6 
.165 +.031 123.3 89.6 
.155 -.010 93.9 84.1 
.148 -.007 95.5 80.3 
.176 +.028 119.2 95.7 
.184 +.008 104.5 100.0 
.196 +.012 106.7 106.7 
.242 +.046 123.3 131.6 
.262 +.020 108.2 142.4 
.327 +.065 124.8 178.0 
.301 -.026 92.0 163.8 
.393 +.092 130.6 213.8 
.312 -.081 79.4 169.8 
.139 -.173 44.6 75.6 
.180 +.041 129.5 98.0 
.167 -.013 92.8 90.6 
.147 -.020 88.0 79.9 
.160 +.013 108.8 87.1 
.140 -.020 87.6 76.3 
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In a later chapter the analysis of such measures, in combination, 
is discussed in detail. 

II Variability of Commodity Prices 
f Commodities differ materially among themselves in respect to 
I the amplitude and frequency of their price movements, their 

"proper fluctuations," in Edgeworth's phrase. The prices of certain 
commodities, such as bread, change but slightly or not at all over a 
long period of time. Others, of which potatoes are a notable example, 
are characterized by widely Yvarying prices from month to month 
and from year to year. These differences in variability may be due 
to differences in the organic nature of the commodities in question, 
or to differences in the conditions under which they are produced, 
marketed and consumed. 

The type of variability which is to be measured is a matter for 
determination before methods of measurement may be decided 
upon. For some purposes interest might attach to day-to-day, 
week-to-week, month-to-month or year-to-year variation, or to 
seasonal or cyclical price fluctuations. Cyclical movements are 
dealt with in section IV, below. No attempt has been made in this Y 
study to measure seasonal movements. It has not seemed feasible 
or desirable, for the purposes of the present inquiry, to compute 
measures of variability relating to such short intervals as the day or 
the week. These considerations restrict us in the present section 
to three indexes of price variability, one me8.S1l!'ingj.hjl amplit1,lde J5'f 
nWnthly_'p~ricefluctiiitiinS~:_aiiotbei_Jn~aslgip,g _t!t~Jl'llquency of 
monthly price changes, a third measuring the amplitude of year-to-
year movements. -----

1. TnE MEASUREMENT OF MONTHLY VARIABILITY 

In measuring the fluctuations of monthly prices within a given ~ 
year, the ~e~_del1ia.tiQ!0rom~'\Te!age price for the year has 
been employed. This measure may be exemplified with reference 
to the following price quotations. 

TABLE 2 
AVlUU.GB MONTHLY PmCES O. P1uNT CLOTHS, AT WaoLBSALII, 1925 

(27 INCH 64 x 60) . 
Month Average price per yard Month Average price per fa rei 

January $.069 July .065 
February .068 August .066 
March .069 September .067 
Aril .067 October .067 £fay .064 November .063 
June .063 December .061 

Average .066 
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The average deviation of these twelve monthly prices from 
their mean is S. 00208. Expressing this measure as a percentage of 
the mean, for purposes of comparison, we have a value of 3.2. 
Such measures have been computed for print cloths for the years 
from 1890 to 1926. These appear in Table 3 and, in graphic form, 
in Figure 1-C. 

• Year 

1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 

.1907 
1908 

. 

TABLE 3 

MIIAS17US OJ' MONTHLY VAIUABILITY 01' PBINT CLOTH PBlCIIB, 
1890-1926 

Mean deviation '::'..I':tage Year Mean deviation '::'..I':tase 
of mean ann price of mean ann price 

2.6 1909 5.7 
1.6 1910 4.8 
7.2 1911 5.4 

12.5 1912 6.5 
2.7 1913 3.6 
7.5 1914 9.9 
3.5 1915 6.4 
3.5 1916 14.4 
4.0 1917 14.5 
4.3 1918 8.1 
5.9 1919 20.9 
7.4 1920 26.7 
4.4 1921 14.2 
2.2 1922 7.8 

10.9 1923 6.8 
13.0 1924 3.1 
4.4 1925 3.2 
7.4 1926 6.1 
6.8 . 

Measures of variability similar to the above have been com
puted for over two hundred Commodities for each year from 1890 
to 1926, employing wholesale price quotations. (The actual number 
varies from 204 to 214.) Each annual measure relatee to price 
variation within the year, reflecting movements due to all causes, 
Secular, seasonal, cyclical, or accidental. For some purposes it 

i 
would be desirable to segregate these elements and to have measures 

. of the price variation due to each of these forces acting in isolation. 
Partly because of the physical imjlossibility of analyzing in this re
fined fashion any large number of cases, no attempt has been made 
to separate these elements in measuring variability.' But there 
were other considerations in the choice of the present method. For 
many practical purposes the deviations of prices within a given year 

'See, howe~ the measures relating to trends and to cyclical moftDlOllta which are 
given in sections III and IV of thie chapter. 
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from the average for that year need not be broken up and attributed 
to diverse forces. The price changes themselves are the facts of im
mediate concern to producers and consumers. A measure of these 
variations in the price of a single commodity may be accepted at its 
face value and compared with similar measures for other commod
ities. 

H there is an appreciable upward or downward trend in the 
prices of a given commodity, or if these prices are subject to con
siderable changes from year to year for any reason, the absolute 
mean deviations for different years would not be comparable, since 
the bases from which the deviations are measured would differ ~ 
.terially in value. This difficulty is overcome by expressing the mean 
deviations as percentages of the respective annual averages. ~UB, 
although th~J;r_en4factor JIl&Y sliggtly _ affellt. the value.of. th;;/ 
measureJlf.yariability fo~.a given year, it does not lessen the com
parabilityof measures. for different yell.rJl. 

For most agricultural products more significance attaches to 

(
measures of price variability based upon monthly pricea prevailing 
within the crop year than to measures derived from prices within 
the calendar year. The use of the calendar year introduces changing 
crop conditions as one important element in monthly variability. 
By restricting the annual measures to crop years we secure a time 
unit within which the influence of one crop is dominant. . Such 
measures have been computed for 18 agricultural products, to which 
there correspond 19 price series.' 

.. It is impossible to include in this report all the measures of 
lFollowing are the commodities for which crop year measures have been computed. 

The crop years employed are indicated. • . 
Commodity Crop Yeer 

Barley August to July 
Com November to October 
Oats August to July 
Rye July to June 
Wheat July to June 
Beans September to August 
Cotton August to July 
Eon April to March 
Ff8iaoeed September to August 
Hay • July to June 
Hops July to June 
Omons July to June 
Potatoes September to May 
Rioe August to July 
Flour, rye July to June 
Flour, wheat July to June 
Apples (evaporated) June to May 
Cottonseed Oil August to July 



FIGURE 1 

VARIABILITY OF COMMODITY PRICES, AT WHOLESALE. 

Measures of Monthly Variability, expressed as Percentages of Average 
Annual Prices, 1890-1926. 

Percent A. FARM PRODUCTS 
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FIGURE 1 (Cont.) 
VARIABILITY OF COMMODITY PRICES, AT WHOLESALE. 

Measures of Monthly Variability, expressed as Percentages of Average 
Annual Prices, 1890-1926. 

Percent C. FABRICATED GOODS 
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FIGURE 2 
Measures of Monthly Variability of Four General Economic Series, 

expressed as Percentages of Average Annual Values 
1890-1926. 
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variability computed for the separate years since 1890 for ail the 
commodities studied. In Table III annual measures for the years 
from 1890 to 1926 are given for three selected groups of commodities, 
representing agricultllfal products, raw minerals and metals, and 
fabricated industrial products. The measures for certain of these 
commodities are presented graphically in Figure 1. There are, it 
will be noted, pronounced differences between these commodities in 
respect to the magnitude of monthly price fluctuations and in the 
changes which have taken place in these movements during the 
period covered. 

For comparison with these indexes of price variability corres
ponding measures have been computed for a number of other 
economic series. The annual values are given in Table Ill, of the 
Appendix. Four of these series are plotted in Figure 2. 

The measures of monthly price variability for all commodities 
are shown, in summary form, in Tables IV and V. In order that 
changes in variability may be noted, the period from 1890 to 1925 
has been divided into five subdivisions, including four periods of 
eight years each and a final period of four years, and a measure of 
variability has been computed for each of these periods. In ad
dition, two general averages have been calculated. One of these is 
based upon the entire 36 years covered, the other upon the same 
data excluding the disturbed years, 1914 to 1921.' 

The following figures, relating to the prices of nineteen im-
portant commodities, exemplify the results secured. These com-

\

mOdities are arranged in order of magnitude of the averages in 
- column (9). . . 

'Roman numerals refer to tables in the Appendix, while Arabic numbelB refer to 
tables in the body of the text. 

'The averagce based upon crop-years cover only 35 years. The sub-periods .... of 
the oamelength as those relating to e&lend&r year measures, except for the eecond period, 
from 1898-99 to 1904-05, which includes but 7 years. 
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(I) 
Ref. 
No.1 

280 
441 
233 
120 
293 
64 

236 
202 

6 
13 

195 
259 
149 
276 

2S 
247 
451 

51 
239 

TABLE 4 
MIWIUB.IIS 01' MONTHLY V AlUABILIT!' OJ' PRlcms 01' SBLECTJm 

(2) 

CoMMODITIES, AT WHOLESALE, 1890-1925 
Averages b P 'ods . y en 

(3) (5) (6) (7) \~~ Commodity ui~ 189 
1
1
m-3 

19!~ 1922-
1897 1905 1921 1925 

Steel rails 3.4 3.9 0.0 3.1 .6 
Leather 3.2 2.8 1.8 4.7 3.9 
Anthracite coal 4.9 4.1 3.0 3.7 1.8 
Flour, wheatl 4.5 3.4 4.8 9.9 5.2 
Copper, ingot 5.3 3.7 6.1 8.3 4.1 
Beef 5.4 4.2 5.4 5.8 4.9 
Bituminous coal 5.7 5.4 2.1 9.4 9.2 
Cotton yams' 4.3 6.1 5.1 13.7 5.9 
Wheat' 6.8 4.2 5.5 10.3 5.4 
Cattle 4.9 4.3 6.0 7.0 8.4 
Print elotha 5.1 6.5 5.6 14.4 5.2 
Pig iron 3.1 8.6 "6.5 9.3 11.9 
SUgarb raw 8.5 5.1 6.8 1l.4 9.2 
Steel iIIets 6.6 9.8 5.9 9.6 5.4 
Cotton' 6.5 10.1 5.7 11.3 7.3 
Petroleum 9.0 9.4 2.9 8.1 10.5 
Rubber 5.2 3.9 10.9 10.1 17.7 
Potatoee' 9.0 15.5 13.6 20.0 13.5 
Coke 7.7 15.3 13.3 16.8 24.4 

(8) 
189()-1925 
inclusive 

2.4 
3.2 
3.7 
5.7 
5.7 
5.l 
6.0 
7.4 
6.6 
5.9 
7.6 
7.1 
8.3 
7.7 
8.2 
7.7 
8.7 

14.4 
14.5 

(9) 
189()-192S 
excluding 
1914-21 

2.2 
2.8 
3.7 
4.4 
4.9 
5.0 
5.0 
5.4 
5.5 
5.6 
5.7 
6.5 
7.1 
7.2 
7.3 
7.6 
8.2 

12.7 
13.9 

lA reference number bas been gJ.ven to each wholeaale pnce 8er1e8 uaed. A complete list, With de .. 
cription •. i!r-oontainll!d in Table t, of the Appendix. . 

SAvmlge8 are for crop years 1890-91 to 189Ml8, 1~99 to 1901-05, 1905-06 to 1912-13. etc. 
'Prices for 1890. 1891. 1892 miaiq. 

Similar averages for certain selected economic series are given 
below. 

TABLES 
MEASUBEB OJ' MONTHLY V A..BJABILJTY OJ' Sa:: EcoNOMIC SERIES, 

. 1890-1925 
Averagee by Periods 

(I) (2) (3) (4) (5) (6) (7) (8) 
189()- 1898- 1906- 1914- 1922- 189()-1925 189()-1925 
1897 1905 1913 1921 1925 inclusive excluding 

1914-1921 
--

Yield on fifteen railroad bonds 1.4 1.3 1.4 2.5 1.3 1.6 1.4 
Index of general business con-

ditions (A. T. & T.) 5.3 2.7 2.8 4.3 4.8 3.9 3.8 
Index of industrioJ stoek prices 

(Dow-Jones)l 7.4 6.7 5.6 7.3 6.2 6.7 6.5 
?ig iron production 14.1 7.6 9.0 10.9 12.8 10.6 10.6 
Discount rate on 60-90 day com-

mercial paper 13.7 11.6 10.6 8.8 7.6 10.8 11.3 
Interest rate on call loans 31.6 36.6 33.0 18.9 12.0 28.0 30.6 

ITbia is the Dow-JODI!III lDdez for the penod since 1891. For the years 1890-1896 the indez. mm
puted by the ~rte Departaaent of the Federal R~ Bank or New York. which carried back the 
Dow·Jonts lndez. by months to 1872, baa been un. A full dc:!8Cription of the lIl@UUJ@will be found in 
''''''cd RIlla 1If"' Skd S;u.kUirnt, by <hraIa and Hard,. (N. Y. ldacmiIJan. 1925, loalitute of SoD
nomic. Seriea) pp. IJ:S)·I«. 

Meuures of variability similar to those given above have been computed from the monthly value. 
of • weia:bted index of railroad stock prices COD5trUcted by Frederick R. Macaulay. (This indez. with an 
account of itt COIlltrUctiOD, will appear in an early publication of the National Bureau of Economie 
Reeearch.) The meaaure of monthly variability during the period 1890-1925 bu a value of 4.3; for the .-me period, eEcludine 191f..1921, the value is 6.5. Tbese are apPreciablY' lower thaD the com:spoDdin& 
DU!UI&nII (or iDdUlUial atocb. 

• 
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In considering the significance of these figures it should be re
called that each of the eight-year averages rests, ultimately, upon 
96 monthly price quotations, while the average for the four years, 
1922-1925, rests upon 48 monthly quotations. . 

It is clear from Table 4 that individual commodities differ ma
I terially in the matter of price variability and, also, that the varia
~bility of specific commodities has changed from period to period. 
Thus the index for petroleum, which had stood at 9.0 and 9.4 
during the first two periods, declined to 2.9 during the third period. 
As opposed to this, the index for rubber increased from 3.9 to 10.9 
between the second and the third periods. 

Since the pre-war years were divided into three eight-year 
periods, the relations between the averages for the first and third 
periods may be compared, in determining whether the tendency be
tween 1890 and 1913 was in the direction of greater or less varia.
bility in the prices of individual commodities. Of the total number 
of commodities for which measures of monthly variability over the 
entire period have been computed (206), the prices of 78 were mark
ed by increasing variability during the years from 1890 to 1913, 9 
showed no change in the matter of price variability, and the prices 
of 119 became less variable. The general tendency was in the di
rection of declining variability. 

These measures of variability by periods may be used to answer 
another question of some current interest. The last average given 
relates to the four years, 1922-1925. Was the variability of inJ dividual commodity prices during these years greater or less ~ 
during the years immediately preceding the war-time disturbances? 
This question may be answered, for any commodity, by comparing 
the average for the four years, 1922-1925, with the average for the 
eight-year period, 1906-1913. Of the total number of commodities 
studied, the prices of approximately two-thirds were more variable 
during the years 1922-1925 than they were during the eight pre-war 
years. The influence of the war-time disturbances upon individual 
prices has persisted, apparently, and, in so far as the four years from 
1922 to 1925 may be used as a criterion, has left us with more variable 
prices than we had during the years immediately preceding the war. 

The general averages of monthly price variability, which are 
given in columns (8) and (9) of Appendix Table IV and of Table 4 
of the text, may be used in comparing commodities in respect to 
their "pro~uctuations." To facilitate this comparison the com
moditieBll8ted in these tables are arranged in order of magnitude of 
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FIGURE 3 
VARIABILITY OF COMMODITY PRICES, AT WHOLESALE. 

Ranking of Commodities· by Groups according to the 
Monthly Variability of Prices.' 

(Averages based upon monthly prices for the period 1890-1925, excluding 1914-1921.) 

Percent 
zo 

Farm Products 

Cloths and Clothing 

...... ,1111111111111111111111111111 

Metals and Metal Products 

"'1111111111111111111111111111 

Chpmicals House· Furnishing 

'] 
and Drugs Goods 

..IlIIlOO ••• ~ •••••• IIIII 

Foods 

Fuel and 
Lighting 

Building Matprials 

111 ... 111111111111111 

Miscplianeous 

~ 
lValUeti of the variability meuutea for specific commodities are liveD In the Appendls. In ordet or 

T
mQnitude, by groupe. a8 plotted in thia diasram. See Table VI for farm producta and foods. and 

able IV for ..u other &roupe. 
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the averages for the period 1890-1925, excluding 1914-1921. In 
Table IV the arrangement is by commodity groups, the groups 
being those employed by the United States Bureau of Labor Statis
tics.' A second arrangement of farm products and foods is made in 
Table VI, where crop year measures are used in determining the 
ranking of individual commodities. 

The final averages in Table 4 range from 2.2 for steel rails to 
13.9 for co~e. The measures in the general table extend from .02 
for trowels to 24.4 for onions. The variation within each group is 
shown by Figure 3, in which the data of Table IV are graphically 
presented. (The sections of the chart relating to farm products 
and foods follow the ranking of Table VI.) The wide differences 

~ 
between the measures for different commodities give evidence of 

. the diversity of forces which are responsible for fluctuations in the 
prices of economic goods. 

In comparing the measures for different commodities given in 
the preceding and certain following tables the differences in the ori-
ginal price quotations should be borne in mind.' Some of the ori-

J' gin!ll prices are averages of quotations at several plants or in several 
markets.' This prior averaging would tend to lessen the price 
variability nf these commodities, as compared with other com-
modities for which quoted prices relate to a single market or a 
single plant.. Again, some monthly prices are averages of daily or 
weekly quotations, while others are those prevailing on the first or 
fifteenth of the month. It'is stated by the Bureau of Labor Statis
tics, however, that prices prevailing on the first or fifteenth of the 
month are taken only for those commodities which are quite stable 
in price. This being so, the measures of variability are probably 
not materially affected by the methods of securing price quotations.-

. 'The groups are those employed by the Bureau of Labor Statistics prior to the ..... 
cent revision of its index number of wholesale prices. 

OSee Appendix Table I for a full descriptiOD of the various commoditi ... and their 
price quotations. 

'This is true, for recent years, of the quotat.iOD8 OD match .. (a_ of 3 variet.ieo) 
and commOD lime (a_ of 15 plants). 

4A minor difficulty in the measurement of variability arose from the Corm. in which 
80tuai pricee are published by the Bureau of Labor Statistics. Th .... pricee are given to 
three decimal placee, a form whieb is retained whether the price falls in the DeighboJ
hood of thirty dollare per unit (ae for steel billets) or seven mills per unit (88 for 8Ui
phuri. acid). Thus the 1925 a~ price of steel billets is gi .... 88 135.452 (per ton) 
while the price of oulphuri. acid is 11' .... 88 '.007, (per pound). A ohange of I-tOOth of 
ODe per cent would be recorded for the former, while a ebange of teD per cent might Dot 
be reflected in the published price of the latter. It has been possible to meet thia difli
oultYI in part, by using the relative prices which the Bureau publishes (which are 
always given to the first decimal plaoe), but these relatives do Dot meet the Deeds of 
those whose interest lies in the actual prioee. These needs would be best served, it 
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Difficulties of the same sort arise when measures of variability 
for different periods are compared. A radical alteration in the 
method of securing monthly prices might destroy the homogeneity 
of a series, for the present purpose.' The only general change of this 
nature made by the Bureau of Labor Statistics was in substituting 
average monthly prices (based on daily or weekly quotations) for 
first-<>f-the-month quotations. This change was made within recent 
years in computing the monthly prices of some 74 commodities, 
most of which were agricultural products, foods, or teXtiles. It is 
impossible to determine the elI ect of this substitution upon the 
magnitude of the monthly fluctuations, but there is no reason to 
believe that it has been material. In spite of these changes in the 
methods of securing certain quotations, the price series of the 
Bureau of Labor Statistics have been accepted as homogeneoUSj9r' 
the purposes of the present study.' 

2. THE MEASUREMENT OF YEAB-TO-YEAR V ABlABlLITY 

The variation of prices within the year represents a composite 
lof secular, seasonal, cyclical and accidental factors. The fluctua.
tions of commodity prices from year to year are due io a somewhat 

; different set of forces. The seasonal element is not present. The 
influence of such accidental factors as affect prices over short periods 
only is eliminated, in large part. Cyclical swings,' year-to-year 
variations due to crop changes or other factors affecting supply or 
demand, and the influence of trend are all present in the fluctuations 
of annual average prices. 

The measure of year-to-year variability employed in the present 
study is the mean deviation (from the mean) of link relatives of 
average annual prices. The materials for such a measure were 
readily available, and the labor of computation was not excessive. 
would appear. if all price quotations were given to the same number of signiji",m 6gure3. 
It is understood that the Bureau of Labor Statistics is planning to follow a somewhat 
different practice in publishing certa.in of its price series, aiming to eliminate the diffi
culty mentioned above. 

'Prof"""", W. M. PeniOD8 was led to reiect eight of the price series published by the 
Bureau of Labor Statistics because there was doubt .. to their homogeneity. Th ... 
were men'. b ..... brown sheetings, serge dreaI goods, worsted trouseringa, white pine 
doors, bedroom oets men'. boots, and smoking tobacco. (See "A Commodity Price 
Index of Business cYcl ..... Review oj E .......... Sfati8Iic8, Pre!. Vol. 3.) The reiection 
was, of course, based upon the needs of a particular investigation. 

'The only exceptions are two series of prices relating to pails and tubs. Each Df 
th ... seri .. was spliced in 1914 by the substitution of galvanized iron vessels for wooden 
articles. These: _8pliced series were rejected, in computing the present measure, because 
of the organic dilrerence in the materials employed. In certain Df the later calculstioDS 
theae were trea.ted. as consistent aeries. 
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This practical rea.son wa.s reenforced by theoretical considerations. ' 
In mea.suring price variability it seems desirable to take account of 
the actual changes which occur from year to year, for it is these 
changes which affect business dealings and economic relations. The 
chief alternative mea.sure, ba.sed on deviations from a line of trend, 
involves the use of a somewhat arbitrary base point for each year's 
calculations, a ba.se point which becomes quite artificial and mean
ingless unless the fit of the trend line is satisfactory. Even when the 
fit is good it is questionable whether a mea.sure of the variability of 
a time series should be ba.sed upon deviations from a line of trend. 

I Actual fluctuations, not departures from a hypothetical trend, are 
the significant manifestations of variability. In these computa
tions, accordingly, price changes from year to year are employed, 
instead of deviations from lines of trend. The effect of trend is in 
part eliminated, however, since the deviations which affect the value 
of the mea.sure of variability are departures from the mean value of 
the link relatives for the period covered. In the case of a series in
creasing at a constant rate of 2 per cent a year, each of the annual 
link relatives would have a value of 102, and the mean deviation 
would be zero. In effect, then, the mean deviation of link relatives 
mea.sures the variability due to departure from a constant rate of 
increase or decrea.se. When the rate of change is not constant, 
however, the averaging of deviations from the mean of the link 
relatives is not equivalent to averaging deviations from a line of 
trend. 

a. Year-to-Year Variability of Wholesale Prices. In the anal
ysis of wholesale prices two mea.sures of annual variability have 
been computed for each commodity, one restricted to the pre-war 
years, 1890-1913, the other ba.sed upon average annual prices for 
the period 1890-1924. In mea.suring the variability of certain agri
cultural products, mea.sures have been secured for both crop year 
and calendar year variability. All the results are shown in Table 
VII. The commodities within each group are arranged in order, 
according to the magnitude of the mea.sures of pre-war variability. 
The ranking is ba.sed upon crop year mea.sures, where these have 
been computed, but in these ca.ses the mea.sures of calendar year 
variability are also given. . 

. Figures relating to nineteen selected commodities are given in 
the following table, the commodities being arranged according to 
degree of variability during the period 1890-1913. For purposes of 
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comparison measures of year-to-year variability relating to certain 
other economic series have been included in this table. 

TABLE 6 
MEASURES OJ' YEAR-TO-YEAB VARIABILITY 01' PRICES OF SELECTED 

CoIDIODmlS. AT WHOLESALE.t AND 011' SIx GBNEIlAL EcoNOMIC 
~ERIES 

(1) 
Ref. 
No. 

441 
233 
236 
280 

64 
13 

149 
202 
120 
195 

6 
293 
259 
276 
451 

25 
247 
239 
51 

Leather 
Anthracite coal 
Bituminous coal 
Steel rails 
Beef 
Cattle 
Sugar, raw 
Cotton yarns 
Flour, wheat 
Print cloths 
Wheat 
Copper, ingot 
Pig 11'OD 
Steel billets 
Rubber 
Cotton 
Petroleum 
Coke 
Potatoee 

(2) 
Commodity 

Yield on fifteen railioad bonda 
Index of general business conditions (A. T. & T.) 
Index of industrial stook prices (Dow.Jones)' 
Pig iron production 
Discount rate on 60-90 day commercia.l paper 
Interest rate on call loans 

(3) (4) 
Measures of varia.bilityl 
1890-1913 1890-1924 

5.0 
5.4 
7.2 
7.8 
8.0 
9.1 
9.4 
9.9 

11.2 ( 9.2) 
11.7 
12.8 (11.7) 
13.3 
13.5 
15.6 
15.9 
16.2 (14.2) 
19.4 
21.2 
53.6 (34.5) 

2.9 
6.9 

14.2 
16.0 
21.1 
50.0 

7.8 
5.5 

12.3 
9.7 
8.8 

10.5 
14.2 
16.2 
15.5 (12.3) 
17.9 
16.8 (13.9) 
15.2 
19.3 
21.3 
16.6 
20.4 (18.2) 
20.8 
36.3 
54.4 (39.4) 

3.7 
7.7 

14.3 
20.3 
21.4 
42.2 

lWhere but on~ measure is given for a single commodity. it relates to c::aIendar year variabillty. Where
two are given, the first ia based. upon crop year pric:ea, the eecond (m parentheees) upon calendar year 
price •. 

'The C01'Te8PODdlna: values for Macaulay'. lndu: of railroad .tock pricea are 10.5. (or the period 
189()..1913, and 9.6, for the period 1890-19U. 

The measures of pre-war price variability in Table 6 range from 
5.0 for leather to 53.6 for potatoes, a range considerably in excess 
of that found in comparing measures of monthly variability. In the 
general table the range extends from .2 for trowels to 53.6 for po
tatoes. 

Although there are certain notable differences in the ranking of 
individual commodities in respect to monthly and annual varia
bility, there is some relation between the arrangement of commod
ities in the general tables (IV and VI, and VII). We have compar
able measures for 206 commodities. The coefficient of correlation 
between measures of monthly variability, averaged for the years 
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1890-1913, and measures of yea.r-to-yea.r variability computed from 
average annual prices over the same period, has a value of +.70. 
This value suggests that the elements responsible for differences be
tween commodities in respect to monthly price variability are only 
in part identical with the factors to which individual differences in 
yea.r-to-yea.r variability are due. 

b. Year-to-Year Variability of Retail Prices. The measures of 
variability given in the preceding table have all been computed from 
wholesale prices. No such comprehensive series of quotations is 
available for retail markets, but the Bureau of Labor Statistics has 
compiled average annual prices for a limited number of foods at 
retail for the period since 1890. Although annual prices for only 
thirteen articles are obtainable for the entire period since 1890, 
BOme interest. attaches to measures of variability computed from 
these figures. Each annual retail price is secured, it should be 
noted, by averaging prices prevailing in different cities. The number 
of dealers and the number of cities covered have varied somewhat. 
For the last several years merchants in 51 cities have reported their 
prices. Such averages would, of course, tend to fluctuate less than 
would average annual prices drawn from a single market. For these 
reasons it is not proper to compare the measures of wholesale price 
variability given in Table 6 with the retail measures following. 
Comparison of the different commodities for which retail prices are 
given is legitimate, however. 

TABLE 7 
MEASURES 01' YBAB-TO-YJ:Alt V.AJUABILITY OJ' FOOD PRICES, AT RETAIL 

(Based upon calendar year averages for the United States, as computed by the 
United States Bureau of Labo~ Statistics) 

(1) 
Commodity 

(2) (3) 
Measures of variability 

1890-1913 1890-1924 
--------------------~.------Milk 
He .. 
Round steak 
Butter 
Eggs 
Ham 
Pork choPB 
Com meal 
Sugar 
Bacon 
Flour 
Lard 
Potatoee 

1.4 
2.9 
3.0 
3.6 
3.7 
3.8 
4.1 
4.2 
4.3 
4.4 
5.7 
7.0 

10.6 

4.0 
5.2 
4.5 
6.3 
5.9 
5.9 
6.7 
8.0 

10.5 
7.0 
8.7 

10.2 
17.5 
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It is clear that the year-to-yC\U' variability of December farm 
prices in the chief producing states is greater than the year-to-year 
variability of December wholesale prices in Chicago. The ranking 
of the grains in the matter of price variabili1ly is the same for both 
farm and wholesale prices, when the study is restricted to 'pre-war 
prices. The inclusion pf prices for the years 1914-1924 changes the 
ranking slightly. 

§Week-to-Week Variability of Prices 

As an illustration of another type of variability, results secured by 
C. E. Artman in studying wholesale prices of fruits and vegetables in the 
New York market may be cited. His measures relate to week-to-week 
variability within a single market for a single sellllon, a type of vari .... 
bility quite distinct from the monthly and year-to-year variability which 
have been discussed above. As a measure of variability Artman employed 
"the average week-to-week change in price, either up or down,expressed 
as a percentage of the season's mean wholesale price for the given com
modity." The following measures of variability were secured: . 

Northern potatoes 3.2 Yellow onions 13.5 
Boxed apples 4.6 Western lettuce 19.6 
Sweet potatoes 5.4 Cantaloupes 22.8 
Barreled apples 8.0 Peaches 24.1 
California oranges 9.2 Southern cabbage • 25.9 
Southern potatoes 11.8 Eastern lettuce 26.4 
Northern cabbage 12.8 
(From: C. E. Artman, Food Costs and City Consumers, Columbia 

University Studies, No. 280, p. 90.) 
Artman points out that this grouping of commodities according to 

week-to-week variability in wholesale prices agrees in general with their 
ranking in regard to perishability. 
oats in 10 states, and in the United States. The measures are computed froni prices 
for the years 189().1913. 

RAlgion 

California 
Ohio 
Minnesota 
Wisconsin 
Texas 
Indiana. 
Illinois 
South Dakota 
Nebraska 
Iowa 
UniW<l Stsl(lo 

Measure of yea.r-to-year 
variability 

of farm prices of oats, 
189()'I913 

(based on Decembsr 1st prices> 
10.9 
17.0 
18.5 
19.5 
19.7 
20.3 
21.5 
22.4 
22.5 
28.7 

17.4 
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Most of these articles are not duplicated in the tables above nor in 
the general tables in the Appendix. The difference in the posilion of 
potatoes is perhaps the most notable feature. In week-to-week varia
bility during the marketing season, which is apparently a function of 
perishability, potatoes rank low in comparison with other fruits and 
vegetables, but their monthly and year-to-year price variability is high. 

3. MEASUREMENT OF THE FREQUENCY OF MONTHLY 
PRICE CHANGES 

It is desirable, in measuring the variability of commodity 
prices, to take account of the frequency of change as well as the 

. degree of change in prices. The smallest time unit covered by the 
I available data is the month, so that we are restricted to a study of 

the frequency of change in monthly prices. A smaller time-interval 
would be desirable in a comprehensive investigation of frequency of 
price change. 

The question of the comparability of. the different price series 
employed must be carefully considered in such a study. We must 
distinguish all price series which are averages of a number of con
stituent series, for such averages could not legitimately be com
pared, in respect to frequency of change, with price series taken from 
a single market or the files of a single manufacturer.' A second 
difficulty arises in comparing commodities the prices of which are 
quoted as of a given day of the month (first or fifteenth) with com
modities for which the monthly prices are secured by averaging 
daily or weekly quotations. Only for those commodities which 
remain constant in price over an extended period is it the practice 
of the Bureau of Labor Statistics to use a quotation relating to a 
single day of the month. In general, for such commodities, the 
average price for the month would presumably be the same as the 
price on the first or fifteenth of the month. It has been considered 
justifiable, therefore, to compare commodities for which monthly 
prices are secured in these various ways, though the data are not in 
the most satisfactory shape for the purpose. In utilizing and inter-

'In the list of eommoditi .. for which measuree of frequency of price change have 
been computed in the preeent study there are only two for which )!rice quotations 
represent averages (i. e., averages of prices at different plants or in different markets) 
during any part of the period covered. Th ... are matches (commodity no. 244) and 
lime (commodity no. 338). Since 1913 the published prices on the first of these have 
represented averages of prices on three grades, while the published pricea for lime have 
been secured by averaging prices at fifteen plants. The effect on the frequencr of change 
in the prices of match .. is not apparent m the figures, but the alteration m the lime 
quotation is prohably the main factor in thel!"!"t apparent increaee in the frequency of 
price change in post-war years. For the penod 1906 to 1913 the measure of frequency 
ofprioe change for lime had a value of .10; for the years 1922 to 1925 the value was .98. 
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preting the results, the sources of the individual price quotations (as 
listed in Table I) must be borne in mind. In some cases differences 
in frequency of change may be attributed to the source of the quota,.. 
tion (e. g. when plant prices for one commodity are compared with 
prices for another on a commodity exchange), but differences of this 
sort are not without significance. 

The measure employed in studying the frequency of price 
I change for a given commodity is a simple one. It is the ratio of the 

1'\. number of price changes to the total number of months, less one, 
for which prices are available. Thus if the price of a commodity 
were quoted for 240 months, and if in 239 of these months price 
changes were recorded, the index of frequency of price change would 
be given by the ratio 239/239, or 1. 00. The denominator is taken 
as the total number of cases less one, since the first month of the 
series cannot be compared with the month preceding. The maxi
mum value of the ratio is, therefore, unity. A value of zero means, 
of course, that there have been no price changes during the period 
covered.' 

As in the case of the index of monthly variability, the measure 
of frequency of price change has been computed by periods. These· 
measures are shown for all commodities in Appendix Table VIII, 
and for nineteen selected articles in Table 10, below. The changes 
from period to period, which were noted in the case of the other in
dex, are also found in these tables. The measure of frequency of 
change for coke increased from .38 to .92 between the first and 
third periods; that for petroleum declined from .97 to .24. When 
the measures of frequency of price change for all the commodities 
studied (206) are examined, by periods, there is found a .rough 
balance between the number which showed an increase in the fre
quency of change and those which showed a decrease, during the 
period 1890-1913. The frequency of price change declined for 95 
commodities, increased for 92 and remained constant for 19. 

Comparing the figures for the four years, 1922-25, with those 
for the last pre-war period, 1906-13, we find the same tendency to
ward greater variability in the post-war years which was observed 
in the study of the measures of monthly variability. Of the 206 
articles listed in Table VIII, 137 showed an increase in the fre-

lVariationa in the Dumber of significant figures in the various price quotations of 
the Bureau of Labor Statistics 1 .... 1lI! 80mewhat the comparability of the reeu1te for 
different commodities. The efl'ect of these variations upon the measures of frequency 
of price chaoge ia probably not great, however. 
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TABLE 10 
M!lASUBEB 01' FREQUENCY 01' MONTHLY CHANGES IN PIUCES OF SELECTED Co.Hl[ODmBS, 

AT WHOLESALE, BY PERIODS, 1890-1925 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Ref. Commodity 1890- 1898- 1906- 1914- 1922- 1890- 1890-
No. 1897 1905 1913 1921 1925 1925 1925 

inclusive excluding 
1914-1921 

280 Steel rails .23 .18 .00 .14 .04 .13 .12 
236 Bituminous coal .71 .37 .25 .27 .37 .38 .41 
441 Leather .37 .56 .43 .44 .54 .46 .46 
247 Petroleum. .97 .41 .24 .46 .73 .54 .56 
239 Coke .38 .60 .92 .72 .98 .69 .68 
202 Cotton yarns .66 .72 .71 .91 .98 .78 .74 
259 Pig iron .61 .84 .. 79 .68 .92 .75 .77 
149 Sugar!, raw .69 .79 .74 .70 1.00 .76 .78 
276 Steel iIIeto .99 .82 .68 .69 .69 .79 .81 
195 Printc10ths .93 .87 .81 .93 .94 .89 .88 
293 CoPl::ci ingot .90 .82 .94 .84 .94 .88 .89 
233 Ant 'to 0081 .95 .93 .89 .95 .98 .93 .93 
451 Rubber .93 .95 .95 .87 .98 .93 .95 
64 Beef .96 .98 .93 .99 .98 .96 .96 
25 Cotton .98 .98 1.00 1.00 1.00 .99 .99 
13 Cattle .98 1.00 1.00 .99 1.00 .99 .99 

120 Flour, wheat 1.00 .98 1.00 1.00 1.00 .99 .99 
51 ·Potatoes 1.00 99 1.00 .99 1.00 .99 1.00 
6 Wheat 1.00 1.00 1.00 .91 1.00 .98 1.00 

quency of price change in the years following the war, 43 showed a 
decline, while for 26 the pre-war and post-war measures were equal. 

In addition to the measures of frequency of price change by 
periods, two general measures are given in these tables. One is 
based upon monthly prices over the entire period from 1890 to 1925, 
the other upon the same quotations, excluding the disturbed years 
from 1914 to 1921. The latter is probably the more representative 
measure of frequency of price change. The commodities listed in 
Tablee 10 and VIII are ranked on the basis of this measure. 

The range in Table 10 extends from .12, for steel rails, to 1.00, 
for potatoes and wheat. These figures mean that a change in the 
price of steel rails was recorded in 12 per cent of the months for 
which prices were available, while potatoes and wheat changed in 
price every month during the period covered. The lowest value in 
the general table (VIII) is .01 (actually .006) for crosscut saws 
and trowels. A change in price took place for these articles in less 
than one month out of every hundred, 

In Figure 4 the indexes of frequency of price change for 206 
commodities are plotted, by groups. 
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The problem of measuring price variability has been faced in certain 
other studies dealing with specific commodities. A brief account of the 
measures employed is pertinent. 

In various investigations of the effect of speculation upon price 
fluctuations, use has been made of the monthly or annual range (i. e. 
the difference between the highest and the lowest prices). In some eases 
this range has been expressed as a percentage of the average. Whether 
in absolute or relative form, however, this is a measure of limited sig
nificance. The difference between the results secured by the employ
ment of the range and those obtained by other methods is well illustrated 
by figures relating to wheat, barley and oats. James E. Boyle (Spuula
lion and the Chiea{!oBoard of Trade, N. Y. Macmillan, 1920, pp. 122-3) 
contending that "Speculation on the organized exchanges lessens (price) 
fluctuations," presents as proof measures of the price variability of these 
three grains, computed from prices for the years 1899-1916. These 
measures are the "extreme price ranges for each year" expressed, ap
parently, as percentages of the average price for each year. The fluctua
tions are smallest in wheat prices and greatest in the price of barley, 
with oats fslling between. From which Dr. Boyle concludes that future 
trading tends to stabilize prices, since wheat and oats are traded in on 
the organized exchanges while barley is not. The difference between 
oats and barley is emphasized by Dr. Boyle. Pointing out that oats and 
barley are similar in their production and use, he concludes that the 
difference in their price variability may be attributed to the fact that 
one is dealt in on the exchanges, while the other is not. 

From the tables presented above we have the following figures 
relating to these three grains: 

TABLE 11 

MBASURBS OF PuCR' VARIABILITY FOR WBBAT, BAllLEY AND OATS 

(I) (2) (3) (4) (5) 
Grain Monthly variability 189G-1925 

(6) (7) (8) (9) 
Y....--to-year variability 189G-1924 

Calendar year Crop year Calendar year Crop year 

incl. excl. incl. ex:cl. 189G- 189G- 189(HlI '89G-91 
1915-22 1915-22 1914-15 1914-15 1913 1924 to to 

to to 191!-14 1924-25 
1921-22 1921-22 

Wheat 7.7 7.0 6.6 5.5 11.7 13.9 12.8 16.8 
Barley 9.9 9.0 7.1 6.2 16.4 16.3 17.8 20.6 
Oats 10.8 11.0 7.6 6.8 16.1 16.6 19.8 20.3 

In the eight different comparisons we find barley more variable than 
oats ouly twice. In these two cases the differences are very slight. In 
the six other cases the variability of barley prices is less than that of the 
prices of oats. Wheat, in all cases, is less variable in price than the two 
other grains. 
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The differences between the two sets of results for barley and oats 
may be in part due to differences in the periods covered. (The prices 
employed in the present study cover a longer period of years than those 
quoted by Dr. Boyle.) More important, however, is the fact that Dr. 
Boyle's figures relate to the annual range of price fluctuations, while 
the figures tabulated above measure average monthly movements and 
average year-to-year changes. In interpreting the results, a clear dis
tinction should be made between the different types of price variability 
which are being measured. If we have in mind either average monthly 
variations or year-to-year changes, no such conclusion as that drawn by 
Dr. Boyle appears to be justified. 

Of more general significance than the crude range employed by Dr. 
Boyle is the standard deviation, which was used in an early report on 
future dealings in raw produce (chiefly wheat) made in 1900 by a com
mittee of Section F (Economic Science and Statistics) of the British As
sociation, and later by Chapman and Knoop in a paper on "Dealings in 
Futures on the Cotton Market" (Journal of the Royal Statistical Society, 
Vol. 69, 1906). Chapman and Knoop used, in computing this measure, 
the deviations of weekly prices from crop-year averages. In hoth these 
studies the standard deviation was supplemented by a measure of the 
mean weekly (or daily) movement. Similar measures have been em
ployed in various other studies dealing with speculation and commodity 
prices. 

Abraham Berglund, studying fluctuations in steel prices ("The 
United States Steel Corporation and Price Stabilization," Quarterly 
Journal of Economics, November, 1923) employed measures of varia.
bility based upon extreme fluctuations. Berglund considered these more 
significant for his purpose than any measure of average deviation. Ac-.: 
cordingly, he divided the interval 1898-1922 into three periods (1898-
1901, 1902-1914, 1915-1922), determined the average price of finished 
steel in each of these periods, and measured the extreme deviations of 
monthly and annual averages, in each period, from these average prices. 
Use was made also of figures showing the extreme monthly deviations 
from annual averages. Throughout the emphasis was upon the widest 
fluctuations, not upon average deviations. While such a method may 
be desirable for certain purposes, no measure based upon isolated fluc
tuations can be considered generally satisfactory. 

A more elaborate method, developed by G. P. Watkins (see "Th 
M~aslJJ:~ment of Concomitance llf Va,riation," Journal of the AmeriOOi 
Statistical AS8oCiatilnl,Marcll,1923, June, 1923) has been employed b: 
the Federal Trade Commission in studying the variability of grail 
prices. (The results appear in The Grain Trade; Vol. VI, Prices of Grail 
and Grain Futures.) The index of variability employed is derived frOD 
the antilogarithm of the average of the logarithmic differences betweel 
successive items in the original series, a correction for trend being appli6t 
before the logarithmic differences are averaged. In computing logarith 
mic differences, the smaller number is always subtracted from the larger 
regardless of chronological order, hence we are dealing with the ratio (> 

the larger to the smaller number in each pair. Careful teeting has no 
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The problem of measuring price variability has been faced in certain 
other studies dealing with specific commodities. A brief account of the 
measures employed is pertinent. 

In various investigations of the effect of speculation upon price 
fluctuations, use has been made of the monthly or annual range (i. e. 
the difference between the highest and the lowest prices). In some cases 
this range has been expressed as a percentage of the average. Whether 
in absolute or relative form, however, this is a measure of limited sig
nificance. The difference between the results secured by the employ
ment of the range and those obtained by other methods is well illustrated 
by figures relating to wheat, barley and oats. James E. Boyle (Specula
lion and Ihe Chicago Board of Trade, N. Y. Macmillan, 1920, pp. 122-3) 
contending that "Speculation on the organized exchanges lessens (price) 
fluctuations," presents as proof measures of the price variability of these 
three grains, computed from prices for the years 1899-1916. These 
measures are the "extreme price ranges for each year" expressed, ap
parently, as percentages of the average price for each year. The fluctua
tions are smallest in wheat prices and greatest in the price of barley, 
with oats falling between. From which Dr. Boyle concludes that future 
trading tends to stabilize prices, since wheat and oats are traded in on 
the organized exchanges while barley is not. The difference between 
oats and barley is emphasized by Dr. Boyle. Pointing out that oats and 
barley are similar in their production and use, he concludes that the 
difference in their price variability may be attributed to the fact that 
one is dealt in on the exchanges, while the other is not. 

From the tables presented above we have the following figures 
relating to these three grains: 

TABLE 11 

MEASURES OF PlUCE VARIAUD.ITY FOB. WHBAT, BAIlLBY AND OATS 

(1 ) (2) (3) (4) (5) 
Grain Monthly variability 1890-1925 

(6) (7) (8) (9) 
Ye&I'-to-year variability 1890-1924 

Calendar year Crop year Calendar year Crop year 

incl. excl. incl. exel. 1890- 1890- 189().-91 1890-91 
1915-22 1915-22 1914-15 1914-15 1913 1924 to to 

·to to 1913-14 1924-25 
1921-22 1921-22 

Wheat 7 7 7.0 6.6 5.5 11.7 13.9 12.8 16.8 
Barley 9.9 9.0 7.1 6.2 16.4 16.3 17.8 20.6 
Oats 13.2 14.1 7.6 6.8 16.1 16.6 19.8 20.3 

In the eight different comparisons we find barley more variable than 
oats only twice. In these two cases the differences are very slight. In 
the six other cases the variability of barley prices is less than that of the 
prices of oats. Wheat, in all cases, is less variable in price than the two 
other grains. 
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The differences between the two sets of results for barley and oats 
may be in part due to differences in the periods covered. (The prices 
employed in the present study cover a longer period of years than those 
quoted by Dr. Boyle.) More important, however, is the fact that Dr. 
Boyle's figures relate to the annual range of price fluctuations, while 
the figures tabulated above measure average monthly movements and 
average year-to-year changes. In interpreting the results, a clear dis
tinction should be made between the different types of price variability 
which are being measured. If we have in mind either average monthly 
variations or year-to-year changes, no such conclusion as that drawn by 
Dr. Boyle appears to be justified. 

Of more general significance than the crude range employed by Dr. 
Boyle is the standard deviation, which was used in an early report on 
future dealings in raw produce (chiefly wheat) made in 1900 by a com
mittee of Section F (Economic Science and Statistics) Of the British As
sociation, and later by Chapman and Knoop in a paper on "Dealings in 
Futures on the Cotton Market" (Journal of the Royal Statistical Society, 
Vol. 69, 1906). Chapman and Knoop used, in computing this measure, 
the deviations of weekly prices from crop-year averages. In both these 
studies the standard deviation was supplemented by a measure of the 
mean weekly (or daily) movement. Similar measures have been em
ployed in various other studies dealing with speculation and commodity 
prices. 

Abraham Berglund, studying fluctuations in steel prices ("The 
United States Steel Corporation and Price Stabilization," Quarterly 
Journal of Economics, November, 1923) employed measures of varia
bility based upon extreme fluctuations. Berglund considered these more 
significant for his purpose than any measure of average deviation. Ac
cordingly, he divided the interval 1898-1922 into three periods (1898-
1901, 1902-1914, 1915-1922), determined the average price of finished 
steel in each of these periods, and measured the extreme deviations of 
monthly and annual averages, in each period, from these average prices. 
Use was made also of figures showing the extreme monthly deviations 
from annual averages. Throughout the emphasis was upon the widest 
fluctuations, not upon average deviations. While such a method may 
be desirable for certain purposes, no measure based upon isolated fluc
tuations can be considered generally satisfactory. 

A more elaborate method, developed by G. P . Watkins (see "The 
Meas1!!"~~nt of Concomitance .()f Variation," Journal of the AmeriCii1I 
Statistical XS8ociatiori;Marcli, 1923, June, 1923) has been employed by 
the Federal Trade Commission in studying the variability of grain 
prices. (The results appear in The Grain Trade; Vol. VI, Prices of Grain 
and Grain Futures.) The index of variability employed is derived from 
the antilogarithm of the average of the logarithmic differences between 
successive items in the original series, a correction for trend being applied 
before the logarithmic differences are averaged. In computing logarith
mic differences, the smaller number is always subtracted from the larger, 
regardless of chronological order, hence we are dealing with the ratio of 
the larger to the smaller number in each pair. Careful testing has not 
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shown that this index possesses any advantage over the simpler measure 
of variability here employed in measuring year-to-year movements. Al
lowing for tbe sligbt distortion of the logarithmic index due to the fact 
that the ratios which are averaged are always those of the larger of each 
pair to the smaller, the results secured from the two methods are very 
nearly the same, except when the variability is great. In such cases the 
preponderant influence of the large ratios (the smaller being the base in 
every instance) makes the logarithmic index considerably greater than 
that based on link relatives. There is, in both methods, some correction 
for trend. One employing the logarithmic method corrects each of the 
logarithmic differences by a proportionate part of the difference between 
the logarithms of the first and last entries in the series. The link relative 
method involves the measurement of deviations from the mean of all the 
link relatives. When the series increases at a constant rate, year by 
year, the two corrections for trend will agree, but they will give different 
results under other conditions. 

The ranking of the grains a.ccording toyear-to-yearprice variability, 
as given by the Federal Trade Commission (The Grain Trade Vol. VI. 
Prices of Grain and Grain Futures, pp. 27-8), differs but slightly from that 
secured in the present study. The corresponding measures are given 
below. They are based upon cash prices at Chicago, averaged by crop 
years. Since the Federal Trade Commission's averages do not include 
the years of greatest disturbance following upon the war, the measures 
derived in the present study from pre-war price. are given for comparison. 

TABLE 12 
MEASURES OF YEAB-TO-YEAR V ARIABIJ.ITY OF THE PBlCES OJ' FIVE GRAINS 

(1) (2) (3) 

Grain Present inquiry Federal Trade Commission 
1890-91 to 1913-14 1886-87 to 1915-16 

Wheat 12 .8 14.8 
Rye 14.6 17.5 
COrD 14.8 16.7 
Barley 17.8 20.1 (1893-1916) 
Oam 19.8 22.7 

The absolute differences between the two sets of measures are not 
significant, since they are computed by different methods. The two 
rankings differ only with respect to the position of rye and corn, the 
former being second in the ranking based upon the present study and 
third in the Federal Trade Commission's ranking. The two studies 
agree in placing oats as the most variable of the grains in year-to-year 
price movements. In this their conclusions differ from those of Professor 
Boyle, based upon the range of annual fluctuations during the years 
1899-1916. 

More pronounced are the differences in ranking based upon the 
<f' 
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variability of montbly prices. The Federal Trade Commission bas 
computed measures of monthly price variability (using the method des
cribed above) for the five grains, employing cash Chicago prices for the 
period from 1909 to 1914. These may be compared with measures based 
upon monthly cash prices at Chicago during crop years from 1890 to 
1925, excluding 1914 to 1921. 

TABLE 13 

MEASURES OJ' MONTHLY V ABIABILITY OJ' TBB PalCES 01' FIn GRAINS 

Wheat 
Birley 
Rye 
Oata 
Com 

(1) 

Grain 

(2) 
Present inquiry 

1890-91 to 1925-26 
(excluding 1914-15 to 

1921-22) 

5.5 
6.2 
6.5 
6.8 
8.8 

(3) 

Federal Trade Commission 
July, 1909, to June, i914 

3.5 
5.3 
3.7 
5.4 
5.3 

The methods of measuring variability differ more radically in this 
case than in the case of year-to-year movements. This fact, together 
with the difference in the periods covered, doubtless accounts for the 
differences in the results. 

In A 11 A cademic Study oj Some Money Markel and Other Statistics 
(London, P. S. King, 1926) E. G. Peake gives measures of year-to-year 
variability hi the prices of 43 articles which enter into Sauerbeck's index 
of wholesale prices in England. These are computed from fixed base 
relatives, the base being the average price, during the years 1867-77, of 
each commodity. The average of the year-to-year changes in these 
relatives furnishes a first measure of variability. Such an average has 
been computed for the periods 1850-1879 and 1880-1909. A second 
measure of variability, in relative form, has been secured by expressing 
each of these averages as a percentage of the average value of the fixed 
base relatives for the commodity in question over the period covered, 
The chief difference between Peake's measure of variability and the 
yea.r-to-year measure employed in the present study lies in the nature of 
the original price relatives employed. Peake averages the difference 
between annual values of fixed base relatives; in the present inquiry 
annual link relatives have been employed in measuring yea.r-to-year 
changes. The former method would give the same weight to a change in 
the relative price from 150 to 170 as to a change from 40 to 60. On the 
link basis the former represents an increase from 100 to 113.3; the latter 
represents an increase from 100 to 150. If a commodity undergoes a 
considerable change in price during the period for which year-to-year 
changes are to be averaged, the measure of variability computed by 
Peake's method would be somewhat distorted, giving undue weight to 
the changes occurring at the higher price level. 
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m Trends of Commodity Prices 

If the prices of a number of commodities be plotted over a 
period of years, there will be observed notable differences between 
the rates at which the respective series have been increasing or de
creasing. While the general price level may be moving upward at 
a fairly constant rate, as it was from 1896 to 1913, there will not be 
uniformity in the movements of individual commodities. Some will 
be moving at a higher rate than the general index, some at a lower 
rate, while some may be moving downward. The nature of these 
differences is graphically illustrated in Figure 5, showing the move
ments ·of the prices of four commodities during the period .1896-
1913. (The prices have been reduced to relatives on the 1896 base, 
in order that the series might be comparable.)l 

FIGURE 5 
RELATIVE PRICES OF FOUR COMMODITIES, AT WHOLESALE, 1896-1913, 

WITH LINES OF TREND. * 
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iTha 1913 relatives of these four commodities, taking the 1896 prices 88 100, are, as 

folloW!: . 
Wood alcohol 56.3 
Raw sugar 96.7 
Print clotha 146.2 
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Such differences in trend as are revealed in the above graph 
are of considerable economic significance. They result, presumably, 
from differences in extractive or manufacturing conditions, or from 
differences in demand. They represent shifting economic relations, 
changes in the relative position of different groups of producers. 
Those commodities and commodity groups which are increasing in 

, price at a greater average rate than the general index are increasing 
: in purchasing power in the wholesale markets; those which are in
i creasing at a lower rate are declining in purchasing power. (The 
reference is, of course, to the purchasing power per unit of each 
commodity.) Such long-term shifts in relationship may be accur
ately traced if comparable measures of trend may be secured. 

1. bE MEAsUREMENT OF PRICE 'TRENDS 

If a great many commodity price series be studied it will be 
noted that most series are marked by fairly constant rates of change 
during the years from 1896 to 1913. The era of falling prices cul
minating in the middle '90's marks one limit to this period, while 
th!, price revolution of 1915-1921 sets another limit. The inter
vening period was an era of well-sustained growth in American in
dustry generally, though it was broken by one major and several 
minor recessions. The long-term shifts in the relations between 

, different commodities and commodity groups which took place 
i during this period therefore possess great economic interest. They 
, represent changes due to the action of the general forces which 
were shaping our economic deVelopment during this stage of in
dustrial and commercial expansion. The broader economic reasons 
for studying the changes which were taking place during these 
years are, fortunately, supported by the practical consideration 
that the trends of most price series during this period may be 
measured without resorting to complex functions. 

A suitable measure of the rate of increase of a series which is 
~}subject to irregular fluctuations but which is changing at a constant 
;;r rate may be obtained by fitting a curve of the type y= arz. This is 

a curve which appears as a straight line on ratio paper: It is a great 
advantage of this exponential curve that the constant r has a simple 
and immediate significance for the present purpose. The value of 
T is the ratio which the trend or computed price for eacb year bears 
to the trend price of the year preceding. Thus if r has a value of 
1. 06, it means that the trend price 1m each year exceeds the trend 
price of the year preceding by 6 per cent. In other words, the 
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average annual rate of increase of the series in question has been 6 
per cent, when all fluctuations are smoothed out and the under
lying trend alone is considered. Because of its simplicity of inter
pretation and because the exponential curve gives, in general, a good 
fit to most price series for the years 1896-1913, this measure has been 
used throughout the present study in measuring rates of change.' 

The average annual rates of change in price during the years 

~, 
896-1913 are given in Table IX, for all the commodities studied. 

e measures for a selected list of commodities appear in column 
3) of the following table. For the purpose of comparison similar 

measures relating to certain series of general interest are included in 
the table. 

TABLE 14 
A VEBAGB ANNuAL RATES OJ' CHANa IN PmCEB AND PuRCRASING POWER 011' SmLECTJiID 

CoMMODJTIES, AT WBOLIISALE, AND IN SEVEN GENERAL EcONOMIC SERUlS 
1896-1913 

(1) (2) (3) (4) 
Ref. Commodity Ra~ of ~hange Rate of change 
No. mpnce in purcha.sing 

1896-1913 power 
1896-1913 

percent percent 

149 Su~ar; raw .2 -2.1 
239 Coe .5 -1.8 
280 Steel rails .9 -1.4 
259 Pig iron 1.0 -1.3 
293 CoPI'bi ingot 1.0 -1.3 
276 Stee billets 1.1 -1.2 
120 Flour, wheat 1.8 - .5 
441 Leather 1.9 - .4 
236 Bituminous coal 2.1 - .2 
233 Anthracite co'" 2.3 - .1 
451 Rubber 2.3 - .05 
6 Wheat 2.6 .2 

202 Cotton yarns 2.6 .2 
64 Beef 2.6 .3 

195 Print cloths 2.8 .5 
13 Cattle 3.1 .8 

247 Petroleum 3.5 1.1 
25 Cotton 3.9 1.5 
51 Potatoes 4.3 1.9 

Interest rate on ca.llioans - .2 
Yield on fifteen railroad bondo - .1 
Discount rate on 60-90 day commercial paper .7 
Po~ulation of the United States 1.9 .' In ex of wholesale commodity prices CU. S. 

B. of L. S.) 2.3 
Index of industrial stock prices (Dow..Jones)" 3.4 
Pig iron production 6.4 .. "The corrtllpondml value fot Macaulay I mdeJl: of n.iJ.road atock prices is 4.9. 

. lThe value of r has been determined, in each C&ge, by the use of the mean value 
table constructed by Glover (see Glover'. Tab1e8 oj Applied Mathematica, Ann Arbor, 
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A graphic portrayal of the differing trends is afforded by FigurE 
6, on which are plotted the trend lines of a group of commodities. 
(Lines for other commodities are omitted, in order not to complicate 
the diagram.) Only the slopes of these lines, it should be observed, 
are significant. They are represented as branching from a common 
base in 1896, but that is merely to facilitate comparison. The im
pression which this chart conveys is of a multitude of price series 
rising or falling over a period of years at varying rates. The graph 
furnishes a true conception of the long-term shifts in price relations 
which reflect changes in economic processes and in general economic 
relations. 

FIGURE 6 
ILLUSTRATING THE DIVERSITY OF TRENDS IN WHOLESALE COMMODITY 

PRICES. 
Lines of Trend Measuring the Average Annual Rates of Change in 

Individual Commodity Prices between 1896 and 1913. 

Michigan, Geo!1l" Wabr, 1923, p. 468). In addition to the ~t advantages of sim
plicity which thie method P' , it avoids distortions which reeult from fitting to 
the logarithms by the method of loeat squares. Thie latter procedure givee a line from 
which the BWI1 of the squares of the logarithmic deviations is a minimum, a condition 
which lends greater weight to thelowel' valu .. than would the least squares method if it 
could be applied to the natural numbers. With price eeriee of the type dealt with here 
thie is undeeirable. Glover's method gives a more reasonable fit for the present purpoee. 

In some cases the straight line on ratio paper does not give as good a fit 88 would 
BOme other function. Even in these cases it baa been employed 88 a measure of the 
average annual change d~ the period in question, and the r derived from the fitting 
pr0ceA8 has been compared WIth and combined with similar figures for other price series. 
If our present purpose were the measurement of cyclical and accidental deviations from 
trend this procedure would Dot be justified. in such ca.ses, but the immediate object is 
80mething quite ditJerent. Doring the period covered (1896-1913) general commodity 
prices were following a course which could be ve~ accurately represented by a simple 
exponential curve. This repreeenta the combined mftuence oJ all the constitup.nt senes. 
EVen though the conatituent series did not in all cases follow the same type of trend, it 
seems justifiable to evaluate their general change during thie period in terms of such a 
trend. 
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The rates for all commodities are plotted in Figure 7 in a form 
convenient for the comparison of individual commodities. Here they 
are grouped according to the Bureau of Labor Statistics classifica
tion, the commodities in each group being ranked in the order of 
magnitude of their rates of change. Measures have been computed 
for. 223 commodities in all. The pronounced differences between 
these measures indicate the degree of change which was taking 
place in the relative positions of different commodities. The great
est rate of increase in price during the period 1896-1913 was regis
tered by rosin, which rose at an average annual rate of 10.2 per 
cent.' Next below rosin stood opium, with a rate of 6.5 per cent. 
At the other extreme were wood alcohol, with a rate of -3.4 per 
cent per year, and quinine, -3.1 per cent. Detailed comment 
upon other individual figures is unnecessary at this point. In the 
second volume of this study outstanding differences between groups 
will be discussed in some detail..· 

2. ThE MEAsUREMENT OF TRENDS IN PURCHASING POWER 

H interest attaches to the relations between commodities, 
rather than to the absolute rates of increase or decrease in given 
prices during this period, the figures given in column (3) of Table 
14 must be interpreted in their relation to the average annual rate 
of increase in the index number for all commodities during this 
period. For it is not the absolute rate of increase which is important, 
from the point of view of those interested in a particular commodity, 
but whether the commodity in question is increasing in price more 

'The oignificance of these rates will be clearer if the doubling period to which varioue 
rates of increaee correspond be borne in mind. The following eummary may be helpful 
in the interpretation of the results: 

Average annual rate Approximate doubling 
of increase . period 

1% 70 yeare 
2 35 u 

3 23 " 
4 17 » 
S M » 
6 U » 
7 ro » 
8 9 " 
9 8 JJ 

ro 7 » 

IJuliue Lehr, in Beitriig. lur Stalislik dor Preio. (Frankfort, ISSS), made uee of a 
measure identical with that employed above. An exponential curve was fitted to certain 
eeries, and rates of change, as measured bi the constant r in the equations to the fitted 
curve., were compared. The method 0 fitting differed from that employed in the 
preeent study, but in other respects the procedure was the same. 
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FIGURE 7 
AVERAGE ANNUAL RATES OF CHANGE IN COllDlODITY PRICES, AT 

WHOLESALE. 

Ranking of Commodities by Groups according to the Average Annual 
Rates of Change in their Wholesale Prices 

during the Period 1896-1913.' 
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(

or less rapidly than the average for all commodities. It is, therefore, 
the rate of change in purchasing power, or the change in value in 
terms of other commodities, which is the point of major interest in 
considering long-term movements such as these. _ 

The average annual rate of change in the purchasing power o~ 
any commodity-may be determmed by fittmg an exponential curve 
to the actual- prices, deflated by a general price index. A shorte 
method is available, however. The rate of change in the deflated· 
series may be derived directly from the figures for the rates of 
change in the general index and in the price of a specific commodity. 
If we divide the r of the specific commodity series by the r of the 
price index (the rates must for this purpose be expressed in full, i. e., 
as 1. 0235, not as 2. 35) we secure as quotient the r for the series 
which measures the purchasing power of that commodity.' Thus 
in the case of wheat, as listed in Table 14, we have r (purchasing 
power) =::~~~=1.002. This represents an average annual increase 
in purchasing power of .2 per cent. 

'We are to lit to certain data a curve of the type y=ar". Casting this into logarithmio 
form, we have . 

log y = log a + (leg r) x 
The normal equations for fit~ by Itast squares are 

E log y=nloga + (Iogr) Ex 
E (x log y) = log aEx + (legr) Ex' 

If the origin be at the middle of the period covered we have, as a general rela.tion. 
log r =E (x log y) 

Ex' 
H. now. we have three series, A, Band C, coveri~ precisely the same ~od, the 

annual valu .. of C being derived by dividing A by B (,. e. A is the original aeri.., "!"" 
responding to the price of the_ specific commodity, B is the deRating series, corresponding 
to the general price index, while C is the deBated, or purchasing power series) we may 

'write 
(I) log r. = E(xlog y.) 

Ex' 
(2) log ra = E (x log y.) 

Ex' 
(3) log r = E (x log Yo) 

o Ex' 

Butyo~ or log Yo = log y. -log y. 

Substituting Ii:' (3) above 
log r = E Ix (log YA -log Ya)) 

C Ex' 
_ E (x log YA) E (x log Ya) 
- Ex' Ex' 
log fa = log rA - log I'D 

ro=~ .. 
Similarly, it may be shown that ao = ~ 

aa 
(Footnote continued on next page.) 
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These methods possess considerable significance in affording a 
ready device for measuring changes in the values of given commod
ities in terms of other commodities. For it is these relationships, 
not absolute rates of increase or decrease, which are of econQmic 
importance. Having computed the average annual rates of change 
in the prices of individual commodities, and having a similar 
measure for all commodities,' the rates of change in purchasing 
power over the period 1896-1913 may be readily derived. These 
figures are presented in column (4) of Table 14 and of Table IX. 

The relative position of each commodity is, of course, the same 
as it is with respect to rate of change in actual prices. Rosin, with 
an average annual rate of increase of 7.7 per cent in purchasing 
power in the wholesale markets, etands at one extreme, while wood 
alcohol, with an average annual decrease of 5.6 per cent, etands at 
the other. The individual figures given in Table IX need no further 
explanation. Detailed comparison of groupe is deferred for treat
ment in a later volume. 

§Rates of Change in the Earnings of American Workers 

The methods illustrated above may be applied to advantage in the 
study of changes in the relative position of different groups of wage
earners. In comparing index numbers of wages the choice of a base 
period affects all conclusions as to relative changes in the wages received 
by different groups. If comparison be made in terms of the rate of 
change over an extended period no such difficulty is encountered. Paul 
H. Douglas has constructed index numbers of earnings for seven major 
groups of employed workers and for nine groups of wage-earners in 
manufacturing plants ("The Movement of Real Wages and Its Economic 
Significance," American Economit: Review, Vol. XVI, No.1, Supplement, 
March, 1926). The average annual rates of change in the earnings of 
these groups during the period 1896-1913 are given in column (2) of the 
tables below. (The index numbers for only eight of the manufacturing 
groups cover this period.) In column (3) of these tables are shown the 
rates of change in the real wages of these groups. These values have 
been secured by dividing the rates of increase in money wages by the 
rate of increase in living costs, using the index of cost of living constructed 
by Professor Douglas. This index increased at an average annual rate of 
1 .9 per cent between 1896 and 1913. ; 

The above dem.olll!Jtration reJ.tee to the leut BClll&l'e8 method of fittiDg, applied tID 
the exponential equation in 1000000thmic form. iii the preeent study the value of r ill 
the equation V = or" has bet>.n determined throughout by the use of Glo ...... tne8D val ... 
table. Within the limits of accuracy of this table the aame relatiODShip boIda ~ 
the r'. of the original eeriee. the de8a~ eeri ... and the de8ated eeri ... 

'This is baaed upon the whoiMale pnce index of the U. S. B ......... of Labor Staliatiao. 
I 
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TABLE 15 

A VERAGB ANNuAL RA.TlDS OPO CHANGE IN MONEY EARNINGS AND REAL EARNINGS OJ' 
EMPLOYE» AMERICAN WORUBS 

(1) 

Group 

Government employees 
Ministers 
Poota1 employees 
Clerical work ..... trans. and mfg. 
Wage earners, mfg. 
Wage earners, tnms. 
Teachera 

All groups 

1896-1913 

(2) 
Rate of increase 

in money earnings 
percent 

TABLE 16 

.5 
1.2 
1.3 
1.4 
2.0 
2.0 
3.9 

2.4 

(3) 
Rate of change 
in real earnings 

percent 

-1.4 
- .7 
- .6 
- .5 

.1 

.1 
2.0 

.5 

AVERAGE ANNuAL RATES OF CHANGE IN MONEY EARNINGS AND REAL EARNINGS OJ' 
WORKERS IN MAIN GROUPS OF MANUJ'A<n'URlNG INDUSTRIES 

1896-1913 

(1) (2) (3) 
Rate of increase Rate of change 

Group in money earnings in real earnings 
percent percent 

Tobacco products .8 -1.1 
Textiles 1.8 - .1 
Iron and otee\ 1.9 .0 
Lumber and ita l.roducts 1.9 .0 
Leather and leat er goods 1.9 .0. 
Paper and printing 2.0 .1 
Clotbin.!iu 2.3 A 
Land 'cleo 2.5 .6 

AIIm&nufacturing 2.0 .1 

Of the seven majQr grQups, Qnly three shQwed an increase in real 
earnings during the periQd 1896-1913. Of the eight grQUPS Qf wQrkers 
in manufacturing industries, two. had declining real wages, three shQwed 
neither an upward Qr a dQwnward tendency, while the real wages Qf 
three grQUPS increased. 

3. ON "NORMAL" RELATIONS BETWEEN COMMODITY PRICES 

The measures shown in Tables 14 and IX bear upon a problem 
which has received considerable attention in the last several years-
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the question as to whether there is a "normal" relation between the 
prices of commodities and of commodity groups. The difficulties of 
agricultural producers resulting from the drastic liquidation of 1920 
and 1921 gave a very practical emphasis to this question. Eflorts 
to answer it have taken several forms. 

One of the most common standards of "normality" derives 
from the facts that 1913 is the base of most current index numbers, 
and that 1913 was the last year before war-time disturbances set in. 
If a given commodity has risen above its 1913 price by less than the 
average rise in prices, as measured by a general index, it is assumed, 
in some discussions, that the normal relations of this commodity to 
other commodities have been disturbed. The re-attainment of a 
normal relation, from this viewpoint, would involve a decrease in 
the average of all prices or an increase in the price of the given com
modity. 

A similar argument may be based upon some base other than 
1913. Thus the twelve months, July, 1913 -June, 1914, may be em
ployed. Average prices in a broader base period, such as the five 
years from 1909 to 1913, may be used in securing a standard. The 
argument, however, is essentially the same, whether the base be 
1890, 1913, 1919, or any eombination of years. It is an argument 
which has been employed in comparing eommodity prices and 
wages, wages and living costs, and other measures, as well as in 
eomparing prices in various eommodity groups. 

On the basis of the evidence presented in the preceding section 
it does not appear just:fiable to assume that prices in anyone year, 
or that average prices over any period of years, stand in a "normal" 
relation to each other. There was no normal pre-war relation be-

_ tween prices, in their absolute form. The only normal factor bearing 
on pre-war price relations (if we mean by normal a situation sustained 
in a fairly regular fashion over a number of years) was the existence 
of fairly eollStant rates of change in individual eommodity prices, 
rates of change which differed materially from commodity to eom
modity and from group to group. What was eonstant in the pre
war price situation was not a set of fixed price differences but rela
tions which changed at fairly regular rates year by year. Figure 6 
furnishes a graphic representation of these shifting relations. To 
assume that actual prices in a given year stand in a normal relation 
to each other is to crystalize a Cl"OS!H!eCtion of a eonstantly changing 
situation, a procedure which seems equally faulty whether a single 
year or a number of years be used in eomputing the basic averages. 
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But is it possible to set up any standard by means of which 
. price relations may be adjudged "normal" or "abnormal"? This is 
a problem to which some attention is given below in discussing price 
stability. It is pointed out that price relations are always changing, 
and that it is the degree or rapidity of change rather than the degree 
of departure from any hypothetical state of normality which may 
be measured. Distinction is made, in that discussion, between 
short-term and long-term changes in price relations. In considering 
long-term changes of the type resulting from differences in average 
annual rates of increase, it is desirable to substitute some other 
concept for that of normal relations. If we substitute for normal 
that which is expected as a result of past experience we have a more 
workable and useful concept, and we suggest a problem upon which 
the present results may throw some light. 

When an average annual rate of change in the price of a given 
commodity has been sustained over a considerable period of years, 
it is reasonable to assume that this constant annual increment (or 
decrement) in price comes to be expected by those handling this 
commodity. The effects of accidental and cyclical forces are, of 
course, superimposed upon the tendencies due to trend, so that 
there may be no conscious expectation of a certain annual change. 
Nevertheless, the fact of a sustained long-term tendency to increase 
or decrease will have affected the attitudes of manufacturers and 
dealers, and will be reflected in their business dealings and expecta,
tions. Plant extensions, investments in equipment and other long
term commitments by manufacturers will be partially conditioned 
by these expectations. The land holdings and other investments of 
agriculturalists will be based upon like expectations. In this case 
the expectations will relate not only to the prices of specific com
modities but to land values which reflect these expected prices. 

All these plans and commitments are not, in general, based 
upon definite expectations of a single commodity's price.l:hange, for 
the profits in business dealings depend upon the relations between 
prices. A sense of the profit to be expected in handling a given 
commodity will rest upon a conscious or unconscious appreciation 
of the price trends of related articles. The manufacturer considers 
probable future costs of raw materials and Bupplies, of labor and 
equipment, as well as the probable future course of selling prices, in 
making his plans.. There thus develops a sense, not of what consti-

IThis procedure has become conscious and definite in m&n.y orga.nizatioDB, with the 
development of otatistica1 control and long-range planning. Lin ... of trend are fitted to 
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tutes a normal relation between commodity prices, but of the al
terations in relations which are to be expected in the future. When 
such expectations are not realized, as in the case of farmers in 
general in 1921 and succeeding years, there arises the feeling that 
normal price relations have been shattered. Though the concept of 

t normal relations be illusory, the feeling of disturbance and unsettle-

\ 
ment arising from the failure of past tendencies to continue may be 
a very real one.' 

The figures presented in Table IX may be used in determining 
what were the expectations, in 1913, of those producing and handling 
the various commodities there listed.' 

IV Timing, Duration and Amplitude of Individual Price Changes 
During General Price Movements 

During the major cyclical swings of commodity prices there are 
pronounced differences in the movements of individual commodi
ties, though the general movement may affect all commodities in 
some degree. A study of these differences may be expected to 
yield information concerning the price behavior of individual com
modities, and should, at the same time, throw some light on the 
price aspects of business cycles. A detailed investigation of this 
type, based upon reports concerning quantities and prices from a 
great many markets, representing important commodities at all 
industrial stages, should enable the incidence of the business cycle 
and its propagation throughout the industrial system to be more 
effectively studied. Such a broad survey must wait, however, 
upon the compilation of adequate data. The present inquiry is r&

ail relevant price and quantity series, and future plans are based upon carefuJ projections 
of these trends. All this is but 8 conscious and more accurate application of proceeEIeB 
upon which all careful business planning hBB been based. 

'The present discWlllion is confined to the case in which the feeling of I1lI8Ottlement 
is an enduring one, 88 it has been in the field of agriculture in recent ~ During every 
price cycle there are pronounced a1teretioDB in reletions, exemplified by the .... in 
which the coot of a ~ may exceed ito selling prioe. But ouch cyclical disturbances are 
tempors.ry, quite different m character from the more enduring changee which reeult 
from differencee in long-term trends. More fundamental economic readjustmento are 
n""";tated by changee of the latter type. 

'A concept having BOrne relation to that discussed above serves as the foundation 
of the theory of buein .... crises developed by Dr. Emanuel H. Vogel. (Die Th«JrW dea 
uoIIr.owimcJu.tdichm Entwidc<lu"llopros ..... WId dao K ....... probkm, 1917) The moving 
equilibrium between economic processes which is necamary to prosper:1ty is ruptured 
periodit'ally, accord.~ to Vogel, becauso of differenCl'8 in the ratca of growth of the 
various elemento in this equilibrium. (A eummary of Voael'. theo~ven in Cbapter 
I of BUM ...... CycI.., by Wesley C. Mitchell, Nationalllureeu of omi. Reoearcb, 
1~27.) Thel'reeent inquiry has been con1ined to ralel of change in commodity.pri~ 
WIth merely mcidental reference to other economic series. Vogel'. theory emphasilel 
the general eecnomic importance of differencee between th ... ralel of change. 
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stricted to the commodities for which price quotations at wholesale 
are ava.ilable, by months, from 1890 to 1926, in the publications of 
the United States Bureau of Labor Statistics. 

1. THE MEASUREMENT OF CYCLICA.L FLUCTUA.TIONS IN 
COMMODITY PRICES 

The customary procedure in studying cyclical movements in
volves the measurement of trend and of seasonal fluctuations, and 
the correction of the original data for changes due to these factors. 
The residue, a composite of cyclical and accidental fluctuations, is 
the material ordinarily used in tracing cyclical movements in time 
series. This procedure has not been followed in the present study, 
for several reasons. 

Perhaps the most important of these reasons is that we are not 
trying to measure true "cyclical movements" in commodity prices, 
though that term is used frequently for convenience. We are seek
ing to describe the movements of individual prices during the gen
eral price swings which have accompanied cycles in American busi
ness. The individual price series fail, in many cases, to conform to 
the general movement. Some may be quite unaffected by given 
cycles; some may precede or lag behind the general index by such a 
long period of time as to raise a doubt concerning the connection 
between their movements and the business cycle. Smooth and un
mistakable cyclical movements are conspicuously absent in many 
of the price series studied. Yet it is none the less desirable to know 
how the prices of individual commodities behave during the general 
business cycle. There is need here of a technique better adapted 
than the orthodox method to the analysis of miscellaneous series. 

The presence of technical and practical difficulties connected 
with the measurement of trend and of seasonal variations provided 
additional reasons for a modification of the usual procedure. The 
technical difficulties in the way of securing a complete elimination 
of the effects of trend and of seasonal movements need not be elab
orated. The practical difficulties were connected with the time 
ava.ilable and the material to be covered. A prohibitive amount of 
time would have been required to analyze several hundred series 
after the orthodox method. The method actually employed has the 
advantage of permitting a considerable number of series to be ana
lyzed in a limited time and affords, in addition, certain useful mea
su\6S which the other method does not yield. The procedure adopted 
requires explanation and illustration. 
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It is possible to secure measures relating to eight aspects of the 
behavior of individual commodity prices during each business cycle. 
Three of these pertain to behavior during the revival and prosperity 
stages of the cycle, three to behavior during the stages of recession 
and depression, and two relate to the cycle as a whole. These 
measures are the following: 

Date of low point preceding revival. 
Dutation of rise during revival and prosperity. 
Percentage of rise during revival and prosperity. 
Date of high point preceding recession. 
Duration of decline during recession and depression. 
Percentage of decline during recession and depression. 
Duration of cycle. 
Amplitude of cyclical movement. 

Such measures, relating to specific phases of revival and re
cession and to specific cycles, enable the characteristics of given 
cyclical movements to be determined, and permit comparison of 
different cycles. From these measures, moreover, may be derived 
figures describing the average behavior of individual coinmodities. 

a. The Timing of Revival. and Recession. In studying the timing 
of individual price changes it is necessary to get away from specific 
dates. This has been done by selecting as reference points the dates 
of the last low preceding revival and of the last high preceding re
cession in the general wholesale price index number. Thus the 
measure defining the time of change in the price of a given com
modity in a given stage of revival or recession is the difference, in 
months, between the date of turn in the general price index and the 
date of turn in the price of the commodity in question. If the com
modity precedes the general index a negative sign is attached to 
this deviation; if the commodity lags behind the general index a 
plus sign is used. 

The selection of reference points during the period 1900-1925 
offered no difficulty, as the index of the Bureau of Labor Statistics 
is available on a monthly basis for these years. For the period 
1890-1899 use was made of Falkner's quarterly index, supple
mented by Persons' ten-commodity index when it was necessary to 
interpolate between quarters. The greatest difference between the 
turning points shown by Persons' monthly index and by Falkner's 
quarterly index during this period was two months, and this oc
curred only once. 
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During the period 1890-1925 wholesale price index numbers 
show 21 turning points which may be identified with definite revival 
or recession phases of ten American business cycles.' These cycles 
were of varying intensity and duration, but it does not seem legi
timate, in the light of contemporary records, to exclude any of them 
from the list. The turning points noted have been numbered from 
1 to 21, for convenience of reference. The dates of these reference 
points are given in column (3) of Table 17. In some instances 
given values of the index number persisted for several months with
out change or with only minor fluctuations. In such a case the 
date given relates to the last observation preceding a distinct turn. 

The first task was the study of the individual price series for 
the purpose of locating in these series the turning points that cor
respond to the turns in the general price index. For some com
modities, which clearly reflect all the major movements in the 
general index, this was a fairly simple matter. As indicated above, 
the time of each of the cyclical turns in the specific price series is 
expressed as a deviation, in months, from the corresponding turn in 
the wholesale price index. In recording the movements of the in
dividual price series the date given in each case is that of the last 
low preceding a rise in price, or the last high preceding a price 
decline. No attempt was made, in locating turning points, to 
allow for seasonal movements or for trend. The actual low and 
the actual high which appeared to be identified with given cyclical 
phases were accepted as the significant turning points for the present 
purpose. 

But many commodities fail to conform in all respects to the 
scheme of movements outlined in Table 17. Their prices may re-

\

flect Bome of the cycles, but may be quite unaffected by others. 
The present problem, as has been pointed out, is not essentially 
Ithat of tracing cycles in individual price series, but that of observing 
'and measuring the behavior of individual commodity prices during 
(the major swings which are found in the general price index. Ac
. cordingly, behavior which does not conform to the general move
I ments must be described, as well as that which does so conform. 

In a case in which a given series took no turn which could be 
identified with the prevailing movement in general prices, its be
havior could be classified under one of three heads. If, instead of 
reaching a low and rising, during revival, or reaching a high and . 

'The reference points selected have been checked against the phases of American 
cycles between 1890 and 1925, as defined by Wealey C. Mitchell and Willard L. Thorp. 
Th .... is agreement throughout in regard to the cycles marked off. 
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declining, during recession, the given price series declined con
sistently, it was classed as 8agging. If, instead of experiencing the 
turn to be expected, the commodity rose in price throughout the 
prevailing cyclical phase, it was classed as rising. If no turn were 
recorded, the commodity remaining unchanged in price throughout 
the period in question, the entry con8tant was employed. The latter 
class contains a subdivision consisting of commodities which were 
irregularly conBtant in price. This classification was employed when 
a commodity experienced minor price fluctuations about a constant 
level during a given period. These fluctuations might be seasonal 
or accidental; they did not appear to the investigator to be mani
festations of the general price swing under way during that period. 

Each entry in the general table consists, therefore, of a 
specific figure, or one of the symbols S, R,',C or I C. The figure 
measures the number of months by which the turn in price of the 
commodity in question preceded (-) or lagged behind (+) the turn 
in the wholesale price index; the symbol indicates whether the given 
price series 8agged, r08e, or remained conBtant during the period to 
which the entry refers . 

. In locating turning points in the prices of the various commod
ities studied an attempt was mAde to set limits within which a given 
rise or decline in price might be expected to fall if it were related to 
a particular turn in general prices. It did not seem desirable to set 
any fixed limits on either side of a given reference point, since the 
duration of price cycles varies considerably. Variable limits were 
set, therefore, and these limits were so chosen as to include, roughly, 
three phases of the current cycle (a cycle being assumed to include 
the four phases, revival, prosperity, recession and depression). 
Thus the limits to a period in which the low price preceding revival 
would usually fall were given by the approximate dates of the be
ginning of the preceding depression and the end of the succeeding 
phase of prosperity. Similarly, the limits to a period in which the 
high price preceding recession would be expected to fall were set by 
the first date of the preceding phase of prosperity and the last date 
of the ensuing period of depression.. The limits which have been 
employed are given in column (4) of Table 17. 

lThe limits employed are those defined in the previously mentioned summary of 
the ph .... of Amenean eyelee, prepered by Wesley C. Mitchell and Willard I. Thorp, 
with a few modifications (01' the immediate purpose. The only material changes were 
made in defining the limits to periods 15 and 17

t 
covering the war and post-.war years. 

Some adjustment was necessary here in order to mclude certain of the exceptional price 
m~~ements of th~ years in the periods to which they apparently belonged. hi the 
ongmal sum.ma.ry, It may be noted, phases of the various cycles were defined by over-
lapping datee. . . 
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TABLE 17 

DATJlS OJ' TuRNING POINTS IN AMERICAN PRICE CYCLES, AND Lna'l'8 EMPLOYED IN 
STuDYING CYCLICAL TuRNs IN CoMMODITY PRImm 

(I) (2) (3) (4) 
Period Phase Reference date Limits 

1 low May, 1892 Oct., 189o-June, 1893 
2 high February, 1893 Oct., 1891-Feb., 1895 
3 low March,189S July, 1893-Jan., 1896 
4 high October, 1895 Mar., 189S-Feb., 1898 
5 low MaJJ.1897 Feb., 1896-Deo., 1899 
6 high Ap' 1900 Mar., 189B-Mar., 1901 
7 low July, 1901 Jan. 19Oo-Jan., 1903 
8 high October, 1902 April, 1901-Deo., 1904 
9 low July, 1904 Feb., 1903-Oct., 1907 

10 high October, 1907 Jan., 1905-May, 1909 
11 low February, 1908 Nov., 1907-May, 1910 
12 high April, 1910 June, 1909-Dec., 1911 
13 low June, 1911 June, 1910-0ct., 1913 
14 high September, 1913 Jan., 1912-May, 1915 
IS low November, 1914 Nov., 1913-Aug., 1911 
16 high Sef,tember, 1918 June, I9!S-June, 1919 
17 low Fe ruary, 1919 SeJt., 1917-Sept., 1920 
18 high May, 1920 J y, 1919-Mar., 1922 
19 low January, 1922 Oct., 192o-June, 1923 
20 high April, 1923 April, 1922-Dec., 1924 
21 low June, 1924 July, 1923- 1926 

Although there are wide divergences from any common pattern 
in the behavior of individual commodity prices, the above limits 
include most of the price changes which could be related to par
ticular movements of general prices. For a small number of in
dustrial products and for a somewhat larger number of agricultural 
products and foods, intportant price movements fell beyond these 
limits. Entries relating to such cases are designated in the general 
table (Table X). For 26 agricultural products and foods the failure 
to conform to the standard schedule was pronounced, and it was 
difficult to locate turning points corresponding to the cyclical move
ments of general business. The names of these exceptional com
modities are indicated in the table. 

Another problem connected with the construction of the 
general table arose, in some instances, in determining whether a 
turning point could be defined or whether a price should be classed 
as constant or riging (or constant or 8agging) during a given period. 
As a rough working rule it was classed as constant if it neither rose 
nor fell within a period of twelve months on each side of the ref
erence date. But, again, because of varying cycle lengths, there are 
exceptions to this rule. In general, the entry constant means that a 
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price neither rose nor fell during the time when the forces of revival 
or recession were actively present. Similar general explanations 
apply to the entries sagging and rising. After working through a 
number of price series it was possible to make fairly objective the 
tests upon which these classifications were based. 

It will be obvious to one who looks through the original price 
quotations that an element of personal judgment must have entered 
into some of the decisions upon which the entries in the general 
table are 'based. A similar analysis of the same data by another 
person would doubtless yield some differences in detail, but it is 
not likely that the averages and the general results would differ 
materially from those secured in this study. 

b. Interpretation of Typical Results. Table X provides a 
summary of these results, giving measures descriptive of the be
havior of 209 commodities during the 21 turning points listed above. 
Selected measures from this table, relating to a number of rep
resentative commodities, are shown below. Similar figures for seven 
general' economic series are included for purposes of comparison. 

This table and Table X present a bird's-eye view of the behavior 
of Ii. number of commodities during ten cycles in American business. 
Considerable information is yielded by these tables, whether they 
be read horizontally or vertically. In studying the behavior of in
dividual commodities a horizontal reading indicates whether the 
commodity in question was affected by the several major turns in 
general prices and, if so, the relation in time between the turns of 
this commodity and the turns in the general index. The prices of 
anthracite coal, for example, were clearly affected by all the major 
turns in price during the first seven periods. Following the revival 
of period 7 (a revival for which the reference date was July, 1901) 
there were no further cycles in anthracite coal prices. During all 
other periods of general price change anthracite coal prices were 
either constant or rising. (For the 13th and 15th periods specific 
dates appear, since the increase in anthracite coal prices in these 
periods occurred during phases of revival.) Similarly, steel rail 
prices reflect all the general movements through the 7th period. 
These prices were constant thereafter at each major turning point 
until the general rise following the outbreak of the war. The normal 
price changes took place during the next four periods, but after the 
1922 rise steel rails entered another era of constant prices. Detailed 
comment on the behavior of other series is not necessary. 

A vertical reading of Table 18 (or of Table X) throws light on 



TABLE 18 
MUIUUI DJISCIUBING THE BKBAVJoa OW' WBOLDALJI PJuea OJ' P'rrnu COIDIODtna AND 011' Snp GENERAL EcONOIIIC hua DUlUIfG ParODI OJ' REvIvAL AD 

RIICBSBlON IN AIIBUCAN B".JNES8, 189~192S. 

(The fi,UI1!II tn the various column. Indicate the Dumber of month. by whleh the price tuma of IPec:llic commodltle. sn:ecede (-) or lag behind (+) the major turns of the &eDeraJ 
price Index. The IYmbolt I C, C, Sand R represent, reIPl!cUvely. irrelUlarly constant, conltant. _ulna and ristDI prlcee. The datee or the reference polnta are liven at the bea.eII of 
the lIn'eral columna.) 

Period. 
Rei. Commodity (I) (2, (3) (4) (5) ~fg~ (7) ~8) (9) N°' e.!~ Jl:, (13) A'., (IS) (16) e:~ N,:t (19) A~~~ (21) 
No. I.ow Hlg Low High Low Low 19b Low 19b Low 19b Low High Low Low 

""a~ (Feb. (M .... (Oct. (M.~ (Apr. OUI~ (Oct. Duly (Oct. (Feb. (Apr. (June (Sept. (Nov. (St'pt IF,b. (May Uan. (Apr. (JUDe 
1892 1893) 1895) 1895) 1897 1900) 1901 1902) 1904) 1907) 1908) 1910) 1911) 1913) 1910') 1918) 919) 1920) 1922) 1923) 192") -------------------- --------

13 Cattle + I 0 10 6 12 6 -15 -2 -12 -3 0 :n -I +12 +, +4 +. -6 -7 -5 ,-1' 
25 Cotton -2 -2 -I 0 +18 +5 +. +17 + 6 -2 +10 +5 + I + I 0 0 -I -10 +8 S .. B"I + I +6 -12 -6 -13 -7 -. -3 +16 -2 0 0 + I +11 +5 -3 :1:1 +, 0 +8 +. 

1.5 Print cloths -. -2 0 0 +12 -3 -I +17 +10 0 :I:~ -2 +5 -. +1 -5 -I -6 
:1:= 

S 
202 Cotton yams -12 -6 0 +3 +25 

+18 !; +16 +10 -, +8 +7 + I +< -3 + I -I -9 S 
233 Anthracite coal -3 -. +6 :I:'~ :l:2l 

IC IC IC IC IC i2l Ie :1:13 R R R IC R IC 
236 BltllmlnoUl coeI 0 0 -II -3 +5 +20 +2 • +3~ +11 +3 21 -IS -16 

:l:i 
+3 -7 C 

23. Co" +7 +1 -10 +16 0 0 -, +5 10 -8 -6 ., -8 0 -14 +3 -I -8 + I 
241 Petroleum +5 :l:1~ -7 -6 +8 -I -I +14 H' H' s S 6 +7 +. R R 

t~ 
-5 -I -7 

259 Pig iron +11 + I 0 +1' -3 +3 + I 0 -. +6 -3 :I:~ -8 0 -I' +8 + I -7 :1:1 276 Steel blllm +9 +, -2 -I 0 -6 -. -4 + 3 -5 +11 -I -5 +1 -14 +8 +2 0 
280 Steel rail. -11 -2 +3 +I' +18 +< -3 C C C C C C C +'8 +5 +10 +6 +8 C C 
2.3 Copper,i.qot -2 -I -9 0 -8 -II +,. +6 -7 -5 +14 -2 -I -II 0 -18 + I -. -5 0 :I: I 44' Leath~ +. +12 0 -I -6 -2 -, -8 0 - . • - 7 +, -< R R -9 -3 -. +, +3 
<51 Rubber -8 0 -7 + I -15 0 +" R R -28 + I + I + I -17 0 0 +. -6 +2 -2 0 

Indes of wholl!Slle prlees (u. s. B. of L. s.) 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Indes: of general buaiDe8I 
conditions (A,. T. &; T.) -12 + I -. 0 -7 -2 -7 -I -7 -3 +, -I -, -8 + I -I + I -. -6 + I 0 

lodes of Industrial stock 
prlcea (Dow-Janee) -17 -I -19 -, -. -7 -10 -16 -8 -21 -3 -5 -II -II + I -22 -14 -7 -5 '-I -8 

Dt.count rate on \S()'90 day 
commercial paper :I: I +5 +3 +12 -3 -. -5 +II 0 +2 +16 +6 -I -, +12 + I 0 +5 +7 +5 +, 
Interm rate aD c:all loan. +, -5 +12 +2 -. -II -I + I 0 +6 -. -10 -. +10 + I + I -6 +7 -I +2 
Yield OD fifteen railroad 
bond. + I +6 +6 +10 +25 -. +10 +10 +13 + I +15 +4 +8 +24 +26 0 -3 0 +7 -I :I:'~ Pia iron production -13 -II -. +2 -7 -2 -8 +7 -7 0 -I -, -5 -4 + I + I +8 +5 -6 + I 

,Entriea relatinl to tumlDI pointa beyond the limit. defined In TabJe 17. 
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the order of change in various price series during the several periods 
of revival and recession between 1890 and 1925. For the first 
period, the revival of the early 90's, the dates of recovery for the 
fifteen commodities shown in Table 18 range from 17 months before 
the reference date to 11 months after that date. The corresponding 
limits in the general table, covering 209 commodities, are 18 months 
before the reference date to 17 months after the basic turning point. 
These limits vary considerably for the different cycles, but this is a 
matter for more detailed consideration in the sections dealing with 
prices in combination. 

In studying the characteristics of individual commodities it is 
necessary to present these results in another form. In doing so, use 
can be made of other measures not shown in the above summary. 
The procedure followed in the analysis of an individual commodity 
may be exemplified by pig iron, the prices of which reflect all the 
cyclical movements of general business during the years from 1890 
to 1925. A summary such as the following was compiled for each 
of 209 commodities.' 

(I) 
Period. 

--
I- 2 
3- 4 
5- 6 
7- 8 
9-10 

U-12 
13-14 
15-16 
17-18 
19-20 
21 

Aver-
ages 

TABLE 19 
Sm.ouay OP CYCLICAL MOVEMENTS IN THE PBlCES OJ" PIa IRON· 

1890-1925 

(2) (3) (4) (5) (6) (7) (8) (9) 
Devin.- Devia- DIIl'Il- Dum- Dura- Percentage change 
tiOD of tion of tion of tiOD of tion of Rise as Rise as Fall as 

/ow high rise fall cycle per- per- per-
from from (low to centage centage centage 
refer- refer- low) o~re- of eo- of Jire-
coce cnce c ing suing ce ing 
date date low high high 

(mos.) (mos.) (mos.) (mos.) (mos.) 
------

+U +5 3 21 24 2.9 2.8 20.0 
+ I 0 6 33 39 20.8 17.2 22.4 
+14 -3 18 21 39 122.2 55.0 38.0 
+3 + I 13 20 33 60.5 37.7 39.9 

0 -9 30 19 49 M.I 45.7 38.2 
+6 -3 17 25 42 14.7 12.8 21.3 
+8 -8 11 22 33 23.8 19.2 23.7 

0 -14 32 27 59 320.7 76.2 51.0 
+8 +4 11 17 28 88.4 46.9 63.4 
+ I -7 7 25 32 83.8 45.6 41.8 
+4 

+5.1 --3.4t 14.8 23.0 37.8 82.2 35.9 36.0 

(10) 
Index of 
cyclical 

variability 

(8) + (9) 

2 

11.4 
19.8 
46.5 
38.8 
41.9 
17.0 
21.4 
63.6 
55.1 
43.7 

35.9 

$FoI;Jndry No. I, 18Q().1913; balle, 1914-1QlS. 
tTb~8 Bverqe becomes -2.2 if the price tum due to war-time rqulation (the entry for period 16) 

be onutted. 

ISpace limitations prevent the inclusion of detailt'd figures, of the type shown in 
Table, 19, for aU the commodities analyzed. In Table XI. of the Appendix, such figures 
are given for a selected list of 24 important commodities. 
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The method of entering the various measures given in this table 
requires some explanation. The entries on each line relate to the 
two periods the numbers of which appear in the first column, and 
to the interval between these periods and the interval immediately 
following. Thus, considering the entries in the first line, the figure 
in column (2) shows that the low of pig iron prices in the first period 
came 11 months after the low of the all-commodities index. From 
column (3) we read that the high of the second period came 5 months 
after the high of all commodities. The entry in column (4) shows 
that the rise in prices following the low of the first period lasted for 
3 months before the next high was attained.' The entry in column 
(5) indicates that the decline in pig iron prices following the high of 
the second period lasted for 21 months. The duration of the cycle' 
in pig iron prices between the low of the first period and the next 
succeeding low (that of the third period) is shown in the first line of 
column (6). This entry measures the combined duration of a 
period of rising prices and the ensuing period of falling prices. 

The average of the entries in columns (8) and (9) has been 
used as an index of cyclical variohility. This appears in column (10). 
Tbe two percentages which are averaged in each case are computed 
from the same base and are, therefore, perfectly comparable. More
over, the different entries in column (10), which relate to different 
cycles, may be compared in determining whether the violence of the 
cyclical fluctuations in a given series is increasing or decreasing. 
Each entry is a percentage computed from the "high" of a given 
cycle; cycliC'a.l variability is expressed in terms of the maximum 

IThis particular entry suggests one of the difficulties of this general type of analysis, 
and serves to illustrate the procedure employed. It may seem Questionable whether 
account should be taken of a 2.9 per cent rise in price which lasted for but 3 months. This 
can hardly be called a phase of a cycle. But, on the other hand there was a distinct re-
viva! in American business during this period. The American Telephone and Telegraph 
Company's composite index shows a gam of about 20 per cent from the low point. Falk
ner's index (supplemented by Persons' in defining turning {Joints) rose for 9 months, the 
increase being slightly over 3 per cent. During this perlod pig iron prices sagged, in 
general, the decline being broken only by the 3 months rise, of 2.9 per cent, which is 
recorded above. There is no evidence that this rise was seasonal in character. It was a 
reflection of the general revival taking place at this time and, brief though it was, 
account should be taken of it in any study of those movements of individual commodity 
prices which accompany cyclical movements of general business and of general whole
sale prices. It is, of course, exceptional that the movement should be so brief. The 
other -'pig iron price movements recorded are all of much longer duration. 

IThe term "cycle" is used for convenience in referrin~ to these movements. Since 
the given measures relate to price movements a.ccompanymg cycles ~~~eraJ business 
there is justification for usin~ this term, but in some ways it is mwe . . Thus, if a 
commodity rose steadily in price, or remained constant, for a number of years, unaffected 
by several successive business cycles, the duration of the "cycle" might be given 88 100 
months, or more. Such a long movement does not accord with the usual definition of 
the term. 



86 THE BEHAVIOR OF PRICES 

values attained in successive cycles. The effect of a consistent up
ward or downward trend is thus eliminated. In Securing an index 
of the average cyclical variability of a particular series the figures 
measuring the mean percentage of rise and the mean percentage of 
fall have been averaged.' 

During the ten cycles covered in this study the general trend of 
the index of cyclical variability in pig iron prices has been upward. 
The upward movement has itself been cyclical in character, how
ever. During the first two cycles (culminating in 1893 and 1895) 
the variability was low. A much higher figure was recorded for the 
cycles which reached their peaks between 1900 and 1907. Between 
1907 and the war period the variability of pig iron prices was much 
lower. During the last three cycles wide fluctuations have again 
been recorded. 

For convenience ·of reference the various averages computed 
from figures in Table 19 may be summarized in a table of the type 
shown on the opposite page. Measures describing the behavior of 
the general index of wholesale prices are included, for comparison 
with the pig iron figures. 

During revival the price of this particular grade of pig iron has 
st8.rte<i upward, on the average, 5.1 months after general wholesale 
prices. The entire period of rising prices has lasted, on the average, 
14.8 months, as compared with 23.4 months for the wholesale price 
index. The average percentage of rise has been 82.2, as compared 
with 24.6 for the general index. (When the rise is computed as a 
percentage of the high, the pig iron figure is 35.9 as compared with 
16.7 for the price index.) In interpreting these figures it must be 
recalled that no attempt has been made to eliminate the effects of 
the upward trend of prices from 1896 to 1920. In so far as this trend 
affects the comparison of the upward and downward swings it is 
taken account of by expressing each rise as a percentage of the en
suing high value. 

During recession pig iron prices have started downward, on the 
average, 3.4 months before general prices. (This figure is reduced 
to 2.2 if the exceptional period of price regulation be omitted from 
the calculations.) The difference of approximately eight and one
half months between the duration of rise of general prices and of pig 

ITha use of the "high" in each cycle as the base of the percentages which are aver
aged illoecurillg all illdex of cyclical variability, instead of 8Il a_ of low &Ild high 
values, I.....,. slightly the relative weight given to wide cyclical fiuctuatio..., 88 COllI
pared with smaller movements. 



TABLE 20 

T:ouNU Dt1llATION AND AMPLITUDE OF CYCLICAL MOVEUEN'M IN AN INDEX NUMBER 01' WBOLB8ALl11 PWCJlJ8 AND 
IN PIG IRON PRICES, 1890-1925. 

(The month is the unit in all measures relating to time) 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
Price series No. of Behavior during revival Behavior during recession Average Average percentage of 

cycles ob- duration 
served Average Average Average Average Average Average of cycle, rise fall 

deviation duration percent-- deviation duration percent- low to low (based (based 
from ref- of rise age of rise from ref- of fall ase of fall (mos.) ODen'" onl:' erence (mos.) (based erence (mos.) (based ": ce g 

date onJlre- date on Jire- high 
(mos.) ce iog (mos.) ce iog value) value) 

low value) high 
value) 

Wholeaa1e price 
index1 10 0 23.4 24.6 0 15.1 11.8 38.5 16.7 11.8 
Pig iron prices 10 +5.1 14.8 82.2 -3.4' 23.0 36.0 37.8 35.9 36.0 

(12) 
Index of 
cyc~cal. 
van ... 
bility 

Average 
of eoIs. 

(10) and 
(11) 

14.2 
35.9 

IThe meuUre8 for tbil aeriea are baaed upon Falkner', i.Qdez, from 1890 to 1899, and upon the index of the U. S. Bureau of Labor Statiatlce. from 1900 to 1925. 
IThli average becomes -2.2 if the price turn due to war-time relUlation be omitted. 
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iron prices is thus accounted for by a lag of pi~ iron of roughly 5 
months on recovery and a lead of some 3 months on recession. 
That these averages relating to the lag and lead of pig iron are 
representative is clear from a consideration of the individual measures 
in Table 19. Not once in 11 revivals has pig iron started up
ward before the general index. Only 3 times in the 10 recessions 
recorded have pig iron prices started downward after the general 
index. 

The average duration of decline of pig iron prices has been 23.0 
months, as compared with 15.1 for the general index. The cyclical 
swings of pig iron prices include a sharp and relatively brief upward 
movement and a downward movement lasting, on the average, half 
as long again. During only 2 of the 10 cycles included in this 
study has the duration of the upward movement exceeded the 
duration of the ensuing decline. In this respect pig iron prices 
stand in pronounced contrast with the general wholesale price index. 
For this index the duration of rise is equal, on the average, to about 
one and one-half times the duration of fall. Only twice in the 10 
cycles recorded has the duration of rise for the general index been 
less . than the duration of the ensuing fall. The percentage of 
decline has averaged 36.0 for the pig iron, as compared with 11.8 
for the wholesale price index. 

The indexes of cyclical variability, constructed by averaging 
the percentages of rise and fall (both rise and fall being expressed as 
percentages of the same high), appear in column (12). This index is 
35.9 for pig iron, and 14.2 for the wholesale price index. The price 
of pig iron is about two and one-half times as variable, in its cyclical 
movements, as the general price index. 

The average duration of the cycle is slightly less for pig iron 
prices than for the wholesale price index. This is a somewhat ac
cidental result, in the present instance, for every cycle in general 
prices during the period 1890-1925 was reflected in pig iron prices. 
This fact should result in approximate equality of the two averages. 
The difference is due to the relatively late revival of pig iron in the 
first period. 

In making the above comparison use has been made, in every 
instance, of pig iron averages based upon all the data, including 
those for the period of war-time regulation. The only average ma.
terially affected by regulation is that relating to the date of the turn 
downward from a-high. The average of -2.2 secured by omitting 
the entry for the regulated period is probably more representative 
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than that of ---.3. ~ which is based upon all the entries. In all other 
respects it seems desirable to include all the data, since all the 
periods have been included in securing the price index averages. 

Considerable space has been given to this comparison in order 
to illustrate in some detail how the measures in the general table 
(XII) are to be interpreted. It is, of course, out of the question to in
clude similar discussions of the measures for other commodities. 

In the above illustration use was made of a commodity which 
offered few difficulties to analysis of this type, since all the cycles 
between 1890 and 1925 are defined in the movements of pig iron 
prices. A few modifications of the method are necessary in handling 
commodities which do not follow all the cyclical movements of the 
general index. These modifications are enumerated in the following 
section. 

§The Measurement of Cyclical Price Movements: Special Cases 

(1) In measuring the duration of a rise the whole time between a 
turn upward from a low and the next succeeding turn downward from a 
high is counted, whether the rise exhmds over one or more cycles in 
general business. The same principle applies in measuring the duratioD 
of a price decline. 

(2) In measuring the duration of a cycle the full time elapsing be
tween a specific low entry and the next specific low entry is counted, 
regardless of intervening periods of constant, sagging or rising prices. A 
price cycle for a given commodity might thus cover severa.! of the cycles 
marked out by the genera.! price index. The same principle applies in 
counting the number of observed cycles. (In the computation of the 
averages given in Table 33, however, account has been taken only of 
"norma.!" cycles, i. e., movements corresponding to specific cycles in 
general business.) 

(3) In measuring the average deviation of the time of recession 
from the reference dates, two averages have been secured for each com
modity. The first average in each case is based upon aJl the entries, the 
second upon aJl the entries but that for period 16 (the period of recession 
for which the reference date is September, 1918). This second average 
(given in Table XII) is not affected by price regulation during the war, 
nor by other unusua.! factors connected with the war-time disturbances. 

A second average for the timing of reviva.! has been computed for 
each of four articles, for which price regulation extended into period 17 
(the period of reviva.! for which the reference date is February, 1919). 
The entry for period 17 has been omitted in computing the second average 
in each of these cases. 

(4) In computing the average time of reviva.! or recession as a de
viation from the reference date, account is taken only of the actua.! turns 
observed. Thus an entry of C, S or R is disregarded in arriving at these 
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averages. The number of turns observed is noted, however, in connec
tion with each average. 

(5) In computing the average duration of rise, in cases where entries 
of C, S or R have intervened between specific dates, two averages have 
been secured. The first is based upon all the duration figures, including 
those (mentioned in point 1 above) which may extend through one or 
more cycles. The second average is based only upon those entries re
lating to adjoining periods. In this last computation periods of rise 
covering more than one "normal" cycle are excluded. 

Second averages have been computed on the same principle in 
measuring the duration of fall, the duration of cycles, the percentage of 
rise and fall, and the amplitude of cyclical movements. 

2. CYCLES IN CoJOlODITY PRICES: GENERAL MEASURES 

Measures relating to 209 commodities have been computed ac
cording to the above rules, and are summarized in Appendix Table 
Xll. An extract from this general table appears in Table 21 below. 
In addition to the commodity price averages there are included in 
this table measures desc/ibing the cyclical movements of seven other 
economic series. A first inspection of these other measures may make 
clearer the significance of the commodity price averages. 

All the series relating to data other than specific commodity 
prices reflect each of the ten cycles in American business which 0c

curred between 1890 and 1925. Of these seven series the earliest to 
revive after depression, on the average, was the index of industrial 
stock prices which started upward 9.4 months before general whole
sale prices recovered. Next came pig iron production, 4.2 months 
before the price index, and the American Telephone and Telegraph 
Company index of general business conditions, with an average 
movement just 4 months before wholesale prices. The interest 
rate on call loans lagged .4 of a month after the price index on re
vival, the rate on 60-90 day paper 3.1 months, and the yield on 
raiIroad bonds 10.9 months. (The figure for bond pria13 would, of 
course, represent movements just reversing those of bond yields.) 

Some of these averages are changed rather materially for the 
recession phase of the cycle. The stock price index precedes the 
wholesale price index by about the same interval (9.5 months). 
The lead of pig iron production is reduced from 4.2 months to .5 
of a month, and that of the general business index from 4, months to 
1.8 months. The lag of .4 of a month for call loan rates is changed 
to a lead of .8 of a month on recession; the lag of 3.1 months for 
the 60-90 day paper rate, is changed to a lag of 4.1 months; the lag 
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of 10.9 months on railroad bond yields is changed to a lag of 5.0 
months. These figures indicate that the sequence of change in 
different economic series is in many cases not the same at the re
cession phase of the cycle as it is during the stage of revival. A 
measure of average lag or lead which does not discriminate between 
different cyclical phases may be quite inaccurate. 

The average duration of rise for these seven series varies from 
17.6 months for bond yields to '}3. 6 months for pig iron production. 
These extremes are reversed in the duration of fall column. Pig 
iron production, with a figure of 12.3 months, has the shortest 
average time of fall, while bond yields, with an average of 22 
months, have the longest. With the single exception of bond yields 
the duration of rise exceeds the duration of fall. (Bond price8 would 
conform to the other series in this respect.) For these general 
economic series the typical cyclical movement during the period 
between 1890 and 1925 has consisted of a rise averaging about two 
years, and a decline averaging from 12 to 16 months. The average 
cycle length has been a trille less than 40 inonths. 

The degree of cyclical variability. as measured by the indexes 
given in column (21), ranges from 11.2 for bond yields to 75.0 for 
call loan rates. The variability of the price index is relatively low, 
as is also' that of the general business index. Industrial stocks, 
commercial paper rates and pig iron production stand on a rising 
scale of variability. 

In interpreting the entries in the table below relating to com
modity prices, it should be remembered that the second average in 
column (14) has been computed, in each case, by excluding the 
entry for period 16, which covers the time of war inflation and price 
regulation. Where a second entry appears in other columns it re
lates to figures for successive cyclical turns. As explained in note 5 
on page 90 such averages were computed for commodities which 
did not reflect, in their price movements, all the cycles which 
affected general business between 1890 and 1925. 

a. Number of Price Cycle8 Recorded. The information to be 
obtained from Table XII, in the Appendix, and from Table 21, 
may be most clearly presented by summarizing the figures in several 
supplementary tables, in which the commodities are arranged in 
order of magnitude of the various types of averages. The first 
question of interest relates to the number of cycles observable in 
the prices of the different commodities studied. The fifteen com-



(I) 
Rer. 
No. 

TABLE 21 

MBASURBS DIrSCRIBIKG THE B8RAVIOR OF WHOLESALE PIUCBS 0,. FrrmlN COMMODITIES AND OF SEVKN GBNBltAL BcoNt.'JUC SaaxBS DUUNG PSIUODS 
OF REvIVAL AND RB:CBSSION IN AM~IUCAN BUSINESS, 1890-1925 

(2) 
Commodity 

(3) 
No. of 
eyelet 

ob-
.""od 

Ayerag~ relating to Timin«. Duration and Amplitude of C)'dkat M'lvem.l'ntr 

(0) Un) (11) (Ill IU) (4) 
n .. hay;nr durln.ll' recession 

(5) (6) (1l (8) 
Belmvlor during revival 

(4) 

Con- Sag· Ria- Tutnl Av. Av. Con- Sag- RiB- Turns Av. 
ltant lina: ing ob- time per- stant Kiog ing ob- time 

served al a de- cent- grrved 88 a de-
viation ag~ of viation 

in nsc in 
montha based month. 

f~h~ ~~~'; f~~~ 
refer. low refer-
ence value ence 
date date 

(15) 

Av. 
pu
cent

age of 
fall 

baled 
on ~re-
ceding 
high 
value 

(16) (I7) (18) 
A verait' duration 

of 

(19) (20) 
Av. percentail' 

of 
Ri .. Fall Cyde Ri" Fall 

In In in (baaed (bued 
mal. m ... m ... on en- on pre-

tuing c:edinl 
high high 
value) value) 

(21) 
lndez 
of cy-
"kal 
varia-
bWty 

'3 Cattle '0 
-:7I1~~---I-:-::---------------------------------

11 - 5.5 52.0 10 - 1.0 26.7 27.1 9.9 37.0 32.0 26.7 29.3 - ., 
2' Cotton 9' 

----,--- ---w- + 3.2 114.7 -------W + 3.0 ----.u 23.2 ---u:s 38.7 47.3 ----.u 44.7 
+ 3.3 .. .... '0 " + .3 46.6 10 +.8 25.3 24.4 14.5 38.9 30.2 25.3 27.7 

'9' Print cloths 9' 

+ 1.2 :-::-1-::-:-,...,....,,----1--::-:-1-+-:-----------------
1 10 + 2.0 108.7 10 +.3 42.0 21.7 19.0 39.9 4J.5 42.0 42.7 + .9 

202 Cotton yaml 9' 
.,.,..,.·1....,,------1---.,.-1-- ----------------------------------

1 10 + 3.8 82.0 10 + 3.0 34.8 22.6 18.3 39.9 36.8 34.8 35.8 

233 Anthracite coal 3 4 6 + S.7 39.7 • 3 

236 Bitumincu8 cOiI.I 9, 10 +10.2 59.4 
+13.1 

239 Coke '0 11 + .8 215.2 

3 

'0 

+ 3.7 

+ 6.3 22.S + 6.3 

+ .5 27.5 + 2.2 

10.7 

13.7 

20.7 

21.0 40.7 

25.2 39.9 

17 .2 37.9 

28.3 22.5 25.4 
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9 +2.4 
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- 2.2 
---- -,-,- +"3.6"""i03T -------W - 3.2 ~ J6.7 2t:"4 J8.1--:;o.-J ~I---;o:l 

- 2.0 
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------
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------
14.0 39.4 

------
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------
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------
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---
21.4 
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16.7 

---
22.1 

---
38.1 

---
47.3 

---
75.9 

---
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~6.5 

26.1 
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---
19.8 
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41.0 
41.0 ---
11.8 

---
23.0 

---
32.S 

---
46.5 

---
14.2 

---
11.3 

50.6 

26.0 
23.2 

33.4 

20.6 
18.5 

36.2 
35.1 

14.2 

22.6 

35.4 

46.9 

75.0 

11.2 

53.S 
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modities used for illustrative purposes are ranked below, in the 
order set by these measures. 

TABLE 22 

RANKING OF FirrEEN CoMMODITIES ACCORDING 'ro THE NmmBB 01' CYCLES 
OBSERVABLE IN THEIR PRICE MOVEMENTS, 

1890-1925 

(1) (2) (3) 
Ref. No. Commodity No. of cycles 

233 Anthracite coal 3 
280 Steel rails 5 
247 Petroleum 8 
441 Leather 9 
451 Rubber 9 
236 Bituminous coal 9+ 

25 Cotton 9+ 
202 Cotton yarns I 9+ 
195 Print cloths I 9+ 
64 Beef 10 
13 Cattle 10 

239 Coke 10 
293 Copper, ingot 10 
259 Pig 1J'On 10 
276 Sleel billeta 10 

Table XII, in which appear figures of this type for all com
modities, shows a wide range of variation in the number of cycles 
recorded. At one extreme stand three commodities (cross-cut 
saws, hand saws and trowels) which passed through but one com
plete price cycle between 1890 and 1925. During most of this period 
these articles were constant in price. The one complete cycle in 
their prices began with the low preceding the war-time rise, at
tained its peak in 1921, and reached a new low in 1922 (for trowels, 
in 1923). Of the 209 commodities studied, 53 reflected in their 
price movements all the cycles between 1890 and 1925-10 in 
number. Many articles were not a.lIected by the minor cycles, but 
more than two-thirds of the total number passed through 7 or more 
complete cycles. The sensitivity to cyclical movement, it is ap
parent, varies greatly as between the different commodity groups. 
This is a matter for more detailed consideration in a later study. 

b. TM Duration of Cycles in Commodity Price8. Figures re
lating to another phase of price behavior are summarized in the 
next table. Here the fifteen representative commodities are ar
ranged in order, according to the average duration of the cycle. 
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(In computing these averages the duration of the cycle was measured 
from low to low, in all cases.) 

TABLE 23 

RANmNo OJ' Fxvr.B:IIIN CoMMODITIE8 ACCORDING TO THE AVERAGE DUR.\TION 01' PlUcm 
OrClolOS, 1890-1925 

(I) 
Ref. No. 

13 
259 
239 
276 

25 
293 
64 

236 
202 
195 
233 
401\ 
451 
247 
280 

(2) 
Commodity 

Cattle 
fuiron 
Coke 
Steel billets 
Cotton 
Copper, ingot 
Beef 
Bituminous coal 
Cotton yarns 
Print cloths 
Anthracite coal 
Leather 
Rubber 
Petroleum 
Steel rails 

(3) 
Average duration of cycle, in 

months 

37.0 
37.8 
37.9 
38,1 
38.7 
38.8 
38.9 
39.9 
39.9 
39.9 
40.7 
41.9 (35.5) 
43.7 (40.7) 
46.6 (37.7) 
76.2 (39.2) 

A warning should perhaps be voiced concerning the conclusions . 
to be drawn from these figures. What constitutes a cycle in a time 
series may be a debatable point, in many cases. Ten cycles were 
distinguished in the movements of the general price index between 
the low of 1892 and the low of 1924. As far as possible the in
dividual price series were fitted into the framework set by the 
changes in the general index. There was a clear tendency m the 
method, in other words, to place upon individual series the impress 
of the general price cycles. There seems to be no doubt, as an ob-

. jective fact, that these general cycles are reflected in the movements 
of a great majority of the individual price series, and that the 
equality of most of the averages relating to cycle duration is due to 
the presence of common cyclical movements. It is probable, how
ever, that the use of a common framework is to some extent re
sponsible for the rough equality of the averages, which cluster in the 
neighborhood of 40 months. The only great departures from the 
general average occur when given commodities fail to reflect some 
of the major price cycles. 

In cases where the average cycle length has been affected by 
missed periods, (i. e., by the failure of the commodity to reflect the 
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successive cyclical turns in general prices) a second average, which 
appears in parentheses after the main entry, has been computed. 
This is based only upon entries relating to successive periods of re
vival and recession. Thus the steel rail average of 76.2 months 
becomes 39.2 months if we take account only of the cycles which 
were completed without missed phases intervening. 

Table XIII, in the Appendix, shows the average cycle lengths 
for all the commodities studied. The commodities are arranged by 
groups, and in order of magnitude of the averages within the several 
groups. The smallest average recorded is 36.8 months, for one 
grade of muslin. Most of the commodities which passed through 
all ten cycles have averages not greatly in excess of this figure. The 
largest figure is 279 months, for kitchen tables, a commodity which 
passed through but one cycle during the period here studied. 

For the seven general economic series listed in Table 21 the 
average duration of the cycle varied from 38.5 months to 39.9 
months. 

c. 'Cyclical Variability of Cmnmodity Prices. Individual dif
ferences between commodities are more marked in the matter of 
cyclical variability of prices than they are in respect to duration of 
price cycles. The following table shows these differences for the 
fifteen commodities which have been used for illustrative purposes. 

TABLE 24 

RANuNa OF FirrEEN CoMMODITIES ACCORDING TO THE CYCLICAL V AlUABJLITY OJ' 

TBEIB PalCES, 1890-1925 

(1) 
Ref. No. 

441 
233 
280 
64 

236 
13 

293 
202 
259 
451 
276 
195 
25 

247 
239 

(2) 
Commodity 

Leather 
Anthracite coal 
Steel rails 
Beef 
Bituminous coal 
Cattle 
Copper, ingot 
Cotton yams 
Pig iron 
Rubber 
Steel billets 
Print cloths 
Cotton 
Petroleum 
Coke 

(3) 
Index of cyclical variability 

20.6 (18.5) 
25.4 
26.0 (23.2) 
27.7 
29.3 
29.3 
33.4 
33.8 
35.9 
36.2 (35.1) 
40.1 
42.7 
44.7 
45.0 (44.0) 
58.2 
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In interpreting these figures the number of cyclical movements 
upon which they are based should be borne in mind. These are 
given in Table 22. That the measures of cyclical variability are not 
to be considered perfect indexes of the sensitivity of the different 
commodities to general cyclical movements is brought out by a 
comparison of the pig iron and petroleum figures. The index of 
variability for pig iron is 35.9; that for petroleum is 45. O. The 
former commodity passed through ten complete cyclical move
ments, the latter through only eight. The range of price variation 
during the average cycle was greater for petroleum prices, but this 
commodity sagged throughout one whole cycle and rose throughout 
another. 

Corresponding measures relating to certain general economic 
series are given in Table 21. The variability of pig iron prices, 
with an index of 35.9 is distinctly less, it may be noted, than the 
variability of pig iron production, for which the index is 53.5. 

All the commodities studied are arranged by groups in Appendix 
Table XIV, in order of magnitude of the indexes of cyclical varia
bility. The range of these indexes extends from 12.8 for shovels 
and grain alcobol to 77.4 for onions, but the great bulk of the entries 
fa.ll between 15 and 45. There are notable differences between the 
values found in the different commodity groups. 

In computing the averages upon which the commodities are 
ranked in Table XIV, a.ll percentages of rise and percentages of fa.ll 
between cyclical turning points have been included, whether the 
period of rise or fa.ll extended over one complete cycle or more. In 
most cases such an average serves as a representative measure of 
the cyclical variability of a commodity, but in a few instances it 
does not. If a commodity rose from 1897 to 1920, and then fell to 
a low in 1922, the latter change might well be considered a true cy
clical movement, but the former could not. A second average, 
based only upon percentages of rise and fa.ll relating to successive 
phases of individual cycles, appears in parentheses after some of 
the entries in Table XIV and in Table 24. In cases where the two 
differ materia.lly the second may be accepted as more representative 
than the first. 

3. BEHAVIOR OF COMMODITY PRICES DURING REVIVAL 

The three preceding tables have dealt with measures relating 
to the cycle as It. whole. Certain of the figures given in the general 
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tables relate to the behavior of commodities during specific phases 
of the cycle. Attention may first be given to the phase of revival. 

a. Degree of Conformity to General Price MOvements during 
Revival. During the period between 1890 and 1925 there were 
eleven fairly pronounced revivals in American business. The entries 
in column (7) of Appendix Table XII indicate the number of def
inite price revivals recorded for specific commodities. A ranking of 
commodities according to the number of revivals observed would be 
much the same as a ranking based on the total number of cycles 
through which given commodities passed. The same would be true 
of a ranking based upon the entries in column (13) of Table XII, 
showing the number of price recessions recorded. There are a few 
noteworthy differences, however. Anthracite coal, which reflected 
3 of the 10 cycles, shared in 6 of the 11 upward price movements be
tween 1890 and 1925. It moved downward in price during but 3 of 
the 10 down-turns in general prices. Simi1arly, steel rails moved 
upward during 7 of the 11 general upward movements and down
ward during but 5 of the 10 recessions. A few of the more stable 
commodities display a certain responsiveness to a general upward 
movement in prices, but are somewhat less sensitive to the forces of 
recession. 

Considerable light is thrown upon the characteristics of dif
ferent price series by a study of their behavior at such times as 
they did not share in general price revivals. This may have been 
because prices were constant during revival, 8agging during revival 
or because the price of a given commodity continued during revival 
a general upward course which had prevailed during the preceding 
period of depression. In such a case it is tabulated as rising. 

Only a few of the fifteen commodities which have been used in 
illustrating the results failed to conform in general to the cyclical 
swings of the wholesale price index. Three of these articles were 
constant in price during general price revivals. These were bi
tuminous coal (constant during one period of revival), anthracite 
coal and steel rails (each constant during 4 of the 11 general revi
vals). Four articles from this list, cotton, print cloths, cotton 
yarns and petroleum, sagged in price during 1 of the 11 revivals. 
Four commodities, anthracite coal, petroleum, leather and rubber, 
are recorded as rising during a period of price revival (i. e. the prices 
of these articles did not follow the general course in showing a turn 
upward from a low, at revival, but continued a rise which had pre
vailed during the preceding period of depression.) 
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Information of this type for all the commodities studied may 
be had from Table XII. We have data relating to 209 commodities 
during 11 price revivals, making 2299 entries in all. These entries 
fall in the classes shown below. 

TABLE 25 
BEHAVIOR 011' ALL CoMIIODITIEB DUlUNO PRICE REVIVALS 

(1) 
Nature of entry 

Specific date (for beginning of revival) 
Constant 
Sagging 
Riaing 

Total 

(2) (3) 
No. of entries Percentage of total 

1830 79.6 
239 10.4 
121 5.3 
109 4.7 

2299 100.0 

This table indicates that in approximately 80 per cent of all 
cases the prices of individual commodities showed an increase 
during revival which could be associated with the general move
ment. In about 10 per cent of all cases prices were constant, in 
about 5 per cent sagging and in about 5 per cent rising. These 
figures relate to a specific era in a single country. Within this era 
and country periods of price revival have differed materially in 
their pervasiveness, and we should expect the percentages relating 
to constant, sagging and rising entries to vary somewhat from cycle 
to cycle. The figures for the separate cycles are discussed in Chapter 
IV. 

b. Sequence of Change in Commodity Prices during Revival. 
In comparing the figures showing the order of price revival it must 
be recalled that we are dealing here only with averages, and that 
these averages should be supported by evidence as to the consis
tency of the movements they represent. Such evidence is provided 
by the figures in column (5) of Table 26. These are the standard 
deviations of the original figures which measure the differences, in 
months, between the dates of revival in the general price index and 
the dates of revival in the prices of the commodities Danled. The 
measure would, of course, be zero if this difference were constant, 
that is, if the time relation between general price movements and 
movements in the price of a given commodity were unvarying. 
Since higher values mean less consistency in the behavior of the ori
ginal prices, the figures may be called measures of inconsistency.' 

lThe measure of inoonsisten~y is expressed in months, just as is the average devia· 
tion from the reference point. In comparing the measure of inconsistency with this 
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The measure of inconsistency,.it should be noted, is b8Bed upon 
entries for periods during which prices rose. If prices were constant, 
sagging or rising during certain periods of revival, no account was 
taken of such entries. A perfect measure of consistency should 
take account of such failures to conform to the general movement. 
Because the present meas~e does not include such periods of non
conformity it should be interpreted in connection with the entries 
in column (7) 6f Table 21 showing the number of periodS of general 
revival during which priCl~ up-turns were recorded for specific com-
moilities. . .. 

The average sequence of price change during revival for the 
fifteen representative commoilities is shown in the following table, 
together with the measures of inconsistency. 

TABLE 26 
SEQUENCE 01' REVIVAL IN SELECTED WHOLESALE PRICE SERIES, WlTB MEASUBES 

OJ' INCONSlSTENCY 

Ranking of Fifteen Commodities according to the Timing of Price Revival, 
1890-1925 

(The figun!a in column (4) measure deviations. in months. from the date when the general ind~ of 
wholesale commodity prict8 reached ita lowest: point. preceding revivaL The sian (-) indicates. price 
recovery treetdi,., that in general pri.oee; the Bien (+) indicatee a price RCOYery l~ lHAilld the ftVival 
of pneraJ. prica.) 

(1) (2) (3) (4) (5) 
Ref. Commodity No. o.f~rice Average Measure 
No. hm deviation of in-

from refer~ 
ence date 

consistency 

(in months) 

13 Cattle 11 - 5.5 7.2 
451 Rubber 10 - .9 7.2 
441 Leather 10 - .8 4.5 
293 ~,ingot 11 - .2 7.5 

64 11 + .3 7.7 
239 Coke 11 + .8 4.8 
195 Print cloths 10 + 2.0 6.3 
247 Petroleum 9 + 2.4 7.3 

25 Cotton 10 + 3.2 7.2 
276 Steel billets 11 + 3.6 6.4 
202 Cotton yarns 10 + 3.8 9.7 
259 Pig iron 11 + 5.1 4.5 
280 Steel rails 7 + 5.3 11.5 
233 Anthracite coal 6 + 5.7 5.2 
236 Bituminous coal 10 +13.11 13.2 

lExdudinl period 17. 

a~, it must be borne in mind that the reference ~t in eaeh cycle baa been ..... 
bitrarily eelected. A date other than the turning pomt in the wholesale price index 
would bave been just .. aatiafactory, for the general purpose of the present study. Ac
cordingly, the significance of the average is not dependent upon its relation to the 
measure of inconsistency, althongh the consistency of the lao: or lead of a particular 
commodity in reference to the general price index may be 80 uetermined. 
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The figures in the following table, relating to seven general 
economic series, may be compared with those given abO'le. 

TABLE 27 

SEQUENClII 01' REvIvAL IN SEVEN EcoNOMIC 5mBlES, WITH MEASUBEB 
OF INCONSl8TENCY 

(1) 
Series 

Index of industrial stock prices (Dow.Jones)' 
Pig iron production 
Index of general business conditions (A. T. '" T.) 
Index of wholesale prices (U. S. B. of L. S.) 
Interest rate on call1O&Il8 
Discount rate on 6(}'90 day commercial paper 
Yield on fifteen railroad bonda 

(2) 
Averagedevi .. 

tionfrom 
reference date 

(in months) 

-9.4 
-4.2 
-4.0 

0.0 
+ .4 + 3.1 
+10.5 

(3) 
Measure of 

inconsistency 

5.5 
5.6 
4.8 
0.0 
6.3 
6.1 
8.5 

IThe avera~ deviation from the reference date for Macau1ay'8 indez of railroad stock prices is -7 .7. 
with a JIleaBIlft of inconsistency of 5 .6. 

The measures given for the wholesale price index have a ve1ue 
of zero, of course, because the turning points of that index provide 
the reference dates from which the other changes are measured. 

Of the non-price series, the one which is most consistent in its 
time relation to the wholesale price index is the genere1 business 
index: of the American Telephone and Telegraph Company. Next 
in order is the index of industrial stock prices. The yield on rail-
road bonds is least consistent. . .. 

Two of the individue1 commodity price series listed in Table 26 
have measures of inconsistency which are smeller than that of the 
most consistent of the non-price series. These two are pig iron 
prices and sole leather prices. The time relation between the cyclice1 
movements of bituminous coe1 prices and the cyclice1 movements of 
genere1 prices is least consistent. In genere1, the measures of in
consistency for the price series are large. Even where there is a 
distinct tendency to precede or lag behind genere1 prices there is 
considerable variation in the degree of lead or lag. This is true, 
however, of most economic relations, and does not mean that prin
ciples of order cannot be found in the working of the price system. 
It means; only, that relations between prices are statistice1 and not 
mechanice1 in character, and that the interpretation and use of the 
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data secured from st.udies in this field involve the calculus of prob
abilities rather than the rigid formulas of mechanics. 

In Table XV, in the Appendix, the average time of revival for 
each of 209 commodities is shown. The averages for 56 commod
ities are negative in sign, which means that these articles have pre
ceded the general price index, on the average, in their upward 
movements.' These constitute a trifle over a quarter (26.8 per cent) 
of the total number of commodities. An up-turn of the general 
index, it is apparent, is due in general to price changes in a distinct 
minority of the commodities included in the index. The reason for 
this is found, probably, in the fact that toward the end of a period 
of depression the bulk of commodities on sale in the wholesale 
markets are fairly stable in price, at levels below those prevailing 
during the preceding period of prosperity. Under these conditions 
upward price movements which affect but a few commodities would 
serve to move the general index upward. 

The averages vary from -13.4 for wheat to +36.5 for nappies. 
These are. both somewhat exceptional values, the former because of 
the erratic character of wheat price movements (erratic when fitted 
in~ the general schedule of cyclical movements), the latter because 
nappies shared in but two general price revivals. If nine extreme 
cases be ruled out, the average times of revival of the remaining 200 
articles fall between -7 and + 15, a range of 22 months. 

The entries in this general table must be so qualified that the 
table as a whole does not lend itself to simple interpretation. The 
average date of revival, as given for a single commodity, must 
be interpreted in connection with the number of price revivals re
corded for that commodity, and with the measure of inconsistency. 
In addition to the limitations which these measures imP03e, a cer
tain number of commodities in the farm products and food groups 
(26 in all) have been classed as "exceptional." Even though dates 
of revival and recession were located for these commodities in most 
cases, many;;of Itheir tprice changes did not appear to have any 
necessary connection with the business cycle. Fitting them into 
the framework of general cyclical movements seemed a rather ar
bitrary procedure. In view of these limitations, general conclusions 
concerning the sequence of price movements .during revival must 
be drawn with considerable caution. 

The data are in such shape, however, that the abnormal and 
erratic commodities may be readily eliminated, and only those re
tained which are fairly consistent in responding to general upward 
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movements of prices during revival. This has been done in pre
paring the table which follows. The 26 exceptional commodities 
have been excluded. All commodities which did not, in their price 
movements, reflect at least 8 of the 11 revivals which occurred 
during the period studied have been omitted from this list. Finally, 
all commodities for which the measures of inconsistency exceed 8.0 
have been excluded. There remain, after these various eliminations, 
66 commodities the prices of which reflected with some degree of 
consistency the general revivals in business. These appear below, 
listed in the order of their average dates of revival. 

TABLE 28 

SEQUENCE 01' REvrvAL IN THE PRICES OJ' A SELECTED GROUP OJ' CoMM:ODmBB, 
WITH MEASURES OJ' INCONSISTENCY 

(This tabl. is restricted to the 66 commoditi .. which were moat CODSistent in 
their price movements during revival.) 

(1) (2) (3) (4) (5) 
1W. Commodity No. of Average d .. Measure of 
No. price viatiOD from inconsis-

revivaJa reference date tency 
(in mos.) 

42 Hid .. 11 -7.0 6.1 
17 SheeJ.' ewee 11 '-5.7 7.5 
13 Cat e 11 -5.5 7.2 

228 sm,ci. raw, extra-eztra 11 -5.4 5.4 
138 Lar 9 -2.6 6.0 

IS Hogs, heavy 11 -2.5 7.4 
302 Zinc, slab 10 -2.4 4.6 
56 Woo~ fin. clothing 9 -2.1 4.0 

382 Tallow 11 -1.6 5.9 
362 Alcohol, wood 10 -1.5 7.9 

16 Hogs, light 11 -1.2 5.7 
440 Leether, sole oak 11 -1.2 5.9 
451 Rubber 10 - .9 7.2 
297 Lead pipe U - .8 6.2 
441 Leether, sole oak, scoured backs 10 - .8 4.5 

59 Wool, medium 9 - .7 4.5 
158 Cottoneeed oil 11 - .5 5.4 
221 Worsted yarns, 2-40'8 10 - .5 5.8 
296 Lead, pig 11 - .5 6.3 
226 &lk, raw, KIUll!ai No.1 11 -.4 6.6 
293 Copper, mgot 11 - .2 7.5 

71 Mutton 11 - .1 8.0 
217 Storm serge 9 - .1 7.1 
327 Brick 10 0 6.0 
300 Tin, pig 11 + .1 4.5 
64 Beef, fresh 11 + .3 7.7 

239 Coke 11 + .8 4.8 
438 Lesther!a ham ... oak 11 + .8 3.6 
455 Starch, undry 8 +1.1 7.7 
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TABLE 28 (Cont.) 

(1) (2) (3) (4) (5) 
Ref. Commodity No. of Average de- Measure of 
No. price via.tion from inconsi&-

revivals reference date tency 
(in mOB.) 

295 Copper wire 11 +1.3 6.2 
433 CottoDBeed meal 10 +1.4 5.7 
263 Pig iro~ foundry no. 2, southern 11 +1.5 3.4 
68 Beef, t 10 +1.9 7.8 

220 Worsted yarns, 2-32'8 11 +1.9 5.8 
195 Print cloths 10 +2.0 6.3 
247 Petroleump;"rude 9 +2.4 7.3 
267 Bar iron, . tis. 11 +2.9 6.1 
47 Milk 11 +3.1 7.3 

261 Pig iron, foundry no. 2, northern 11 +3.1 4.6 
294 Copper, sheet 10 +3.1 7.9 

25 Cotton 10 +3.2 7.2 
260 Pig iron, Bessemer 11 +3.2 5.2 
266 Bar iron Phila. 11 +3.5 5.9 
276 Steel billets 11 +3.6 6.4 
289 Wire, fence 10 +3.6 5.6 
317 Pine, yellow siding 8 +3.6 5.5 
206 FIs.nnels, white 9 +3.7 6.8 
248 Petroleum, refined, for drrt 8 H.O 7.2 
173 Men's shoes, chocolate 8 H.1 4.9 
191 Muslin, Lonsdale 11 +4.9 5.3 
180 Denims 10 +5.0 7.5 
259 Pig iron, basic 11 +5.1 4.5 
423 Sheetings, 104 Pepperell 11 +5.1 7.6 
198 Sheetings. 4-4 Ware Shoals 10 +5.3 6.4 
291 Screws, wood 9 +5.6 6.5 
417 Caryets, Axminster 8 +5.9 4.3 
179 Calioo 10 +6.0 7.8 
210 Suiting, Middlesex 8 +6.0 7.5 
306 Hemlock 8 +6.4 6.4 
197 Sheetings, 4-4 Pepperell R 11 +6.8 7.4 
269 N n.ils, wire 10 +7.1 5.8 
184 FIs.nnel, unbleached 9 +8.1 7.4 
181 Dr=Vepperell 10 +8.3 7.7 
193 M uslio, amsutta 10 +9.9 5.4 
400 Quinine 8 +11.0 7.2 
288 Vises 9 +11.1 6.8 

Of the 66 commodities here listed 23, or about 35 per cent of the 
total, precede the general revival of prices, on the average. The 
values range from the entry for hides, which has moved upward 7 
months before a general price up-turn, to that for vises, which has 
turned 11 months after the index. The averages for all but 10 of 
the commodities fall within a range of 10 months, from ---.3 to +7. 

We may carry the selective process further. In making up the 
following table there have been excluded the 26 exceptional com
modities, all commodities which fail to reflect, in their price move-
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ments, all the revivals (11 in number) between 1892 and 1925, and 
all those for which the measure of inconsistency exceeds 6.5. The 
small group left includes only those of the 209 commodities which 
were most consistent in their movements during periods of revival. 
There are 20 price series in this group, representing 16 commodities. 

TABLE 29 

SEQUENCE 01' REVIVAL IN THE PRICES OJ' A SELECTED GROUP 01' Co:mt:ODITDCB, 
WITH MEASURES OJ' INCONSISTBNCY 

(I) 
Ref. 
No. 

42 
228 
382 
440 

16 
296 
158 
300 
438 
239 
295 
263 
220 
267 
261 
260 
266 
276 
191 
259 

(This table is restricted to the 20 commodities which were most consistent 
in their price movements during revival.) 

(2) (3) (4) 
Commodity Average de- Measure of 

viatioD. from inconsis-
reference date teney 
(in months) 

Hid .. -7.0 6. I 
Silk -3.4 5.4 
Tallow -1.6 5.9 
Leather, sole oak -1.2 5.9 
Hogs -1.2 5.7 
Lead, pig - .5 6.3 
CottoDBeed oil - .5 5.4 
Tin . + .1 4.5 Lea8.!, harn ... oak + .8 3.6 
Coke + .8 4.8 
Copper wire +1.3 6.2 
Pig lI'OD, foundry DO. 2, southern +1.5 3.4 
WOl'8ted yarns, 2--32'8 +1.9 5.8 
Bar iron, Pitta. +2.9 6.1 
Pig iron, foundry no. 2, northern +3.1 4.6 
Pig iron, Bessemer +3.2 5.2 
Bar iroil1 Phila. +3.5 5.9 
Steel b' eta +3.6 6.4 
Muslin +4.9 5.3 
Pig iron, basic +5.1 4.5 

The metals and metal products group, within which fall 10 of 
the 20 series, dominate this list. Because of the selective process 
employed in constructing this table considerable confidence may be 
attached to it, as indicating a sequence which, while not invariable, 
seems to have held in general during revival. 

The following table permits a comparison of a selected list of 
commodities in respect to consistency in the timing of their price 
movements during revival. All those commodities which were not 
classed as exceptional and which passed through 9 cycles or more 
during the period from 1890 to 1925 have been included. Eighty 
four price series are in this list. 
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TABLE 30 

CYCLBS IN CoMMODITY Pmcms, AT WaOLBSALB 
R.ANluNa 01' EIGHTY FOUR PRICE SERIES ACCORDING TO TD CoN8I8TJ!IHCY OJ' TllBIB 

MOVEMENTB DtmlNG BUB1NBS8 RBvIvALB 

(The commodities for which the measures in column (4) are lowest are thoee which 
were most consistent in rela.tion to the general price index during revival ) 

(I) (2) (3) (4) 
Ref. Commodity No. of Meesure of 
No. cycles inconsisten:l 

in timing 
revival 

263 Pig iron, foundry no. 2, southern 10 3.4 
438 Leather, ha.rn ... oak 9 3.6 
259 Pig iron, basic 10 4.5 
300 Tin ~ig 10 4.5 
441 Leat er, sole oak, scoured backs 9 4.5 
302 Zinc] slab 9 4.6 
261 Pi~ ll"OD, foundry no. 2, northern 10 4.6 
239 Coe 10 4.8 
260 Pig iron, Bessemer 10 5.2 
191 Muslin, Lonsdale 10 5.3 
158 Cottonseed oil 10 5.4 
228 Silk, rawwextra-extra 10 5.4 
193 Muslin, amsutta 9 5.4 
289 Wire, fence 9 5.6 
16 Hogs, light 10 5.7 

43~ CottoDBeed meal 9 5.7 
221 Worsted yarns, 2-40'8 9 5.8 
269 Nails, wire 9 5.8 
220 Worsted yarns, 2-32'8 10 5.8 
382 Tallow 10 5.9 
266 Bar iron, Phila. 10 5.9 
440 Leather, sole oak 10 5.9 
327 Brick 9 6.0 

42 Hid .. 10 6.1 
267 Bar iron, Pitts. 10 6.1 
295 Copper wire 10 6.2 
195 Print clothe 9t 6.3 
296 Lead, pig 10 6.3 
198 Sheetiif.,4-4, Ware Shoale 0 6.4 
276 Steel b' eta 10 6.4 
291 Wood screws 9 6.5 
226 Silk, raw, Kansai No.1 10 6.6 
25 Cotton 9t 7.2 
13 Cattle, choice to prime 10 7.2 

451 Rubber 9 7.2 
47 Milk 10 7.3 

197 Sheetings, 4-4 Pepperell 10 7.4 
15 Hogs, heavy 10 7.4 

180 Denims 9t 7.5 
293 Copper, ingot 10 7.5 

17 Sheep} ewes 10 7.5 
423 SheetlDgs, 1()..4~perell 10 7.6 
181 Drillings, Pep 9t 7.7 
64 Beef, fresh 10 7.7 
68 Beef, salt 9 7.8 
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TABLE 30 (Cont.) 

(1) (2) (3) (4) 
Ref. Commodity No. of Measure nf 
No. cycles i~~~~:ra7 

reVlV 

179 Calico 9 7.8 
294 Copper sheet 9 7.9 
362 AlCOhol, wood 9 7.9 

71 Mutton 10 8.0 
190 Muslin, Fruit of the Loom 10 8.0 
436 Leather, calf 10 8.1 
430 Tickings 9i 8.3 
69 Ha.ms 10 8.3 

348 Linseed oil 10 8.3 
19 Sheep, wethers 10 8.4 

319 Poplar 9 8.4 
196 Sheetings, 4-4 Indian Head 9i 8.5 

14 Cattle, good to choice 10 8.8 
298 Quicksilver 9 8.8 
345 Glass, window, B 10 8.8 
186 Gingha.ms, Lancaster 9 8.8 
203 CottoD yarns, CODes 22/1 10 9.1 

74 Pork, cured, sa.1t mess 10 9.1 
448 Jute 10 9.1 
344 Glass, window, A 9 9.1 
139 Meal, corn, fine white 9 9.2 
140 Meal, com, yellow, table 9 9.2 
76 Pork, short clear sldes 9 9.7 
75 Pork, rough sides 9 9.7 

202 Cotton yarns, CODes 10/1 9i 9.7 
115 Mackerel 9 9.8 
53 Rice 9 9.8 

130 Prunes 10 10.8 
185 Gingha.ms, Amoskeag 10 10.8 
321 Spruce 9 10.9 
450 Rope 10 10.9 
192 Muslin, Rough Rider 10 10.9 
353 !urPentine, spirits of 9 11.2 
350 Rosm 9 11.4' 
354 Lead, carbonate of 10 11.1 
397 Opium 9 11.1 
109 Coffee 10 12.5 
236 Bituminous coalJj{a.nawha 9i 13.2 
182 Drilliuge, M ..... 9t 13.3 , 

The measures of inconsistency range from 3.4 for one grade of 
pig iron to 13.3 for cotton drillings, the mean being 7.7. Detailed 
comment on the table is unnecessary. 

c. Duration of Periods of Rising Prices. The rising prices 
which are initiated by the turns described in the preceding section 
endure for varying periods. For the fifteen selected commodities 
included in the following table the averages range from 13.7 months 
for bituminous coal to 57.6 months for steel rails. (The latter 
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figure relates to a commodity which went through but 5 com
plete cycles during the years from 1890 to 1925, which fact 
accounts for the extremely high average.) In presenting the 
individual averages the commodities are ranked in the order of 
magnitude of the mllasure of duration. 

TABLE 31 
CYCLES IN CoMKODITr PBICBS, A.T WaoLBSA.LID 

Ranking of Fifteen Commodities acco~:. Average Duration of the Period of Rising 

(1) 
Ref. 
No. 

236 
259 
276 
293 
233 
239 
195 
202 

25 
451 

64 
441 

13 
247 
280 

(2) 
Commodity 

(3) 
Average duration 

of rising prices 
(in monthe) 

Bituminous coal 13.1 
Pig iron 14.8 
Steel billets 16.1 
Copper, ingot 18.6 
Anthracite coal 19.1 
Cloke 20.1 
Print clothe 21.1 
Cotton yarns 22.6 
Cotton 23.2 
Rubber 23.1 (22.4) 
Beef 24.4 
Leether 26.2 (19.2) 
Cattle 21.1 
Petroleum 29.9 (25.0) 
Steel mils 51.6 (18.5) 

For comparison with the above entries the corresponding 
figures relating to seven general economic series are given in the 
next table. 

TABLE 32 
CYCLES IN SELlOC"l'&D EcoNOIlIC Smum 

Ranking of Seven Seri .. according to the Average Duration of Period of Riee 

(1) 
Series 

Yield on fifteen ra.ilrosd bonda 
Interest rate on ca.llioans 
Inde. of industrial stock prieee (Dow..Jonee)' 
Index of wholeeale commodity pnces (U. S. B. 

of L. S.) 
Discount rate on 60-90 day pa~ 
Index of general busin ... conditions (A. T . .I: 

T.) 
Pig iron production 

(2) (3) 
Average duration Average duration of 

of rise rise as percentage of 
(in monthe) average duration of 

11.6 
22.4 
23.4 

23.4 
24.5 

26.0 
27.6 

cycle 

44.4 
58.0 
59.4 

60.8 
63.1 

65.5 
69.2 

lThe averai'! duration of rill!: for Macaulay', Index of raUn.d atodt price. wu 22 ,6 montbl. tbw 
beI.q 56.6 per omt of the averqe: duration of the cycle. 
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Measures showing the ·average duration of the periods of rising 
prices for all the commodities studied are given in Table XVI, in 
the Appendix. The commodities are listed by groups, in order of 
magnitude of the averages. 

In computing the averages upon which the ranking is based all 
periods of rising prices, whether they extended over one or several 
cycles in general business, have been included. In computing the 
second averages in Table 31 and in Table XVI (the figures in paren
theses) those periods of rise which extended over more than one 
phase of revival have been excluded. In using these figures, as in 
using all the averages given in this section, attention should be 
paid to the number of entries upon which a given measure is based. 
This information may be had from Appendix Table XII. 

As with the other measures studied, the duration of the period 
of rise varies considerably. The shortest period, if we restrict the 
comparison to commodities which reflected all the cyclical move
ments, is that for pig iron (commodity no. 259). The price of this 
commodity rose, on the average, for but 14.8 months before re
cession set in. The longest average rise for commodities which 
passed through all the cycles is 27. 1 months, which was recorded 
for the prices of cattle and raw silk. 

There have been included in Table 32 figures giving the per
centage relation of the average period of rise to the average dura.
tion of the cycle for individual series. As was pointed out at an 
earlier point, there are important differences between economic 
series in respect to the make-up of the complete cycle. Some series 
have a short period of rise and a long period of decline, while others 
have a relatively long period of rise and a sharp, short recession. 
The only one of the general series listed for which the average dura.
tion of the period of rise is less than 50 per cent of the complete 
cycle is that showing the yield on fifteen railroad bonds. (A 
measure relating to the price of railroad bonds would show a period 
of rise constituting more than 50 per cent of the complete cycle.) 

Similar percentages have not been given for the price series 
listed in Table 31 because of the variation in the number of cycles 
through which the different series passed. To render such percent
ages comparable the effect of "missed" cycles must be eliminated. 
This has been done in preparing Table 33. There have been omitted 
from this table all those commodities (59 in number) the prices of 
which PllljSed through less than 5 distinct cycles between 1890 and 
1925. As defined in preparing this one table, a "cycle" consists of 
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a period of rise and the ensuing period of decline, the rise and 
decline together not extending over more than one complete cycle 
in general business. (As generally used throughout this study, the 
cycle is less narrowly defined. That term is used to describe a 
period of rise and the ensuing period of fall, whether this rise and 
fall extend over one or more than one cycle in general business.) 
This narrowing of the definition validates the comparison of per
centages of the type given in Tables 32 and 33. Table 33 includes 
data relating to 150 commodities, each of which in its price move
ments reflected from 5 to 10 cycles. For each of these commodities 
there are given the number of cycles (as above defined) through 
which it passed, the average duration of the period of rise, the 
average duration of the cycle, and the percentage relation of the 
two latter measures.' 

The percentages show a wide variation, ranging from 35.1 to 
82.4, the figures for door knobs and wrapping paper, respectively. 
If the comparison be restricted for the moment to those commod
ities which passed through all 10 cycles, the range is from 39.2 per 
cen~ for pig iron to 73.2 per cent for cattle. The usual cycle, for 
pig iron prices, consists of a short period of rise and a long period 
of decline; for the price of cattle it consists of a long rise, covering 
three-quarters of the cycle, and a sharp decline. 

For only 33 of the 150 commodities represented in the table is 
the period of rising prices shorter than the period of decline. For 
commodities in general the typical cycle consists of a period of rise 
distinctly longer than the ensuing period of fall. For the great 
bulk of commodity prices at wholesale the period of rise covers 
from 50 per cent to 70 per cent of the total length of the cycle. 

In interpreting Table 33 due account should be taken of the 
commodities which are starred as exceptional. The description of 
their price movements in terms of "cycles" involves some arbitrary 
classifications, since their price fluctuations reflect in considerable 
part the influence of forces which are not closely related to cycles 
in industry or business. 

lThe figures for Dumber of cycles, duration of rise and duration of cycle, as given 
in Table 33, do not agree, in all cases, with the entri .. in Tabl .. XII, XIII and XVI. 
This is because of the narrower definition of the cycle and of its constituent phases which 
was followed in preparing Table 33. 

In computing the average duration of rise given in Table 33 only those periods of 
rise have been included which extended over but one phase of revival (and prosperity) 
and whieh were followed by a period of fall which extended over but one phase of re
cession (and depression). This double condition is neces;ary because the object of 
study is the relation of the period of rise to the length of the complete c.reIe. Only the 
first of these two conditions applied m comJ?utJ.ng., the second entries m Table XVL 
Intereet here attached only to the period of ..... , .. a distinct phenomenon. 
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TABLE 33 
CYCLES IN CoMMODIn' PRICES, AT WHOLESALE 

RANuNo OJ' 150 CoIDIODITIES ACCORDING TO TBB PERCENTAGE RELATION 01' TIUI 
AVEBA.GB PERIOD OF RISING PRICES TO THE AVERAGE 

LENGTH OF THE PRICE CYCLE 

(The commodities in this list include all those which, between 1890 and 1925, 
passed through five or more diqtiuct cycles, ocrresponding to cycles in general busin ... )\ 

(1) (2) (3) (4) (5) (6) 
Ref Commodity No. of Duration Ouration Duration 
No. cycles of rise, of cycle, of rise as 

average 
(mos.) 

aV:!'5e 
(mos. 

percent-
age of 

duration 
of cycle 

253 Doorknobs 6 13.7 39.0 35.1 
236 Bituminous coal, Kanawha 9 14.7 39.9 36.8 
355 Zinc! oxide of 6 13.3 35.2 37.8 
259 Pig IrOn, bBBic 10 14.8 37.8 39.2 
433 Cottonseed meal 8 15.1 38.0 39.7 
116 Salmon 6 17.0 42.5 40.0 
288 Vises 6 15.8 39.5 40.0 
130 Prun .. 10 16.2 39.1 41.4 
173 Men'. shoes, chooclste elk 6 15.2 36,7 41.4 
295 Copper wire 10 16.6 39.0 42.6 
152 'Tea 9 16.9 38.8 43.6 
276 Steel billets 10 16.7 38.1 43.8 
258 Locks 6 17.3 39.3 44.0 
249 Petroleum, refined 5 18.8 42.6 44.1 
261 Pig iron, foundry no. 2, northern 10 16.7 37.8 44.2 
128 'Appl .. 8 17.6 39.7 44.3 
238 Bltuminous coal, Pocahontas 7 17.4 39.1 44.5 
324 Shingl .. 6 16.5 37.0 44.6 
49 ·Onions 10 17.0 37.4 45.5 

260 Pig iron, Bessemer 10 17.3 38.0 45.5 
267 Bar iron, Pitts. 10 17.8 39.1 45.5 
129 -Currants 9 18.4 39.9 46.1 
400 Quinine 6 19.8 42.5 46.6 

22 'Beans 10 18.3 38.4 47.7 
293 Copper, ingot 10 18.6 38.8 47.9 
294 Copper, sheet 9 1R.7 38.7 48.3 
301 Zino 7 17.6 36.1 48.8 
274 Shovels 5 18.6 38.0 48.9 
115 Mackerel 9 20.6 41.9 49.2 
181 Drillings, Pepperell 9 18.9 38.3 49.3 
251 Butts 6 18.5 37.5 49.3 
141 Mol ..... 5 22.8 45.8 49.8 
263 Pig iron, founw, no. 2, southern 10 19.2 38.5 49.9 
198 Sheetiuge, 4-4 are Shoals 8 20.3 40.4 50.2 
179 Calico 8 19.9 39.6 50.3 
436 Leather, calf 10 20.1 39.7 50.6 
44 -Hops 6 22.5 44.3 50.8 
5 ·Rye 7 19.3 37.9 50.9 

266 Bar ironl, Phila. 10 20.1 39.2 51.3 
302 Zino, sla 9 20.1 39.2 51.3 

2 'Corn 9 20.4 39.7 51.5 
269 Nails, wire 8 20.0 38.7 51.7 
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TABLE 33 (Cont) 

(1) (2) (3) (4) (5) (6) 
Ref. Commodity No. of Duration Duration Duration 
No. cycles of rise, of cycle, of rise as 

average av~e percent-
(mos.) (mos. age of 

duration 
of cycle 

327 Brick 8 20.0 38.5 51.9 
119 ·Flour, wheat 7 21.7 41.6 52.2 
220 Worsted lbsarnB, 2-32'8 10 19.9 38.1 52.2 
195 Print cia 9 20.9 39.9 52.4 
193 Muslinj Wamsutta 9 20.8 39.6 52.5 
393 Alcoho , fain 7 20.6 39.1 52.7 
438 Leather, arness oak 8 19.1 36.2 52.8 
109 Coffee 10 19.9 37.6 52.9 
53 Rice 8 21.0 39.6 53.0 
37 'Hay 7 21.7 40.9 53.1 

299 Silver 7 21.7 40.9 53.1 
161 ·Vinegar 8 20.9 39.2 53.3 
424 Sheeting, 10-4 W BmSutt18 7 20.6 38.6 53.4 
319 Poplat 8 21.0 39.0 53.8 

4 ·Oats 9 22.2 41.2 53.9 
16 Hogs, light 10 20.7 38.4 53.9 

202 Cotton yarns, cones 10/1 9 21.6 39.9 54.1 
441. Leat.her, sole oak. scoured backs 8 19.2 35.5 54.1 
192 Muslin, Rough Rider 10 20.0 36.8 54.3 

15 Hogs, heayy 10 21.2 38.8 54.6 
239 Coke 10 20.7 37.9 54.6 
451 Rubber 8 22.4 40.7 55.0 
344 Glass, windowt A 8 21.6 39.2 55.1 
443 Paper, newspnnt 7 ·21.3 38.6 55.2 

74 Pork, salt mess 10 21.1 38.1 55.4 
321 Spruce 8 22.1 39.9 55.4 
138 Lord 6 22.2 40.0 55.5 
308 Ma~le 5 20.4 36.6 55.7 
350 Roam 8 20.6 37.0 55.7 
248 Petroleum, refined for eTrt 5 21.4 38.2 56.0 
197 Sheetings, 4-4 Pepperell 10 22.5 40.0 56.3 
146 'Salt 7 21.7 38.4 56.5 
289 Wire, fence 9 22.3 39.4 56.6 
450 Rope 10 22.0 38.8 56.7 
25 Cotton 9 22.1 38.7 57.1 

196 Sheetings, 4-4 Indian Head 9 22.4 39.0 57.4 
291 Screws. wood 8 23.1 40.2 57.5 
203 Cotton yarns, cones 22/1 10 23.7 40.8 58.1 
247 Petroleum, crude 6 21.9 37.7 58.1 

51 ·Potatoes 10 22.8 39.1 58.3 
296 Lead, P~ 10 22.1 37.9 58.3 
90 ·Butter, airy 10 23.3 39.9 58.4 

158 Cottonseed oil 10 22.6 38.5 58.7 
75 Pork, rough sides 8 24.4 41.4 58.9 

352 Tar 8 25.0 42.4 59.0 
1 "Bnrle,y 10 22.1 37.3 59.2 

423 Sheotings, 10-4 Pepperell 10 23.0 38.8 59.3 
180 Denims 9 23.4 39.2 59.7 
300 Tin. . 10 23.3 38.9 ~9.9 

298 QuicC!ffver 8 20.2 33.6 .1 • 
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TABLE 33 (Cont.) 

(I) (2) (3) (4) (S) (6) 
Ref. Commodity No. of Duration Duration Duration 
No. cycles of rise, of cycle, of rise as 

(~ aver::) percent-
(mos. age of 

duration 
. of cycle 

69 Hams 10 23.9 39.7 60.2 
345 Glass, window, B 10 24.0 39.9 60.2 
89 ·Butter, N. Y. 10 24.0 39.8 60.3 
95 -Butter, St. Louis 10 24.0 39.8 60.3 

117 -Flour, rye 5 30.2 50.0 60.4 
59 Wool, medium 7 22.8 37.7 60.5 

210 Suiting, Middlesex 5 21.4 35.4 60.5 
149 .Sugar, raw 8 25.5 42.1 60.6 
448 Jute 10 23.4 38.6 60.6 
297 Lead, pipe 8 24.1 39.7 60.7 

76 Por\ short clear sides 8 25.0 41.1 60.8 
185 Ging ams, Amosk('.ag 10 25.0 41.0 61.0 
131 RAisins 5 26.2 42.8 61.2 
430 Tickings 9 23.3 38.1 61.2 
312 Oak, white quartered 7 23.9 38.9 61.< 
382 Tallow 10 23.5 38.3 6U 
113 Cod 8 26.8 43.5 61.1 
354 Lead, carbonate of 10 24.1 39.0 61.l 
440 Leather, sole oak, in sides 10 24.1 38.9 62.( 
397 Opium 9 24.4 39.2 62.J.. 
150 ·Sugar, granulated 8 26.6 42.7 62.3 
145 Pepper 6 26.3 42.0 62.6 
191 Muslin, Lonsdale 10 23.8 38.0 62.6 
64 Beef, fresh 10 24.4 38.9 62.7 
99 ·Cheese 10 24.9 39.3 63.4 
71 Mutton 10 25.1 39.5 63.5 
56 Wool, fine clot~ 7 24.0 37.7 63.7 

237 Bituminous coal, ew River 7 24.0 37.7 63.7 
68 Beef, salt 8 23.1 36.1 M.O 
17 Sheep, ewes 10 24.5 38.2 64.1 
34 'Flaxseed 6 25.2 39.3 64.1 

353 Turpentine 8 25.7 40.1 M.l 
120 -Flour, wheat 7 26.1 40.4 601.6 
42 Hid .. 10 24.9 38.3 65.0 

221 Worsted yarns. 2-40's 8 27.0 41.5 65.1 
186 Ginghams, Lancaster 8 25.3 38.8 65.2 

19 Sheep, wethers 10 24.8 38.0 65.3 
182 D~ ..... D 9 25.4 38.9 65.3 
216 Serge, ch 5 30.2 46.2 65.4 
396 Glycerine . 7 22.9 34.9 65.6 

14 Cattle, good to choice 10 25.7 38.9 66.1 
31 'EfiE 6 24.0 36.2 66.3 
47 M' 10 25.5 38.4 66..1 

313 Pine, white boards 5 28.4 42.4 67.0 
217 $eI'ge, storm 7 29.0 45.1 67.3 
348 Linseed oil 10 25.9 38.5 67.3 
226 Silk, raw, Kansai No.1 10 26.5 39.1 67.8 
139 Meal, corn

l 
fine white 9 27.4 40.3 68.0 

183. "!annel, co ored 7 26.1 38.1 68.5 
19n I .AUs1in, Fruit of the Loom 10 l6.3 38.2 68.8 

~A ~ 
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TABLE 33 (Cone) 

(1) (2) (3) (4) (5) (6) 
Ref. Commodity No. of Duration Duration Duration 
No. cycles of rise, of cycle, of rise as 

ave~ average percent-
(mos. (mos.) age of 

duration 
of cycle 

417 Carpets, Axminster 5 29.6 42.8 69.2 
228 Silk, raw, extra-ext.ra. 10 27.1 39.0 69.5 
184 Flannel, unbleached 8 26.9 38.5 69.9 
362 Alcohol, wood 8 27.4 38.6 71.0 
206 Flannels, white 7 27.0 37.7 71.6 
140 Meal, corn, yellow table 9 29.1 40.3 72.2 

13 Cattle, choice to prime 10 27.1 37.0 73.2 
444 Paper, wrapping 5 31.8 38.6 82.4 

It'fhe commodities marked with an asterisk have llrice movemt"nts which are irregular, in the eenee 
that they do Dot conform in any systematic fashion to the cyclical movements of general prices. 

lIt seems desirable to give, for the remainder of the 209oommodities included in this analysis. the number 
of recorded cyclCl'l, as defined in preparing the above table. The following list includes S9 commodities the 
prices of which pa88ed throueh ICIIS than five cycles, as defined. for the present purpoee. 

RJ~~o (2) (3) 'I) (2) (3) 
Commodity No. of cycles ReLNo. Commodity No. of cycles 

• Wh~, • 28' Trowels 0 
104 Bread, Cincinnati 0 306 Hemloc::k • 106 Bread, N, Y. 3 310 Oak, white plain 2 
111 Crackers. oyster 3 317 Pine. yellow 3 
112 Cracken. soda • 323 Shingles 3 

"' Herrin, • 335 Doo", 3 
148 Starch. com 1 338 Lime 3 
'66 Men's shoes. black caJf 2 ... Putty 3 

"" Men's shoes, vici kid 0 357 Acid. muriatic 3 
177 Women's shoes 3 360 ~d. sulphuric 2 , .. Cotton thread 2 363 um 3 
213 Underwear, ahirts and drawers , J77 Soda, bicarbonate of 3 
21. Underwear. union auits 0 38' Sulphur, hrimstone 3 
215 Broadcloth 3 ... Bedroom chairs , 
218 P0\l:lar cloth 3 406 Bedroom sets 2 
21. Sicdian cloth 3 f12 Kitchen chairs • 223 Linen shoe thread 0 414 Kitchen tahles 0 
232 ~~thraclte coal. broken 3 418 Carpets, Brussels 3 
233 nthradte coal, chestnut 3 41. Carpets, Wilton 3 
234 Anthracite coal, egg 2 f22 Pails 2 
235 Anthradte coal. stove 2 425 Nappiea 0 
2« MatC'hea 0 f2. Pitchers 3 
250 Augen 2 ." Tumblers 2 
252 Chisel. 2 428 Plates, white panite 0 
254 Files 2 ... Teacups and aaucen 0 
255 HammN'l 2 431 Tu" 

, 
271 Plane. 0 455 Starch, laundry 4 
272 SaWlil. croascut 0 45. Tobacco, plug , 
273 Saws. hand 0 45' Tobacco, smoking 0 
280 Steel raUl • 

Reference should be made, in using this table, to the column 
showing the number of cycles upon which the percentages are 
based. The figures are, of course, most representative for those 
commodities which passed through all 10 cycles. The figures do 
not lose significance if bllBed upon less than 10 cycles, but their 
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usefulness for purposes of comparison is somewhat lessened: This 
is so because business cycles vary in length, in the relative duration 
of their constituent phases, and in other characteristics. 

To complete the information concerning individual commod
ties which Table 33 yields, there is shown in a footnote the number 
of cycles, as defined in the construction of this table, through which 
the prices of the 59 excluded commodities passed. 

The only remaining figures relating to price behavior during 
revival are those showing the average percentages of rise. These 
are given in column (9) of Table XII (as percentages of the low 
values) and in column (19) (as percentages of the ensuing high 
values). With minor exceptions the ranking of commodities on 
the basis of this measure would be the same as the ranking on the 
basis of cyclical variability, which is shown in Table XIV. This 
ranking need not be repeated. 

4. BEHAVIOR OF COMMODITY PRICES DURING RECESSION 

In following the behavior of commodity pricllS during re
cession, interest will attach not only to the actual values of the 
individual measures, but to such differences as may be observed 
between the behavior of individual commodities at the time of re
cession and the behavior of these commodities during revival. 

a. Degree of Confrrrmity to General Price M ouements during 
Recession. The exceptions to the general movements of price reces
sion may first be noted. Two of the fifteen selected commodities 
were constant in price during general price recessions. These were 
anthracite coal (constant during 4 out of 10 recessions) and -steel 
rails (const8J.lt during 5 of the 10 recessions). Only one of these 
fifteen commodities, petroleum, was marked by sagging prices 
during a period when a turn downward from a high point was 
being recorded for prices in general. Four registered rising prices 
during recessions. Petroleum, leather and rubber each rose during 
one period of general recession, and anthracite coal rose during 
three periods of recession. 

Table XII in the Appendix gives information of this type for 
all the commodities studied. The various individual entries relat
ing to behavior at recession are summarized in the following table. 
The data available relate to 209 commodities during 10 periods of 
recession. The 2090 observations are divided as follows: 
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TABLE 34 

BEHAVIOR or ALL CoMMODITIES DURING PBIcm RlDCESBION8 

(1) (2) (3) 
Nature of entry No. of entries Percentage of total 

Specific date (for beginning of recession) 1629 77.9 
Constant 241 11.5 
Sagging 95 4. 6 
Rising 125 6.0 

Total 2090 100.0 

These figures correspond rather strikingly to those entered in 
Table 25, relating to behavior during revival. On the average, 
almost 80 per cent of all wholesale commodity prices have been 
affected by general price recessions, and in about half of the re
majnjng cases prices have been constant. The small differences be
tween the number entered as sagging and the number entered as 
rising in Tables 25 and 34 are natural. After depression a rather 
larger fraction would be expected to continue to sag, and after 
revival one would expect a somewhat larger percentage to continue 
to rise, than in the reverse situations. 

b. Sequence of Change in Com11Wdity Prices during Recession.' 
Thll average order in which the prices of fifteen selected commod
ities have changed during general price recessions is shown below. 

TABLE 35 

8EQWNClII 07 RECE88l0N IN SELBCTBD WBOLBSALB PmCB SEBDCS, 
WITH MBAsUBEB 07 lHCONB18I'BNCY 

Ranking of Fifteen Commoditi .. according to the Timing of Prioe Recession, 1890-1925 

(The ficures In coIumD (4) mea.sure devia.tlona. In montba,. from the date wben the JeDeraI inds of 
wboleeale pric:ea reached ita highest point. prec::ediDIr R<:eMion. The sign (-) Indicates a price ~lou 
Feudifl, that in seneraJ prioe:II; the alan (+) indicatell a price n:c:e.aion louiN, _lUg the rec:e8on in __ l 

(1) (2) (3) (4) (5) 
Ref. Commodity No. of price Avengedevi. Measure of 
No. recessions ation from inCOll8istency 

reference date 
(in months) 

451 Rubber 9 ~.4 9.9 
293 Copper, ingot 10 -3.7 5.4 
259 Pig ll'On 10 -2.2 4.8 
276 Steel billeto 10 -2.0 2.9 

13 Cattle 10 -1.5 5.5 
441 Leether 9 -1.5 6.8 
239 Coke 10 - .5 7.6 
195 Print cloths 10 + .9 7.0 
64 Beef 10 +1.2 6.0 

236 Bituminous coal 10 +2.2 5.0 
25 Cotton 10 +3.3 5.8 

202 Cotton ).'81'D8 10 +3.7 6.2 
280 Steel rails 5 +5.5 5.7 
233 Anthracite coal 3 +6.3 7.4 
247 Petroleum 8 +6.9 8.4 
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In the computation of the averages given in column (4) and the 
measures in column (5), the entries for period 16 have been omitted, 
though the number of recessions entered in column (3) includes all 
the price recessions between 1890 and 1925. Period 16 has been 
omitted in computing the average date of recession and the measures 
of inconsistency because of the abnormal conditions created by 
war-time expansion and price regulation. It is believed that a more 
representative figure has been secured by this omission. 

Following are the corresponding measures for seven general 
economic series. Results based upon all periods are given, in ad
dition to those in which the entries for period 16 have been omitted. 
The latter should be employed in making comparisons with the 
measures relating to commodity prices. 

TABLE 36 
SEQUENCE 01' RECl!'.S8ION IN SEVEN EcoNOMIC SEBIES, WlTB ME.A8URES 

OF INCONSISTENCY 

(1) (2) (3) (4) (5) 
Seri .. Average deviations Measures of 

from reference date inconsistency 
(in months) 

All perloW: All periods All periods All periods 
except no. except no. 

16 16 

Index of industrial stock prices (Dow· 
7.3 Jones)l -9.5 -8.1 6.4 

Index of general busin .... conditions 
. (A. T. &T.) -1.8 -1.9 2.6 2.7 

Interest rate on call10ans - .8 -1.0 5.5 5.8 
~ iron production - .5 - .5 4.8 5.1 
In ex of wholesale pri... (0. S. B. 0 

L. S.) 0 0 0 0 
Discount rate on 60-90 day commercial 

+4.1 5.0 P,:!,: +4.4 4.8 
Yiel on fifteen railroad bonds +5.0 +5.5 7.7 8.0 

lCorrespond1lll meaaurea for Macaulay s indu: or nulroad stock prices, in the order m which the 
above items appear. are -8 .8. -7 ,2, 6.7 and 5,0. It 18 worthy of Dote that botb meaa\lre8 of inconsia
U!l1cy are Jo~ than for industrial stock prices. 

It is a significant fact that with one exception the measures of 
inconsistency relating to the dates of recession in these general 
series are lower than the corresponding measures relating to dates 
of revival. During periods of recession these general series, with 
the single exception of the stock price index, move with greater 
consistency (i. e. there is less variation in the observed sequence 
from cycle to cycle) than at the phases of revival. . 

Similar changes are observable in the relations 4etween the 
price series listed in Tables 26 and 35. There are some notable dif-
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ferences between the degrees of lead and lag observable in the prices 
of individual commodities during revival and recession, aIld theN 
are a few radical shifts in time relationships. None of the four com
modities that lead during revival lags during recession, but three 
important commodities that lag on revival undergo a price reces
sion before the general index. These are pig iron, which lags by 
5.1 months on revival and leads by 2.2 months during recession; 
steel billets, that lag by 3.6 months on revival and lead by 2.0 months 
on recession; and coke, that lags by . 8 of a month on revival and 
leads by .5 of a month on recession. It is worthy of note that pig 
iron production, which on revival leads pig iron prices by 9.3 months, 
lags behind pig iron prices during recession by 1. 7 months. Iron and 
steel prices appear to pick up tardily on revival, but feel the influence 
of impending recession before the general price structure is affected. 

For 8 of the 15 commodities listed above the measures of in
consistency are smaller for the recession phase than for the phase of 
revival. The inconsistency measure for steel billets is the smalleSt 
in the group, having a value of 2.9. This is materially below the 
value of 6.4, recorded for the same commodity during revivals. 

The average time of recession for each of the commodities in
cluded in the general study is given in Appendix Table XVII .. Of 
the total number of commodities (209) 74 have, on the average, 
preceded the general index during periods of price recession. These 
constitute 35.4 per cent of the total. This figure is somewhat 
greater than the corresponding entry for periods of revival, which 
was 26.8 per cent. In both cases the bulk of the commodities lag 
behind the general index, but the proportion thus lagging varies 
from about three-quarters during revival to about two-thirds during 
recession. 

The extreme entries in this table range from -16.4, for wheat 
(one of the exceptional commodities) to +14.0, for trowels and 
manila wrapping paper. Ruling out five somewhat abnormal cases, 
the remaining 204 entries fall between -7 and +14, a range of 21 
months. 

As in studying the sequence of turns during revival, it seems 
desirable to concentrate attention on those commodities which have 
been most consistent in their cyclical movements. In Table 28 
there were shown figures relating to the dates of revival of the 66 
most consistent commodities. It will be of interest to compare the 
behavior of these commodities during recession with their behavior 
during revival. 



(I) 
Ref. 
No. 

451 
42 
59 

433 
56 
15 

295 
267 

17 
16 

293 
302 
138 
173 
327 
259 
261 
263 
276 
220 
382 
221 
226 

13 
441 
317 
294 
260 
297 
158 
239 
296 
266 
228 
300 
438 
455 
195 
440 

64 
71 
68 

179 
198 
289 
362 
210 

~ 
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TABLE 37 

SEQUENCE OJ' RECESSION IN THE PRICES OJ' A. SELECTED GROUP OJ' 
CoMMODITIES, WITH MEABURES 01' INcoN5l5TENCT 

(This groUp includes the 66 commodities which were most consistent in their 
price movements during revival ) 

(2) (3) (4) (5) 
Commodity No. of Average de- Measure of 

pri~e viation from inconSis-
recesslOns reference date tency 

(in months) 

Rubber 9 -{j.4 9.9 
Hides 10 -S.7 3.1 
Wool, medium 8 -S.6 10.0 
Cottonseed meal 9 -4.9 7.1 
Wool, fine clothing 8 -4.6 9.9 
Hogs, heavy 10 -4.2 4.1 
CoP~J wire 10 -4.2 5.4 
Bar 1I'OD, Pitts. 10 -4.0 7.7 
Sheep, ewes 10 --3.9 3.3 
Hogs,light 10 --3.8 3.8 
Copper, ingot 10 --3.7 5.4 
Zinc slab 9 --3.7 6.2 
Lard 8 --3.3 6.1 
Men's shoes, chocolate elk. 7 -2.4 4.5 
Brick 9 -2.4 9.5 
Pig iron, basic 10 -2.2 4.8 
Pig iron, foundry no. 2, northern 10 -2.2 4.1 
Pig iron, foundry no. 2, southern 10 -2.0 4.5 
Steel billet.. 10 -2.0 2.9 
Worsted yarns, 2-32'8 10 -1.9 6.7 
Tallow 10 -1.8 5.3 
Worsted yarns, 2-40's 9 -1.6 4.1 
Silk, raw Ka.nsa.i No.1 10 -1.6 5.4 
Cattle, ~oice to prime 10 -1.5 5.5 
Leather. sole oak, scoured-backs 9 -1.5 6.8 
Pine, yellow sidipg 5 -1.4 3.2 
Copper, sheet . 9 -1.2 5.7 
Pig lI'OD, Bessemer 10 -1.1 3.7 
Lead pipe 8 -1.0 5.1 
Cottoneced oil 10 - .6 4.6 
Coke 10 - .5 7.6 
Lead, pig 10 -.4 6.4 
Bar iron, Phil&. 10 - .3 4.2 
Silk, raw, extra-extra 10 - .1 5.6 
Tin . 10 + .4 7.4 , Co'll 
Leat er

l 
harness onk 9 + .6 7.5 

Starch, aundry 7 + .7 4.9 
Print cloths 10 + .9 7.0 
Leather, sole oak, 10 + .9 6.1 
Beef, fresh 10 +1.2 6.0 
Mutton 10 +1.8 8.8 
Beef, salt 9 +1.9 7.3 
Calico 9 +2.0 3.0 
Sheetings, 44 Ware Shoals 10 +2.1 7.4 
Wire. fence 9 +2.2 5.0 
Alcohol, wood 9 +2.5 7.0 
Suiting, Middlesex 7 +3.0 4.8 

.. 
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TABLE 37 (Cont.) 

(1) (2) (3) (4) (5) 
Ref. Commodity No. of Average de- Measure of 
No. pri~ viation from inconsis-

recesmons reference date tency 
(in months) 

400 Quinine 8 +3.1 9.5 
25 Cotton 10 +3.3 5.8 

217 Storm serge 8 +3.7 6.9 
423 Sheetings, 10-4 Pepperell 10 +3.8 6.2 
288 Vises 8 +3.9 7.3 
269 Na~ wire 9 +4.2 5.8 
306 He ock 6 +4.2 3.8 

47 Milk 10 +5.7 7.6 
181 DrilIingst.!:!J.ireU 10 +5.9 5.5 
191 Muslin ale 10 +6.0 6.1 
206 Flannels, white 8 +6.0 2.1 
248 Petroleum, refined for eTrt 7 +6.1 5.3 
197 Sh .. tings, 4-4 Pepperell 10 +6.3 7.0 
180 Denims 10 +6.7 5.9 
247 Petroleum, crude 8 +6.9 8.4 
291 Screws, wood 10 +6.9 1.1 
417 Carpets, Axminster 7 +7.0 3.6 
193 Muslin Wamsutta 9 +7.4 4.4 
184 FI,nnei. unhleached 9 +11.0 8.7 

On revival, it was noted, 23 of the 66, or apout 35 per cent, 
preceded the general price index. At the recession stage 34 of the 
66, or almost 52 per cent of the total, precede the general index. 
There is a fairly marked shift here. There are, in addition, a con
siderable number of changes in relative position. For the commod
ities in this group the correlation between the averages relating to 
time of revival and the averages relating to time of recession is 
measured by a coefficient of +.67. There is a tendency, it is ap
parent, for the sequence which prevails during revival to prevail 
also during recession, but the relationship is very far from being a 
perfect one. Further reference is made to this point in a later section. 

A survey of the general tables shows that the commodities 
which were most consistent during revival were not, in all cases, the 
most consistent during recession. Table 37 does not, accordingly, 
include the 66 commodities which were most consistent during re
cession. These appear in the following table. In preparing this 
table there have been excluded all exceptional commodities, all 
those commodities which did not reflect at least 8 of the 10 general 
price recessions, and all those for which the measure of inconsis
tency was greater than 7.2. This leaves us with a compact group 
of commodities which have been fairly consistent during reces
sions in general business. 



(I) 
Ref. 
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TABLE 38 

SEQUBNCB o. REcBssJ:ON IN TIlB PmcES OP A 8m.BcTBn GROUP OP 
eoMMODnu:s, WITB MEAa1JBlll8 OF INooN8lSTlJNCT 

(This table is restricted to the 66 commodities which were mORt consigtent in 
their price movement.s during rcce...,uon.) 

(2) (3) 
No. of 

(4) (5) 
Measure of 

No. 
Commodity 

pri~ 
Average de-
viation from inconsis-

recesslons reference date tency 
(in months) 

42 Hides 10 -5.1 3.1 
19 Sheep, wethers 10 -4.9 4.9 

433 Cottonseed meal 9 -4.9 1.1 
15 Hogs, heavy 10 -4.2 4.1 

295 Copper, wire 10 -4.2 5.4 
17 Sheep, ewes 10 -3.9 3.3 
16 Hogs, light 10 -3.8 3.8 

293 Copper, ingot 10 -3.7 5.4 
302 ~sIab 9 -3.7 6.2 
138 8 -3.3 6.1 
259 Pig iron, basic 10 -2.2 4.8 
261 Pig iron, foundry no. 2, northern 10 -2.2 4.1 
263 Pig iroil! foundry no. 2, southern 10 -2.0 4.5 
276 Steel b' eta 10 -2.0 2.9 
220 Worsted yams, 2-32'. 10 -1.9 6.7 
382 Tallow 10 -1.8 5.3 
221 Worsted yarns, 2-40'8 9 -1.6 4.1 
226 Silk, raw .K&nsai No. I 10 -1.6 5.4 

13 Cattle, cl.oice to prime 10 -1.5 5.5 
441 Leather, oole oak, scoured backs 9 -1.5 6.8 
294 Copper •• heet 9 -1.2 5.7 
260 Pig Il"On. Bessemer 10 -1.1 3.1 
297 Lead pipe 8 -1.0 5.1 

14 Cattle, good to choice 10 - .1 6.2 
158 Cottonseed oil 10 - .6 4.6 
296 Lead, . 10 - .4 6.4 B . PI!! 266 Sf Il"On 10 - .3 4.2 
228 Silk. raw, extra-extra 10 - .1 5.6 
450 Rope 10 + .3 3.7 
195 Print clotho 10 + .9 7.0 
440 Leather 10 + .9 6.1 
353 Turpentine 9 +1.0 5.6 
69 Hs.mo 10 +1.1 6.5 
64 Beef, fresh 10 +1.2 6.0 

179 Calico 9 +2.0 3.0 
236 Bituminous coal, Kanawha 10 +2.2 5.0 
289 W~ence 9 +2.2 5.0 
298 Quic ...... 9 +2.4 5.0 
362 Alcohol, wood 9 +2.5 7.0 
238 Bituminous coal, Pocahontas 8 +3.0 5.4 

25 Cotton 10 +3.3 5.8 
202 Cotton yarns, cones 10/1 10 +3.7 6.2 
217 Storm_ 8 +3.7 6.9 
423 Sheetings. 10-4 Pepperell R 10 +3.8 6.2 
203 Cotton yams, cones 22/1 10 +4.2 ·6.9 
269 Nails, wire 9 +4.2 5.8 
182 Drillingo, M .... D. 10 +4.8 5.9 
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TABLE 38 (Cont.) 

(1) (2) (3) (4) (5) 
Ref. Commodity No. of Average de- Measure of 
No. pri~ viation from inconsis-

receBSlons reference date tenoy 
(in months) 

192 Muslin, Rough Rider 10 +4.8 6.2 
319 Poplar 9 +5.2 7.0 
430 Ticlrings 10 +5.3 6.6 
190 Muslin, Fruit of the Loom 10 +5.7 6.6 
181 Drillings Pepperell 10 +5.9 5.5 
191 Muslin

els 
t;;nedale 10 +6.0 6.1 

206 Flann ,white 8 +6.0 2.1 
197 Shootings, 4-4 Pepperell 10 +6.3 7.0 
180 Denims 10 +6.7 5.9 
237 Bituminous coal, New River 8 +6.7 6.5 
291 Screws, wood 10 +6.9 7.1 
396 Glycenne 8 +7.0 4.7 
193 Muslin, Wamsutte 9 +7.4 4.4 
321 

SC
'll

" 
9 +7.8 4.7 

424 S eeting, 10-4 Wamsutta 8 +8.0 5.0 
183 Flannellri°lored 8 +S.7 7.0 
313 Pine, w . te boards 8 +9.1 5.5 
196 Sheetinga, 4-4 India.n Head 10 +9.2 6.2 
312 Oak 9 +13.0 6.7 

Of the commodities in the list of 66 which are most consistent 
during revival, 43 are among the 66 which are most consistent dur
ing recession. The degree of consistency is on the whole higher 
during recession, since the group representing this phase of the 
cycle all have measures of inconsistency less than 7.2 in value. (For 
the group shown in Table 28 the upper limit of the measure of in
consistency was 8.0.) Twenty eight of the 66 commodities (42.4 
per cent of the total) moved before the general price index, on the 
average, while 38 lagged behind. 

When the measures relating to average time of recession for 
the 66 series most consistent during recession are correlated with 
corresponding revival measures for the same articles, a coefficient of 
+ . 74 is secured. 

A group of commodities still more compact in respect to their 
movements during recession is obtained by a further narrowing of 
the basis of selection. If we exclude all the exceptional commod
ities, all those which did not reflect all 10 recessions, and all those 
for which the measure of inconsistency was greater than 5.5, we 
have the commodities in the following list. 
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TABLE 39 
8BQUBNCE OJ' RECBS8ION IN TBB Pm:CEB OJ' A SBLBC'TBD GROUP 01' 

CoMMODITIES, WITll MSAB'O'B.1!18 01" INcoN8lST&NCY 

(This table is restricted to the 20 commoditiee which were most consistent in 
their price movements during recession.) 

(1) (2) (3) (4) 
Ref. Commodity Average de";'" Measure of in-
No. tionfrom consistency 

reference dote 
(in months) 

42 Hid .. --5.7 3.1 
19 Sheep -4.9 4.9 
IS Hogs -4.2 4.1 

295 Copper, wire -4.2 5.4 
17 Sheep -3.9 3.3 
16 Hogs -3.8 3.8 

293 Copper. ingot -3.7 5.4 
259 Pig ll'OD, basic -2.2 4.8 
261 Pig iron, foundry no. 2. northern -2.2 4.1 
263 Pig iroiilfoundry no. 2. eouthern -2.0 4.5 
276 Steel b' Is -2.0 2.9 
382 Tallow -1.8 5.3 
226 Silk, raw -1.6 5.4 

13 Cattle -1.5 5.5 
260 Pig iron, Bessemer -1.1 3.7 
158 Cottoneeed oil - .6 4.6 
266 Bar iron - .3 4.2 
450 Uope + .3 3.7 
236 Bituminous coal +2.2 5.0 
181 Drillin~, Pepperell +5.9 5.5 - --- -

It is a rather peculiar feature of this list that only 3 of the 20 
series (relating to 15 commodities) which are most consistent on re
cession lag behind the general price index. This reverses the sit
uation depicted in Table 29 relating to revival. Thirteen of the 
20 series most consistent on revival lagged behind the general index. 
The explanation of this may be found in the behavior of members 
of the metals group, with their tendency to lag on revival and lead 
on recession. The exceptional consistency of this group makes 
them dominate the two lists. The fact that the most consistent 
commodities lead on recession and not on revival suggests that the 
price conditions preceding recession are somewhat the same, from 
recession to recession, but that there is much less consistency in 
the conditions preceding revival. This requires much additional 
proof, however. 

Eleven of the 20 series which are most consistent on revival 
are among the 20 which are most consistent on recession. These 11 
(which include hides, hogs, tallow, cottonseed oil, copper wire, 4 
pig iron quotations, steel billets and bar iron) constitute, therefore, 
the most generally consistent group among the commodities studied. 
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In summary, there is presented a list of those commodities 
which are particularly subject to cyclical fluctuations, ranked ac
cording to the consistency in the timing of their movements during 
recession. The list includes 84 commodities which passed through 
9 cycles or more during the period from 1890 to 1925. The com
modities classed as exceptional have been excluded. 

TABLE 40 
CYCLES IN CoHHODlTY PRICES, A.T WBOLESALIJ 

R.\NKlNG OF EIGHTY FOUR PRICE SERIES ACCORDING TO TK5 CoNSISTENCY O. TJDIB 

(1) 
~f. 
No. 

276 
179 
42 
17 

4S0 
260 
16 
IS 

261 
221 
266 
193 
263 
158 
321 
259 
19 

289 
236 
298 
382 
226 
295 
293 

13 
181 
353 
228 
294 
269 

25 
180 
182 
64 

MOVEJD:N'l'S DURING BUBINJl8B RECESSION8 

(The commodities for which the measures in columna (4) and (S) are lowest are 
those which were most consistent in relation to the movements of the general 
price index during recession.) 

(2) (3) (4) (S) 
Commodity No. of Measure of incon- Measure of ineDD-

cycles sistency in timing sistency in timing 
of recession of recession 
(based on all (based on all 

entries but those 
for the 16th 

entries) 

period) 

Steel billets 10 2.9 4.S 
Calico 9 3.0 3.6 
Hid .. 10 3.1 3.2 
Sheep, ewes 10 3.3 3.2 
Rope 10 3.7 3.5 
Pig iron, BlBemer 10 3.7 5.2 
Hogs, light 10 3.8 3.8 
Hogs, heavy 10 4.1 4.0 
Pig ~ foundry no. 2, nnrthern 10 4.1 S.3 
Wors ya.rns, 2-40'8 9 4.1 4.0 
Bar ironvrhila. 10 4.2 4.1 
Muslin, amsutta 9 4.4 5.0 
Pig iron, foun~ no. 2, southem 10 4.S 5.2 
Cottonseed oil 10 4.6 4.8 
~ruce 9 4.7 4.7 
Pig iron, basic 10 4.8 S.8 
Sheep I wethers 10 4.9 4.7 
Wire enoe 9 5.0 6.3 
Bituminous coal, Kanawha 9* 5.0 7.0 
¥uicksilver 9 5.0 4.8 

allow 10 5.3 5.1 
Silk, raw, Kansai No.1 10 S.4 5.2 
Copper, wire 10 5.4 6.4 
Copper, ~ot 10 S.4 6.7 
Cattle, chOIce to prime 10 5.5 6.8 
Drillings) Pepperell 9i 5.5 6.2 
'l'urperitine 9 5.6 5.6 
Silk, raw, extra-extra 10 5.6 5.4 
C~er, .sheet 9 5.7 7.3 
N ,wu-e 9 5.8 7.2 
Cotton 9* 5.8 5.6 
Denims 9t 5.9 6.6 
Drillings, M .... D 9* 5.9 6.0 
Beef, fresh 10 6.0 5.8 
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TABLE 40 (Cont.) 

(1) (2) (3) (4) (5) 
Ref. Commodity' No. of Measure of meon . Measure of incon-
No. cyel ... sistency in timing sistency in timin 

of recession of recession 
g 

(based on a.ll 
entries but those 

(b .... d on a.ll 
entries) 

for the 16th 
period) 

191 Muslin, LollBdale 10 6.1 5.8 
440 Leather, sole oak 10 6.1 8.1 
192 Muslin, Rough Rider 10 6.2 5.9 
196 Sheetings, 4-4 Indian Rend 9i 6.2 6.7 

14 Cattle, good to choice 10 6.2 6.2 
202 Cotton yaros, carded, cones 10/1 91 6.2 6.2 
423 Sheetings, 10-4 Pepperell 10 6.2 5.9 
302 ~~b 9 6.2 12.5 
296 H ,Pig 10 6.4 7.5 
69 ams 10 6.5 6.8 

190 Muslin, Fruit of the Loom 10 6.6 6.3 
430 Tickings 91 6.6 6.5 
220 Worsted yarns, 2-32'8 10 6.7 6.4 
441 Leather, sole oak, scoured backs 9 6.8 6.8 
203 Cotton yarns, carded, cones 22/1 10 6.9 6.9 
319 Poplar 9 7.0 6.6 
197 Sheetings, 4-4 Pepperell 10 7.0 7.4 
362 Alcohol, wood 9 7.0 7.2 
195 Print cloths 9t 7.0 6.9 
433 CottollBeed meal 9 7.1 7.1 
291 Screws, wood 9 7.1 8.5 
68 Beef, salt 9 7.3 7.3 

186 Ginghams, Lancaster 9 7.3 7.0 
198 Sheetings, 4-4 Ware Shoals 9 7.4 7.1 
300 Tin, pig 10 7.4 7.1 
354 Lead, ca.rbonate of 10 7.5 7.1 
115 Mackerel 9 7.5 7.1 
438 Leather, harness oak 9 7.5 7.1 
239 Coke 10 7.6 8.2 
47 Milk 10 7.6 7.3 

267 Bar iron, Pittsburgh 10 7.7 7.9 
185 Ginghams, Amoskeag 10 7.7 7.3 
448 Jute 10 8.1 7.7 
348 Linseed oil 10 8.1 7.7 
139 Meal, corn, fine white 9 8.5 8.6 
140 Meal, corn, yellow table 9 8.6 6.1 

71 Mutton 10 8.8 8.6 
74 Pork/, cured, salt mess 10 8.8 8.4 

43~ Leat err calf 10 8.9 10.3 
76 Pork, cured, short clear sides 9 8.9 8.6 

350 Rosin 9 9.3 8.7 
327 Brick 9 9.5 9.5 

75 Pork, cured, rough sides 9 9.5 9.2 
451 Rubher 9 9.9 9.6 
130 Pru ... 10 10.8 10.6 
53 Rice 9 11.2 10.6 

345 GI8&'5, window, B 10 11.4 10.9 
109 Coffee 10 11.4 11.8 
344 GI88B, window, A 9 12.1 11.5 
397 Opium 9 12.2 11.7 
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In the computation of the measures of inconsistency given in 
column (4) of the above table, entries relating to the 16th period (cen
tering at September, 1918) have been omitted, because of the in
fluence of price regulation and war-time disturbances upon these 
entries. It is these measures which have been given in earlier tables. 
A second set of measures, in the computation of which all entries 
relating to recession have been employed, is given in column (5). 
These are comparable in all respects to the measures describing con
sistency of revival, which were given in Table 30. The ranking of 
commodities in Table 40 is based upon the entries in column (4), which 
are' probably more representative than are those in the fifth column. 

The measures of inconsistency in column (4) range from 2.9 for 
steel billets to 12.2 for opium, the mean value of the measures 
being 6.6. The measures in column (5) vary from 3.2 for sheep to 
12.5 for zinc slab, with a mean value of 6.8. The limits and the 
averages are all lower than the corresponding measures in Table 30, 
relating to revival. This rough comparison indicates that price 
movements during recession are more consistent, from cycle to 
cycle, than are the movements of prices during revival. This 
hyPothesis is tested more rigorously at a later point. 

c. Duration of Periods of Falling Price8. The range of varia
tion in respect to duration of periods of price recession is somewhat 
smaller than was the case with rising prices. When the fifteen rep
resentative commodities are ranked according to the duration of 
decline, we have the following arrangement. 

TABLE 41 
CYCLES IN CoMMODITY PmCIIB. AT WBOLBS.ALlD 

Ranking of Fifteen Commodities according to the Average Duration of the Period of 
Price Decline. 

13 
64 

441 
25 

247 
239 
202 
280 
195 
451 
293 
233 
276 
259 
236 

Cattle 
Beef 
Leather 
Cotton 
Petroleum 
Coke 
Cotton yarns 
Steel rails 
Print clothe 
Rubber 
Copper, ingot 
Anthracite coal 
Steel billets 
Pig iron 
Bituminous coal 

9.9 
14.5 
15.7 
16.5 
16.7 
17.2 
18.3 
18.6 
19.0 
20.0 
20.2 
21.0 
21.4 
23.0 
25.2 
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Corresponding measures for the six general economic series are 
given in Table 21. These vary from 12 _ 3 months, for pig iron 
production, to 22.0 months, for the yield on railroad bonds. The 
ranking is, of course, just the reverse of that in Table 32, showing 
the average duration of rise. With the exception of the bond yield 
series the period of decline is much shorter than the period of rise. 

In Table XVIII, in the Appendix, are given measures showing 
the average duration of periods of falling prices, for all the com
modities studied. As in Table XVI, relating to periods of rise, the 
main entries are based upon all the periods of fall, whether extend
ing over one or several general business cycles. Where the main 
entries are affected by periods of falling prices extending over more 
than one "normal" cycle, second averages are given in parentheses. 
These are based only upon such periods of fall as continued through 
but one phase of recession (and depression). 

The duration of the average period of decline varies consider
ably, even though we restrict the study to commodities which re
flected all the cycles in general business during the period under 
review. The smallest measure in this restricted group is that for 
cattle prices, for which the average period of decline lasted but 9.9 
months. The longest average period of decline, 25.2 months, is 
found in the prices of bituminous coal. 

The percentage relation of the average period of fall to the 
average length of the cycle may be determined directly from the 
figures in Table 33, for the commodities passing through 5 or more 
distinct cycles. 

A final aspect of price behavior during recession is described by 
the figures showing the average percentages of decline. These 
appear in column (20) of Appendix Table XII. A ranking of com
modities according to the magnitude of these percentages would be 
much the same as the ranking based upon the indexes of cyclical 
variability, shown in Table XIV. 

5. RELATIONS AMONG MEASURES OF CYCLICAL 

PRICE MOVEMENTS 

In the last section of this chapter the general relations among 
commodity price characteristics are discussed. It seems fitting to 
introduce at this point, however, a brief account of the relation
ships among the various measures of cyclical price movements. 
Correlation coefficients describing certain of these relations are 
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given in the following table. The measures correlated are averages 
computed for individual commodities from entries relating to all 
observed cycles. There have been excluded from these calculations 
those commodities which have been classed as exceptional, and all 
those the prices of which passed through less than five complete 
cycles between 1890 and 1925. The commodities used in securing 
the following results numbered 149.' 

TABLE 42 

CoRB.ELATION Co:mTICIENTS MEASURING THE RELA.TIONSHIPS AlfONO MEAS1JBBS 
0.. CYCLICAL PRICE MoVEMEN'l'B-

(1) (2) (3) (4) (5) (6) (7) (8) 
Meo.sures correlated Index Av.time Av.time Av. du- Av. du- Av. per- Av. per-

of ey- ofre- ofre- ration ration centage cen'ia'fi (The me:aanrea correlated are clical viva! cession of rise of fall of rise off 
named below and in the hea.dings varia-of columns (2) to (8).) 

bility 

Index of cyclical variability -.50 -.47 +.05 -.03 
Av. time of revival -.50 +.72 -.40 +.43 -.43 
Av. time of recession -.47 +.72 +.13 -.15 -.33 -.43 
A v. duration of rise +.05 -.40 +.13 -.76 +.19 
Avo duration of fall -.03 +.43 -.15 -.76 -.01 
Av. percentage of rise -.43 -.33 +.19 
A v. percentage of fall -.43 -.01 

"These coefficients are based on measures detlCribing the avera~ behavior or 149 commodities which 
passed through at least five complete cycles between 1890 and 1925. Twenty...a, "uce:ptional"oommodities 
have been omitted. 

a. Relations between M ea81LTflS of Cyclical Varialrility and Other 
Cyclical M ea81LTes. There is evidence of a fair degree of negative 
correlation between the amplitude of the cyclical movements in 
commodity prices and the average date of revival in prices after a 
period of depression. The coefficient has value of -.50. In in
terpreting this coefficient the signs employed in defining the dates 
of turn must be borne in mind. A negative sign is used when the 
date of turn precedes the date of turn in general prices, and a pos
itive sign is used when the commodity lags behind the general price 
index. Thus the negative coefficient of correlation means tilJl.t 
those commodities which rose first after depression were subject, in 
general, to wider cyclical fluctuations than were the commodities 
which lagged on revival. Since the prompt revival and the wide 

IThese commodities include all those listed in Appendix Table X except the 26 
which are there designated &9 exceptional~ and those the numbers of which foUow: 
Nos. 104,106,148,166, 174, 199, 213, 214, 223, 232, 233,234,235,244,250, 25i, 255, 
27~2~2~~~U~~I,~~~_~_~~~4~~~ 
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fluctuations are both evidence of sensitivity to cyclical changes, 
this relationship is a reasonable one. 

Approximately the same degree of correlation as was observed 
in the preceding case is found when the index of variability is cor-

, related with the average date of the high point preceding recession. 
The coefficient is -.47. In general, those commodities which 
started the downward movement early were the ones marked by the 
widest fluctuations. 

There appears to be no relation between the duration of the 
period of rise, or the duration of the period of fall, and the index of 
cyclical variability. The amplitude of the swings does not depend 
upon the duration of the period of rising or falling prices. 

As has been noted, the above coefficients have been computed 
from measures which describe the average behavior of individual 
commodities. Would the same relationships be found if the entries 
relating to the behavior of individual commodities in individual 
cycles were correlated? This has been, tested in respect to two of 
the relationships described above. The following results were 
secured. 

TABLE 43 

CoBBBLATlON CoEFI"ICIIlNTS MEASURING THE RELATIONS BETWEEN CYCLICAL 
V A.lUABILITr AND OTHER CYCLICAL PRICE CHARACTEIU8TlCS 

(Based on measures describing the behavior of individus.l commodities in individual 
cycles) 

(1) (2) (3) (4) 
Seri .. correlated with index of cyclical No. of Coefficient of r 

variability observations correlation ". r 

Tim. of revival 1110 -.29 10.1 
Tim.of ........ on 1110 -.31 10.8 

The measures which have been employed in deriving the above 
coefficients relate to the 149 commodity price series which entered 
into the computations upon which Table 42 is based. These coef
ficients correspond, therefore, to the entries in that table, differing 
onll'in that measures relating to individual cycles, and not averages, 
have been employed. 

The coefficient of -.50, secured from the averages, is reduced 
to -.29 when the individual entries for dates of low and variability 
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for individual cycles are correlated. The coefficient of -.47, re
lating to the averages of cyclical variability and dates of high, is 
reduced to -.31 when the individual entries are correlated. The 
evidence of a true relationship between the two pairs of variables is 
rather stronger, however, when the individual measures are used. 
The probable error of the coefficient is greatly reduced by the in
crease in the number of observations from 149 to 1110. As a result, 
the coefficients based upon the individual entries differ more sig
nificantly from zero than do the coefficients computed from the 
averages. 

The measure !. indicates the significance of the given value 
v. 

of r, as evidence of a true relationship. If this exceeds 2.58 it may 
be taken as definite proof that there is a real relationship between 
the series correlated.· 

b. Relations between the Time of Reuival and Other Cyclical 
Measures. The fact has already been noted that there is a consid
erable degree of similarity between the average sequence of price 
change during revival and the average sequence during recession. 
The coefficient of correlation, based upon 149 pairs of observations, 
is +.72. 

There is a negative correlation between the average date of 
revival and the average duration of rise. Bearing in mind the sig
nificance of the signs relating to the timing of revival, this means 
that the commodities which turned upward in price first during 
revival had, in general, the longest period of rise. The degree of 
correlation is not high (r = - .40). There is some positive correla
tion (r = + .43) between the average duration of fall and the average 
date of the low point preceding revival. The commodities which 
experienced the longest periods of price decline have, on the average, 
risen in price later than those having shorter average periods of 
decline. The same degree of relationship, but one which is negative 
in sign (r = - .43), is found between the time of revival and the per
centage of rise. The rise is, in general, somewhat greater for those 
commodities which start upward first. 

As in the preceding case, it is advisable to determine the degree 
of correlation between the entries relating to individual cycles, as 
well as the relation between the averages for all cycles. 

IIf the two variables were unrelated a coefficient of correlation which would cause 
the measure defined ahcve to exceed 2.58 would be oecured 1 .... than 1 time out of 100 
trials. 
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TABLE 44 

CoRRELA'I10H CoEFFICIENTS M&A8UlUNG THE Rm..a.TIOHS BETWEEN TBB Tum or 
REVIV AI. AND OTIIEB CYCLICAL Pmca CB.a.RA.Cl'BRlSTICB 

(Based on measures deecrihiDe; the behavior of individual commodities in 
mdividual cycles) 

(1) (2) (3) I 
Series COlTelated with time of revival in in- No. of Coefficient of 

dividual cycles observations correlation 
r 

Index of cyclical variability 1110 -.29 
Time of succeeding recession 1202 +.27 
Duration of sucoccding period of rise 1110 -.36 
Duration of preceding period of fall 1175 +.54 
Percentage me (rise expreseed as percentage of 

1110 ensuing high value) -.24 

(4) 
r 
a, 

10.1 
9.7 

12.8 
22.0 

8.2 

The above coefficients are all significant.' There is a definite 
positive correlation hetween the dates of revival and the dates of 
recession, though the coefficient is considerably lower than that based 
upon the average dates of revival and recession (+.27 as compared 
with +.72). In a given cycle the commodities which rise first in 
price during revival tend to reach their high point and decline in 
price at an early stage of the next period of recession. Although the 
correlation coefficient is not high it is equal to 9.7 times its standard 
error, and may be accepted as evidence of a true relationship. 
There is clear evidence, too, that those commodities which have 
risen first on revival have tended to undergo a longer period of rise, 
and to rise by somewhat greater relative amounts, than the com
modities which have lagged on revival. 

In correlating the measures of duration of decline and time of re
vival, each pair of observations has consisted of the period of decline, 
in months, and the date of the low point marking the culmination of 
that decline. There is a distinct positive correlation (r = +.54). 
This means that short falls are paired with early revivals, and long 
falls with late revivals, a result which is quite to be expected. 

The coefficient given above as measuring the relation between 
dates of revival and dates of recession in individual cycles was based 
upon entries for specific low dates and succeeding high dates. The 
coefficient (r= +.27, with a standard error of .027) indicates a 
tendency for commodities which rose early in revival to decline at a 

'Only those relationehips which appeared to be signifie&nt, in the lioht of the work 
with a_ have been tested by me&ll8 of the measuree for individwil cycles. 
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relatively early date in the succeeding period of recession. Is there 
a similar tendency for commodities which decline early in recession 
to start the upward movement early in the succeeding period of 
revival? Another pairing of individual entries, with the date of low 
following the date of high, is called for. The correlation between 
these items (based upon 1192 individual entries) is measured by a 
coefficient of + .40, with a standard error of .024. This coefficient, 
which is high in comparison with its standard error, indicates a 
definite positive relation between the date of recession and the date 
of the succeeding revival in a given cycle. It is worthy of note that 
this relationship is significantly closer than that between the date 
of revival and the date of the succeeding recession. The order of 
price recession in a given cycle exercises a stronger· influence upon 
the order of the succeeding revival than the order of revival exer
cises upon the order of the succeeding recession. There is evidence 
in both cases, however, of a significant relationship, and this is the 
fact to be stressed. Although each phase of a price cycle bears the 
imprint of novel factors, there are definite bonds which tie it to the 
phase that has preceded it. 

o c. Relatiom between tM Time of Recession and Other Cyclical 
Measures. Two of the measures in Table 42 defining the relation 
between the average date of recession and other cyclical movements 
have been commented upon above. The correlation between the 
date of recession and the average duration of rise is low (r = + . 13) 
and not significant. The chief point of interest lies in the fact that 
this relationship is distinctly less pronounced than the correspond
ing relation between the duration of fall and the date of revival 
(r= + .43). The length of time during which a commodity has 
fallen in price bears some relation to the date (considered relatively, 
of course) when its price turns upward. The connection between 
the average period of rise and the time of recession is a much more 
remote one. 

The relation between the average time of recession and the 
average duration of fall is also a slight one, but negative in char
acter. There is a slight tendency for an early recession in prices to 
involve a period of recession longer than the average. This relation
ship (measured by a coefficient of -.15) is much less marked, how
ever, than the corresponding relation between the average time of 
revival and the average duration of rise. An early up-turn in price 
has meant, in general, a period of rise longer than the average. 
(The correlation coefficient in this case has a value of -.40.) 
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The average time of recession is negatively correlated with 
both tbe average percentage of rise and tbe average percentage of 
fall. Commodities which decline in price early in recession tend to 
rise and fall by greater amounts tban do tbe commodities which are 
affected somewhat later in a general price recession. 

When the indiv:dual observations, instead of tbe averages, are 
paired, the following results are obtained. They are based upon en
tries relating to 149 commodities. 

TABLE 45 

CoRB.ELATION CoEITICIENTS MEASURING THE RELATIONS BETWEEN THE Tnm 01' 
RECESSION AND OTHER CYCLICAL PRICE 

CHARACTERISTICS 

(Based on measures describing the hehavior of individual commodities in 
individual cycles) 

(I) (2) (3) (4) 
Serit'S correlated with time of recession in in- No. of Coefficient r 

dividual cycles observations of correlation a, 
r 

Index of cyclical variability 1110 -.31 10.8 
Time of preceding revival 1202 +.27 9.7 
Duratioll of preceding period of rise 1110 +.20 6.8 
Duratioll of succeedi~ period of fall 1110 -.33 11.6 
D~ of preceding rISe (rise as percentage of 

high value) 1110 -.20 6.8 
Degree of succeeding fall (percentage decline) 1118 -.36 12.9 

The first two of tbese coefficients have been already commented 
upon. The measure of correlation between tbe individual observa
tions relating to date of recession and duration of period of rise is 
positive, and somewhat higher than the correlation based on averages 
(+ .20 as compared with + .13). The same tendency is indicated 
by the two measures - a tendency for long periods of rise to involve 
relatively late turns during recession. Similarly, an early down
turn involves a relatively long period of decline, while a late down
turn involves a shorter succeeding period of fall. This relationship 
is a necessary resultant of the fact that tbe sequence of revival, after 
depression, is not tbe same as the sequence of recession, after 
prosperity. 

There is a negative correlation between tbe time of recession 
and the percentage of tbe preceding rise, and between the time of 
recession and- tbe percentage of tbe succeeding fall. Those com
modities which have risen by the greatest relative amounts tend to 
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turn downward in price relatively early in recession. Similarly, 
the percentage of fall is generally greater for the commodities which 
have experienced an early recession. 

d. Relation/l among Other Measures of Cyclical Price Move
m£nta. Most of the significant relations among measures of cyclical 
price movements have been touched upon above. The relatively 
high negative correlation between the average duration of rise and 
the average duration of fall (r = - .76) is, of course, to be expected. 
Given cycles of fairly constant length, those commodities with 
periods of rise longer than the average will have periods of fall shorter 
than the average. There is no significant relationship between the 
duration of the period of rise and the percentage of rise. (In inter
preting this statement it must be remembered that the period of 
rise, as here defined, extends from the low point preceding revival to 
the high point preceding receSsion.) Similarly, there is no apparent 
relation between the average duration of price decline during re
cession and the average percentage of decline. A material decline 
may be abrupt or protracted. 

e. C O'1I8i8tency of the Sequence of Price Movements during Revival 
and. Receslficm. It has been established by certain of the measures 
presented in the preceding tables that the sequence of price move
ments during recession is not independent of the sequence of price 
changes during revival. A related subject of considerable interest 
remains to be investigated. This concerns the degree of consis
tency in the sequence of recoverY during different periods of revival, 
and the degree of consistency in the sequence of recession in dif
ferent cycles. Is there a common sequence of price movements 
which prevails, without much variation, from revival to revival. 
Is there a standard sequence of recession, a pattern to which dif
ferent periods conform more or less closely? 

There are several means by' which the consistency of price move
ments during different periods may be tested. Dealing first with 
revival, we may measure the' degree of relationship between the 
average time of price revival, for the commodities studied, and the 
times of revival during each of the cycles covered. The averages 
furnish a criterion, and the degree to which the sequence of revival 
during each cycle conforms to this criterion may be determined.' 

lFor example, the average time of revival in piJ iron prices durmc the 11 revivals 
studied W88 +5.1 (i. e. 5.1 months after the turn m the wholeoale pr.ce index). The 
time of revival in pig iron prices in period 1 W88 +11. (See Table 19.) Theeetwovalues, 
together with similar observations for 111 other commodities, made up the data from 
which the first coeflicient in Table 46 was computed. 
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The coefficients defining these several relations are given in the fol
lowing table. The price series employed include all those studied 
except 26 classed as exceptional' and 34 others which passed through 
less than 5 complete cycles between 1890 and 1925. In addition, 
those not sharing in a given price revival are excluded from the 
calculations for that period. 

TABLE 46 

CoBllELA.TION' CoElI'FICIEN'l'B MEASURING THE RELATIONS BETWEEN THE AVERAGE TnOII 
OF REVIVAL IN CoMMODITY PRICE SERIES AND THE 

Tums OF REVIVAL DURING SPECIFIC CYCLES 

(I) (2) (3) (4) 
Series correlated with average time of No. of Coefficient of !... 

revival observations correlation v. 
r 

Time of revival, period 1 (May, 1892)· 112 +.28 3.0 
Time of revival, period 3 (Mar., 1895) 116 +.46 5.5 
Time of revival, period 5 (May, 1897) 149 +.73 12.9 
Time of revival, period 7 fuly, 1901) 129 +.48 6.2 
Time of revival, period 9 July, 1904) 130 +.58 8.0 
Time of revival, period 11 fFeb., 1908) 130 +.65 9.7 
Time of revival, period 13 June, 1911} 129 +.56 7.6 
Time of revival, period 15 (Nov., 1914) 145 +.51 7.1 
Time of revival, period 17 fFeb., 1919) 124 +.30 3.5 
Time of revival, period 19 Jan., 1922) 142 +.46 6.1 
Time of revival, period 21 (June, 1924) 105 +.50 5.8 

All these coefficients, which vary from +.28 to +.73, are sig
nificant, when judged with reference to their standard errors. The 
sequence of revival during the first period (for which the reference 
date was May, 1892) departed most widely from the average. se
quence. The coefficient is almost as low ( + .30) for the 17th period 
(reference date ;February, 1919). The average sequence was ap
proached most closely in period 5 (reference date May, 1897)' and 
in period 11 (reference date February, 1908). Although there are 
considerable variations in the degree of correlation from period to 
period, it is clear that there is a tendency for the sequence of revival 
to follow a common pattern during different cycles. It should be 
noted that the various coefficients are not fully comparable, be
cause of variations in the number of commodities entering into the 

ISee pp. 81,102 for an explanation of this classification. 
liThe relatively high coefficient for this period is in part due to the presence of ex

ceptional cases, that is, commodities deviating widely from the mean in their up-turns. 
Such cases tend to distort the measure of correlation. 
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different calculations. This does not, however, invalidate the 
general conclusions reached. 

In making the above test we have correlated averages with in
divid1.lal measures of the time of revival, these individ1.lal items 
being taken by periods. In each case the item paired with a given 
average is one of the 11 items from which that average has been de
rived. Although the results are significant there is present a slight 
degree of sp1.lcious correlation. A somewhat different test which is 
not open to this criticism may be applied by correlating the dates 
of revival in successive cycles. That is, we may measure the degree 
of relationship between the timing of price movements in period 1 
and in period 3, in period 3 and in period 5, and so on. Carrying 
these calculations through for the entries defining the sequence of 
revival, we secme the following measures. 

TABLE 47 
CoRRELATION CoEFJ'ICIEN'm MEASURING TIm RELATIONS BIlTWEI!:N THIC Tnms o. 

REVIVAL IN CoMMODITY PRICES DUBING SUCCBSSIVll CYCLES 

(1) (2) (3) (4) 
Series correlated No. of CoefIicientof r 

Tim .. of revival in periods observations correlation r. 
r 

1 and 3 iMay, 189} Mar., 1895), 92 +.06 .6 
3 and 5 Mar., 189 , May, 1897) 116 +.28 3.1 
5 and 7 May, 1897, July, 1901) 129 +.36 4.3 
7 and 9 July, 1901, July, 1904) III +.32 3.5 
9 and 11 July, 1904, Feb., 1908) 116 +.25 2.7 

11 and 13 Feb., 1908, June, 1911) 116 +.24 2.6 
13 and 15 June, 1911, Nov., 1914) 125 +.37 4.4 
15 and 17 Nov., 1914, Feb., 1919) 125 -.08 .9 
17 and 19 Feb., 1919, Jan., 1922) 121 +.27 3.0 
19 and 21 Jan., 1922, June, 1924) 100 +.29 3.0 

lThe reference dates for the two perioda to which each coe8icIent ftlate8 are liven in parenthaes. 

The coefficients defining the relations between price move
ments in successive phases of revival run materially lower than those 
given in Table 46. The measmeB in Table 47 vary from - .08 to 
+.37. The former coefficient measures the relation between the 
timing of revival in period 15 (reference date November, 1914) and 
in period 17 (reference date February, 1919). Not only was there 
no direct relation, but there was even a tendency toward negative 
correlation between the order of price revival following the out
break of war and the order of revival dming the first post-war boom. 
The highest coefficient is that of +.37, measming the relation be-
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tween the revival in period 13 (reference date June, 1911) and the 
revival in period 15 (reference date November, 1914). (A some
what closer relationship, measured by a coefficient of + .41, is found 
between the revivals following the two major depressions of 1908 
and 1921. This is based upon 126 entries.) 

Although the measures listed in Table 47 are relatively low, 8 
of the 10 coefficients there given are significant of real relationships 
between the timing of revival in successive cycles.' It is clear, on 
the other hand, that although there is a tendency to follow a com
mon pattern during successive revivals, the departures from this 
common pattern are pronounced. 

We may make similar tests of the consistency of price move
ments during recession. There are given in the following table 
measures of the degree of relationship between the times of reces
sion in the prices of individual commodities in given cycles and 
averages of these times during ten periods of recession. The com
modities included have been indicated in explaining Table 46. 

TABLE 48 

CoRRELATION CoEJI'lI'IClENTB MEASURING THE RELATIONS BETWEEN THE A VERAGm 
Tom-- OF RECESSION IN CoMHODI'rt'" PmCE SERIES AND TUB 

TIMEs OF RECESSION DURING SPECIFIC CYCLES 

(I) (2) (3) (4) 
Series correlated with. average time of No. of Coefficient of .!.. rece8S1on observations correlation <T, 

r 

Time of recession, period 2 !eb., 1893)· 121 +.43 5.2 
Tim. of ....... on. period 4 Oct .• 1895) 117 +.61 8.2 
Time of recession, period 6 Apr., 1900) 131 +.55 7.5 
Time of _on. period 8 Oct .• 1902) 126 +.57 7.7 
Tim. of _on. period 10 Oct .• 1907) 136 +.60 8.7 
Tim. of _on. period 12 Apr .• 1910) 126 +.50 6.4 
Time of _on. period 14 Sept., 1913) 123 +.51 6.5 
Time of _on. period 16 Sept .• 1918) t 126 +.39 4.7 
Time of recession, period 18 May, 1920) 149 +.57 8.4 
Time of _on. period 20 Apr .• 1923) 121 +.51 6.5 

"'The rrierence date for each period la given in parentheses. 
tIn deriving the averate timet! of recftSiOD used in the above calculations all entries t1!tating to period 

16, for whic:h the reference date is September, 1918, were omitted. It was felt that price movements in 
thi. recess.ion were 80 much aft'tcted by price regWatioQ and other war-time disturbanCC!:8 that more rep.. 
nsentative a~ could be secured by omitting them. A coefficient for period 16 bas been worked out. 
howev@!', and is included in the table_ Although lower than any of the other figun:a. this coefficient is 
,tpificant. In spite of the abnormal in1luences aft'ectina: this recession. there wall lOme restmblance to the 
averaae aequence of chanp.-

lFor each of these 8 cases the chance of securing the given coefficient, if there were 
no real correlation between the timing of revival in the periods in question, is less than 
lout of 100. 
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APi in the case of revival, we find a tendency toward a common 
pattern in the sequence of recession. The variations are consider
able, but in each of the periods here studied there is a significant 
relationship with the common criterion furnished by the averages. 

Applying now the test based on a comparison of successive 
phases of recession, we secure the following measures. 

TABLE 49 

CoRRELATION CoEPP'IClENTS MEASURING THE RELATIONS BETWEEN THE TDms or 
RzCE88ION IN CoMMODITY PRICES DURING SuCClC88I'VB 

CYCLES. 

(I) (~) (3) (4) 
Seri .. correl.ted No. of Coeflicient of r 

Times of recession in periods observations correlation a. 
r 

--
2 and 4 (Feb., 1893, Oct.,11895)' 97 +.36 3.8 
4 and 6 Oct., 1895, Apr., 1900) 111 +.22 2.3 
6 and 8 Apr., 1900, Oct., 1902) III +.36 4.0 
8 and 10 Oct., 1902, Oct., 1907) 116 +.27 3.0 

10 and 12 Oct., 1907, Apr., 1910! 116 +.18 1.9 
12 and 14 Apr., 1910, Sept., 1913 108 +.25 2.6 
14 and 16 Sept., 1913, Sept., 1918) 105 +.28 3.0 
16 and 18 (Sept., 1918, May, 1920) 128 +.20 2.3 
18 and 20 (May, 1920, Apr., 1923) 121 +.36 4.2 

IThe reference dates (or the two periods to which each coefficient relates are given in paru,thesea. 

The coefficients measuring the relation between price move
ments during the recession phases of successive cycles range in value 
from + .18 to +.36, the latter value occurring in three different 
pairings. (A relationship somewhat closer than that indicated by 
this maximum value is found between the major recessions of 1907 
and 1920. The coefficient of correlation, based upon 136 entries, 
has a value of +.40 in this case.) 

When account is taken of the sampling errors to which these 
measures are subject, we find that six of the nine coefficients re
lating to the timing of recession in successive cycles are indicative of 
real relationships. They confirm the evidence of the preceding 
measures in revealing a tendency toward a common sequence of 
movements during price recessions. Chance does not play alone in 
ordering the sequence of change during each recession.. There is a 
regularity here that reveals the presence of constant factors, oper
ating in recession after recession, factors which impress upon each 
cycle traces of a pattern which is found in other cycles. 
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There is a suggestion in the above coefficients that the com
mon pattern is slightly more in evidence in the data relating to re
cessions than in the figures measuring the time of revival. That is, 
the sequence of price change during recessions appears to be slightly 
more consistent than the sequence of change during revivals. The 
average of the different coefficients given in each of the above tables 
dealing with recessions is slightly higher than the average of the 
corresponding measures relating to revival. A somewhat more ac
curate test of the relative consistency of price movements during 
recession and during revival may be made if we employ the measures 
of inconsistency for individual commodities which were explained 
in an earlier section. For any single commodity, it will be recalled, 
the measure of inconsistency relating to revival (or to recession) 
would be zero if its price moved with a constant lead or lag in ref
erence to the wholesale price index. Hence, the lower the average 
of the measures of inconsistency for a given group of commodities, 
the less is the variation from cycle to cycle in sequence· of price 
movements. When we combine the measures of inconsistency relat
ing to the movements during revival and recession of the 84 most 
sensitive price series (i. e. those commodities which were not classed 
as exceptional and which passed through nine cycles or more during 
the period from 1890 to 1925), we secure the following figures.' 

Measures of inconsistency relating to revival 
Measures of inconsi~tency relating to recession 

Difference between means 

Standard error of difference bet.ween means 

Arithmetic 
mean 

7.73 
6.85 

.88 

.336 

Standard 
deviation 

2.22 
2.14 

The average of the recession measures is smaller than the aver
age for revival, the difference between the two means being 2.61 
times the standard error of the difference. As such a difference 
would arise because of sampling errors less than 1 time out of 100, 
there is evidence here that for this group of commodities the sequence 

IThe measures of inconsistency here employed are based. upon entries for all periods. 
If the measures rela.ting to recession be those from which the first period of post-war 
recession (period. 16) was excluded, a mean of 6.65 is secured, instead of the value of 
6.85 given in the text. . 
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of price movements during recession h3l! been more consistent than 
the sequence of price changes during revival. 

The various coefficients presented in the preceding tables have 
shown that there are significant interrelations among the several 
measures relating to the timing, duration and amplitude of cyclical 
price movements. The individual measures have been derived, it 
will be recalled, by applying to more than two hundred price series 
a ~tandardized procedure for measuring the changes in commodity 
prices which have accompanied cycles in general business. Aiter 
the individual measures had been secured, tests of relationship were 
made. It is highly significant that these subsequent tests revealed 
the presence of a common pattern in these cyclical price movements. 
True regularities, which clearly reflect the influence of forces other 
than chance, are found in the cyclical movements of commodity 
prices. . 

V Relations Between Prices and l>rice-Determining Factors: 
Price Flexibility 

In the four preceding sections certain general characteristics of 
con'unodity prices have been dealt with. In describing these at
tributes attention was concentrated on price changes, with no 
reference to specific factors which might have produced these 
changes. The present section is concerned with those movements in 
the prices of individual commodities which are related in some 
measurable way to specific economic factors. We are concerned, 
that is, with the general problem of price determination, though 
ceItain aspects only of this broad subject can be considered in the 
present study. 

This section differs from those which have preceded it in that 
no compilation of measures relating to a number of commodities is 
attempted. A brief account is given of methods which have been 
developed elsewhere, and several examples are included as illustra
tions of procedure. So much is necessary in any complete account 
of measures of price behavior. A collection of measures of the type 
here described, suitable in quality and quantity for a study of group 
behavior, waits upon the future. 

1. MEASURES NEEDED IN DEFINING THE RELATIONSHIP BETWEEN 

PRICES AND PRICE-DETERMINING FACTORS 

In studying the factors affecting thlt price of any commodity 
we are working upon an old problem, that of defining the relation-
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ship between variable quantities. In this case the dependent var
iable is the price of the commodity in question. There may be one 
or many independent variables-the quantity (of this commodity) 
produced, the stocks held over from a preceding year, the qUantity 
consumed, the price of a substitute, the general level of prices, and 
so on without limit, if all related factors were to be considered. In 
general, of course, the study must be confined to a limited number 
of the most important price-determining factors. 

The measures necessary to a definition of the relationship in 
question are those which are required in every study of relations 
between variable quantities, with two rather important additions. 
The basil) measures, apart from these additions, are an equation 
which defines the functional relationship between the price of the 
commodity in question and the chief factors which affect this price, 
a measure of the relisbility of this equation (the standard error of 
~imate), and an abstract measure of the degree of relationship 

Aetween the price of. the commodity in question and the factors 
affecting this price, considered severally or collectively (the coef-r" 
ficient or index of correlation, simple, partial, or multiple). These 
customary measures may, in the study of price determination, be 

/supplemented by two important additional measures, the coefficient 
, of determination and ·the coefficient of price flexibility. 

The coefficient of determination is a statistical device'which is 
particularly appropriate for use in problems of price determination. 
It is a measure of the proportion of the squared variability of the 
dependent variable which may be attributed, on the assumption.of 
a causal relationship,' to one or more independent variables. In, 
the simple case, where only two variables are concerned, the coef
ficient of determination is equal to the square of the coefficient of 
correlation. Its derivation under other conditions is discussed in 
the references cited. 

The coefficient of flexibility, as defined by Henry L. Moore,' 
lThe original presentation may be found in an article on "Correlation and Causa.

tion," by Sewall Wright, in theJoumal of Agricultural Research, January, 1921, pp. 557-
585. An account of this measure is given by B. B. Smith in "Forecasting the Acreage 
o( Cotton," Journal 01 th6 American Stati8tical Association, March, 1925, pp. 31-47. 

I1'he name of the coefficient indicates the assumption tha.t the fluctua.tions in the 
dependent variable are in some part determined by fluctuations in the independent 
variable. Whether this assumption is or is not valid must be determined, of course, 
upon the basis of other evidence tha.n the purely statistical relationahip. In problems 
of price determination there is generally ample justification for assuming such a causal 
connection, a fact which valldatet the general use of the coefficient of determination in 
such investi~tions. 

'''Elasticityof Demand and Flexibility of Prices," Journal. oj the American StaJ.i8-
li<al AaaocWion, March, 1922. 



142 THE BEHAVIOR OF PRICES 

may be Bimple or partial, using these terms as they are employed 
in respect to measures of correlation. The simple coefficient, which 
is based upon the relation between the price of a given commodity 
and the quantity of that commodity marketed, is given by the 
expression 

.p=~.dy=dlogy 
y dx dlogx 

where y represents price and x represents quantity. The coefficient 
of flexibility is the ratio of the relative change in the price, per unit 
of commodity, to the corresponding relative change in the quan
tity, when the relative changes are infinitesimal.' This function 
measures the rate of variation in the price of a commodity as the 
quantity factor varies. It may be taken as an index of the sen
sitivity of price to changes in quantity. By convention, taken over 
from Marshall's' treatment of elasticity of demand, the price of a 
commodity is considered to be flexible if .p is numerically greater than 

'1, in.ftext"ble if .p is numerically less than 1. 
From the above definition it follows, of course, that the flex

ibility of price of a given commodity cannot be determined until an 
equation, describing the functional relation between prices and 

lThe measure of elasticity of demandbthe concept of which is perhaps more familiart is analogous to the measure of price Hexi ility. The coefficient of elasticitf of demaDd 
may be derived when quantity is the dependent variable and priee the mdependent 
variable. It is given by the expression 

~= 1':. dx 
x dy 

where z represents quantity and y pri... The coefficient of elasticity of dentand is the 
ratio of the relative change in the quantity dema.nded to the relative change in the price. 

A problem of major importance in this field relates to the method of deriving the 
equation of relationship between prices and quantities. When prices (represenred by 
the symbol y) are taken 88 dependent, quantity (x) beiog treared 88 the independent 
variable, it is assumed that all the "errors" (using that word in the.sense in which it is 
employed in connection with the theory of least squares) are in II. When quantity is 
treated as the dependent variable it is assumed that all the uerrorsu are in z. It is 
customary to make the first BBSUmption when the flexibility of prices is to be measured, 
and to make the second assumption when the coefficient of elasticity of demand is 
sought. Inconsistent values of these two coefficients will be secured by these pJ"OCeMeS 
(except when the relationship between prices and quantities is a perfect one). If con
sistent values of 1) and ., are ~uired, as in most cases which arise in practice, it is De-
cessary that BOme method of fittmg should be employed in which allowance is made for 
the likelihood of errors in both variables. Such a method has been employed by Dr. 
Henry Schultz in his investigation of the elasticity of demand for trugar, and this general 
problem is discuseed in detail in his work "The Statistical Law of Demand. Dlustrated 
by the Demand for Sugar," Journal oj Pol~ Economy, October, Deeembel', 1925. 

'AHred Marshall stared the problem of determining elasticity of demand in this 
particular form, but the concept and the rigorous definition of terms date back to 
Cournot (R .. earchu 'nIo the M athematicol Princip/u of the Theory oj W...w.). Recent 
substantial progress in improving the technique of attack upon this important and 
difficult problem is due largely to the work of Henry L. Moore. 
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quantities, has been derived. This equation may be of any appro
priate type. For most curve types the flexibility of prices for a 
given commodity will not be constant, but will vary from point to 
point on the curve. It is desirable, for the purpose of general com
parison and grouping, to have for each commodity a single measure 
of price flexibility. This end is served if we can describe the relation
ship between prices and quantities by a curve for which the flex
ibility is constant. This is true of curves described by equations of 
the type Y = aX'>. Such a function may be cast into the logarithmic 
form 

log Y == log a + b (log X). d 1 
By definition, the coefficient of flexibility is equal to d 109 y. ogx 
Hence for an equation of this type the coefficient of price flexibility 
is equal to the constant b in the equation of relationship. 

As an alternative to the employment of this type of demand 
curve, a single measure of flexibility may be secured by measUring 
the flexibility at a single point on the curve, selecting that point 
which represents an approximation to average conditions. This 
may be done, if quantity is represented by ratios (i. e. link ratios 
or trend ratios), by finding the flexibility at that point on the curve 
for which the quantity ratio has a value of 1. o. 

In a recent contribution' Henry L. Moore has materially 
broadened the concept of price flexibility, and has sharpened the 
tools of attack. This advance was made in introducing the concept 
of partial flexibility of prices (and partial elasticity of demand) as 
a natural development of the theory of multiple and partial correla
tion. As means of correcting for the influence of complicating 
factors and reducing to comparable terms coefficients of price flexi
bility for different commodities, measures of partial flexibility are 
of particular importance from the viewpoint of the present study. 

§Coefficients of Partial Flexibility of Prices 
A given price may, of course, be expressed as a function of several 

independent variables. Thus the price, X" of a given commodity may 
be expressed as a function of three variables, X" X, and X., by means 
of an eQ,.uation of the type 

X, = a + b" ... X. + h"." X. + hit ... X. 
where b" ... is the coefficient of net regression of X, on X" b" .. is the 
coefficient of net regression of X, on X" etc. In other words, b"." measures 
the weight given to X, in estimating X .. when account is also taken of 

'''Partial Elasticity of Demand," Quartorlll JournaJ of E""""",ica, May, 1926. 
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the variables X. and X. in making the estimate. Professor Moore has 
shown how, from these coefficients of net or partia.! regression, coef" 
ficients of partia.! flexibility of price may be obtained. 

The simple coefficient of price flexibility is given by the expression 

</> = ~. dd
y 

where y represents price and x quantity. The coefficient of 
y x, 

partia.! flexibility, when there are four variables, represented by the 
symbols employed above, is defined as follows: 

q, 11.14 = XI . OXl 
Xi aX. 

The coefficient ':!. ooxl measures the partia.! flexibility of X, with x, X. 
respect to X" when X, is expressed as a function of X" X, and X.. By 
similar means, the partia.! flexibility of X, with respect to each of the 
other variables may be determined. The method may be extended to 
take in any number of variables, following precisely the ana.!ogy of 
partial correlation. 

The problem in a given case is to determine the va.!ues of the various 
coefficients of partia.! flexibility. The simplest assumption, as Professor 
Moore points out, is to assume that</> is a constant. This assumption 
~eads us, in attempting to measure simple flexibility, to use an equation 
of the form 

log Y = log a + b (log X). 
If this type of equation be employed, the coefficient of flexibility is 

"Ilqua.! to the constant b, the coefficient of regression. In attempting to 
measure the partia.! flexibility of price, with respect to each of a number 

·of independent variables, this assumption leads us to employ an equation 
of the form 

log x.. = log a + bu ... log X. + 1>, .... log x.. + 1>, .... log x.. 
(This may be extsnded, of course, to include any number of varia

bles.) If this be done we have, for the coefficient of partia.! flexibility, 
</> x, OXI b 

11.'. = X;' 8Xt = 11 .... 

similarly 
<PUou = bu ... 

All the coefficients of partial flexibility of prices may be derived in a 
similar fashion. If quantity, instead of price, be used as the dependent 
variable in an equation of the above type, the coefficients of partia.! elas
ticity of demand are identical with the corresponding coefficients of net 
regression. 

2. RELATION BETWEEN TIlE PRICE AND PRODUCTION 

OF fuY IN TIlE UNITED STATES 

Datil suitable for a simple illustration of some of the measures 
we have discussed are shown in the following table. Here are given 
figures for the production of tame hay in the United States, by 
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years, from 1890 to 1925, the average annual (crop year) wholesale 
prices of hay in Chicago over the same period, corresponding values 
of an index of wholesale prices' and, finally, deflated hay prices. 
The latter figures have been obtained by dividing the actual prices 
by the general index. This process eliminates, in a rough fashion, 
the effect upon hay prices of changes in the purchasing power of 
money. 

The price and quantity data may be cast into several forms in 
studying the relationship with which we are here concerned. The 
simplest form, and one which has much to commend it, is that of 
link relatives. That is, the observations relating to prices and 

I quantities in a given year are expressed as percentages of the cor
; responding observations for the year preceding. These link relatives 

appear in columns (3) and (7) of Table 50. 
Points corresponding to the paired link relatives are plotted 

in Figure 8. It is obvious that there is a relationship between year
to-year changes in the total production of tame hay in the United 
States and year-to-year changes in the deflated price of hay at. 
Chicago. This relationship is described by the following measures. 
(The symbol Y represents the link relatives of prices, while X 
represents the link relatives of production.) 

Equation of relationship: log Y = 3. 93434 ~ . 96454 log X 
Standard error of estimate in logarithmic form = .04643 
Standard error of estimate in percentage form = 10.7 
Coefficient of correlation = -.73 
Coefficient of determination = .53 
Coefficient of price flexibility = -.96 

The standard deviation of the logarithms of the price relatives, 
which may be compared with the standard error of estimate, is 
.06753 (in percentage form 15.6). The graph of the equation of 
relationship appears in Figure 8. 

These various measures furnish a fairly accurate description 
of the relationship which prevailed, from 1890 to 1925, between 
the production of hay in the United States and the price of hay 
in Chicago. The equation gives a precise statement of the aver
age relationship. The reliability of estimates made from this 
equation is measured by the standard error of estimate in percent-

'Th. wholesale priee index of the U. S. Bureau of Labor Statistics has been averaged 
by crop yeeno for the period 1900-1925. For the yeeno 1890-99, for whieb it is given 
only 00 an aonual baeis, approximate erop year valu .. ba .... been deri'Ved by averaging 
............ ealendar yeens. 
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age form, which has a value of 10.7 per cent. That is, the true 
price should differ from the estimated price by not more than 10.7 
per cent, in approximately 68 per cent of all cases. The coefficient 

(1) 
Year 

1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 

TABLE 50 

PRICES AND PRODUCTION 01' HAy IN TIm UNITED STATES, WITH INDEX OJ' 
WHOLESALE PRICES, 189()'1925 

(crop years)1 

(2) (3) (4) (5) (6) u2.) 
Production Link reI. Wholesale Index of DeBated . rei. 
tame hay of pro- price~hort wholesale hay price, of deBated 
(unit=1000 duction ton ( . othy tees erop year price 
short tons) No.1, Chica-~ .. B.ofL. average 

go) erop year ) erop? 
8\.-erage average 

60,198 $10.96 80.5 $13.61 
60,818 101.0 12.39 77.5 15.99 117.5 
59,824 98.4 11.47 76.0 15.09 94.4 
65,766 109.9 10.42 73.0 14.27 94.5 
54,87·1 83.4 10.62 69.5 15.28 107.1 
47,079 85.8 11.97 68.5 17,48 114.4 
54,380 115.5 8.81 67.0 13.15 75.2 
58,878 108.3 8.57 68.5 12.52 95.2 
66,772 113.4 8.53 12.5 11.77 94.0 
57,450 86.0 11.00 78.0 14.10 119.8 
53,231 92.6 12.31 78.9 15.60 110.6 
55,819 104.9 12.92 81.3 15.89 101.9 
65,296 117.0 12.83 86.7 14.79 93.1 
68,154 104.4 11.69 84.8 13.78 93.1 
69,192 101.5 11.50 86.1 13.36 96.9 
72,973 105.5 11.20 86.7 12.92 96.7 
66,341 90.9 15.87 91.2 17.40 134.7 
72,261 108.9 15.14 91.6 16.53 95.0 
78,440 108.5 12.04 93.0 12.95 78.3 
74,384 94.8 15.34 101.6 15.10 116.6 
69,378 93.3 18.24 95.2 19.16 126.9 
54,916 79.1 21. 77 96.0 22.68 118.4 
12,691 132.4 16.77 100.1 16.75 73.8 
64,116 88.2 16.38 99.0 16.55 98.8 
70,071 109.3 15.93 99.8 16.12 97.4 
85,920 122.6 17.12 110.5 15.49 96.1 
91,192 106.1 16.58 151.8 10.92 70.5 
83,308 91.3 24.99 186.7 13.39 122.5 
76,660 92.0 31.67 199.9 15.84 118.3 
86,359 112.6 35.01 227.0 15.42 97.4 
87,855 101. 7 28.80 183.8 15.67 101.6 
82,458 93.8 23.29 142.3 16.37 104.4 
95,748 116.1 21.97 155.7 14.11 86.2 
89,250 93.2 25.79 150.3 17.16 121.6 
98,086 109.9 22.84 154.8 14.76 86.0 
86,474 88.2 24.60 155.7 15.80 107.1 

IProduct.ion fipres are those given in the Yearbooks of UU~ Department of AJrieultUft. Prices are 
.wrage. for crop years running from July to June. ThUll the entrY for 1890 ia an averap of the pricee 
prevailina: durina: the 12 months, July, 1890. to June. 1891. 
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of correlation (between logarithms of link relatives of prices and 
production) has a value of -.73, with a probable error of. 054. 
There is here a fair degree of correlation. 

The coefficient of determination, which is equal to .53, may be 
interpreted in this fashion: On the assumption that there is a 
causal relation between fluctuations in the price of hay and varia
tions in the total amount produced, we may say that 53 per cent of 

FIGURE 8 
DIAGRAM SHOWING THE RELATION BETWEEN THE WHOLESALE PRICES OF 

TAME lliy AND THE TOTAL PRODUCTION OF TAME lliy 
IN THE UNITED STATES. 

Logarithms of Link Relatives of DeBated Prices (Crop Years) and of Production. 
189().1925, with Line of Average Relationship.' 
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Scale of loq&Mt.hms, 

~ equation to the line ill: Joe Y = l.9Jut -.9MSc.1og X. PriceI are plotted on the vertical aDs. 

the variability of price is due to variation in production, variability 
beiDg here measured in terms of the standard devistion squared. 
The remaining variability, 47 per cent of the original squared varia
bility, is due to other factors which have not been included in the 
present analysis.' 

III we represent by ~J' t he squared variability of the original observations on the 
dependent variable, by SO. (the square of the standard error of estimate) the squared 
variability which remains to be explained after aooount has been taken of the influence 
of the independent variable. and by .... the square of the standard deviation of tbe 
computed. values of the dependent variable (i. e. the ,..values of those points on the line 
of regression which correspond to the actual observations), it may .be shown that 
•• - .. +5,.'. (For a proof of this relationship see B. B. Smitb. CMl'tialioII Tlt<oryaM 
Md/lod Af>1>/i<4 /0 A" ... /torof R .. _c1o, a mimeographed publication of tbe U. S. 
Bureau of Agricultural Economies.) The ooefficient of determination may he derived 
from the relationship .... 

d7K =r7 
(Footnote eontinoed on next page.) 
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3. RELATION BETWEEN THE PRICE AND PER CAPITA 
CONSUMPTION OF POTATOES IN THE UNITED STATES 

Another illustration, which affords an example of a commodity 
which is very flexible in price, is furnished by the following data. 

TABLE 51 
PRICES AND EsTIMATED PEB CAPITA CoNSUMPl'IOH OJ' POTATOES IN THE 

UNITED STATES, 1890-1913 
(crop years)' 

II) (2) 
I 

(6) (3) (4) (5) 
Year Estimated COD- Per capita Link rei. Wholesale Link reI. 

.. umptioD, U. s. consu:htion of per capita price per of wholesale 
(in millions of (in b eIs) consumption bushel, crop price 

busheIs) year average 

1890 155.5 2.47 $.923 
1891 255.7 3.97 160.7 .326 35.3 
1892 168.0 2.06 64.5 .717 219.8 
1893 197.2 2.94 114.8 .588 82.0 
1894 184.6 2.70 91.8 .596 101.3 
1895 316.6 4.55 168.5 .203 34.0 
1896 271.1 3.82 83.9 .224 110.5 
1897 191.6 2.65 69.4 .584 260.9 
1898 218.7 2.97 112.1 .411 70.4 
J899 259.6 3.47 116.8 .370 90.0 
1900 241.4 3.25 93.6' .384 H)3.7 
1901 205.7 2.64 81.2 .750 195.2 
1902 293.4 3.70 140.1 .435 58.0 
1903 264.7 3.27 88.4 .811 186.4 
1904 351.3 4.25 130.0 .315 38.8 
1905 279.8 3.32 78.1 .565 179.5 
1906 330.3 3.85 116.0 .457 80.9 
1907 322.1 3.68 95.6 .614 134.2 
1908 309.6 3.47 94.3 .786 128.0 
1909 393.9 4.34 125.1 .376 47.8 
1910 346.9 3.76 86.6 .484 128.8 
1911. 305.2 3.26 86.7 1.025 211.7 
1912 418.9 4.40 135.0 .491 47.9 
1913 333.4 3.45 78.4 .654 133.3 

. ITotal consumption bas been estimated by adding to the total U. S. production durine a Jiven year aU 
Imports durioa the .6ecaI year endina: JLlDe 30th foUowina. and aubtracti.DI: all ezporq durin& the aame 
fio<aI "..,.. 

The wboleaale prices employed are those quoted by the U. S. Bumt.u of Labor Statistk3 for "ordinarY 
to fancy" white potatoe&. Crop year averagea are I:JralIItd upon monthly prices. from September to May. 

It is clear from this formula that this coefficient measures the proportionate re!a
tionship between the squared variability of the computed values (i. e. the variability 
which has been accounted for) and the squared variability of the original observations. 
That ~ is equal to,soP may be readily demonstrated from the following relationships: 

aJ.;=rT'+SI. 

r'=l-~ 
In the present problem t he various measures ~ squared variability. in logarithmic form. 
have the following values: 

""0& T =. 00456009 
"""" !=. 00215574 
S'I ... =.0024()435 
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The prices employed are those given in the wholesale price 
bulletins of the Bureau of Labor Statistics. The quotations are 
drawn from the Chicago market. These have been averaged by 
crop years (September to May).' Since changes in the price level 
were not so pronounced over the period here covered as they were 
during the period to which the preceding example related, and 
since deflation by a general index <,If wholesale prices furnishes only 
an approximation to the desired result, no attempt has been made 
to deflate these prices. 

The link relatives are plotted in Figure 9, together with the 
graph of an equation describing the average relation between prices 
and production. The basic measures appear below. The symbol Y 
represents the link relatives of prices and X represents the link rel
atives of per capita consumption. 

Equation of relationship: log Y = 6 .43050 ~ 2. 21193 log X 
Standard error of estimate in logarithmic form = .09022 
Standard error of estimate in percentage form = 20.9 
Coefficient of correlation = -. 938 
Coefficient of determination = .8808 
Coefficient of price flexibility = -2.21 

The standard deviation of the logarithms of the price rela
tives, which may be compared with the standard error of estimate, 
is .26128 (in percentage form, 63.8). 

During the period 1890-1913 there appears to have been a 
fairly close relation between the per capita consumption and the 
wholesale price of potatoes. The coefficient of determination has 
the relatively high value of .88. We may interpret this in the usual 
fashion, remembering that the consumption figures represent, in 
fact, potato production, corrected for imports and exports and for 
changes in the total population. 

The demand for potatoes appears to be quite inelastic (~=-.45, 
approximately),' while the price is very flexible (of> =-2.21). In 

lThe estim&tes of per capita consumption are, of course, only approximations. No 
account b88 been taken of loss in storage, which in some years may be considerable. 
For a detailed discussion of this general subject see "Factors Affecting the Price of 
Minnesota Potatoes," by Holbrook Working (T~ BulkUn No. 29, University of 
Minnesota, Agricultural Experiment Station). I t IS probable that the absolute produc
tion figures used in making these estimates were affected somewhat by a change in the 
basis for estimating yield per acre, in 1902. (See Workin.<, p. 18.) By the use of link 
relatives the disturbing effect of such a change is restricted to one year, when the new 
method. was put into operation. 

'Holbrook Wor~, in his comprehensive study of the demand for potatoes,has 
expressed the relationship between price and cODSWDptiOD. by means of another function, 
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FIGURE 9 
DIAGRAM SHOWING THE RELATION BETWEEN THE WHOLESALE PRICES OF 

POTATOES IN CHICAGO AND THE PER CAPITA CONSUMPTION 
OF POTATOES IN THE UNITED STATES. 

Logarithms of Link lIA!Jatives of Actual Prices (Crop Years) and of Per Capita 
CoDBWDptiOD, 1800-1913, witb Line of Average lIA!JatiODBhip.' ....... --.. 
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ITbe equation to the line is: 101 Y = 6.43050 - 2.21193101 X. Prica are plotted on the wrtical ada 

this respect potatoes differ significantly from hay, which was 
treated above. 

One important precaution should be mentioned in ilius setting 
up for comparison ilie measures which have just been secured. The 
wbicb gives varying eIasticiti .. of demand. His values for ~ range from .36 at tbe 
highest prioes to .4l) in the middle rangea and .57 at the lowest prices. His price data 
are drawn from the St. Paul market, a different period is covered, and the original 
price and consumption data are modified, before Correlating, by a method quite dif
ferent from that followed here. The correlation between hiB corrected. price and con
oumptiOD data is given aa .972. ("The Statistical DeterminatiOD of Demand eurv..," 
Qua_ly Journal of Economlco, August, 1925, pp. 503-543.) 
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immediate object of the present investigation is not the study of 
price-making forces which affect individual commodities, but the 
derivation of a set of measures relating to the characteristics of 
specific commodity prices and capable of comparison and combina
tion with similar measures relating to other commodities. The em
phasis throughout has been on such comparisons. Of the measures 
discussed above in surveying relations between prices and quan
tities, three are abstract coefficients which would appear to be 
suitable for this purpose. These are the coefficients of correlation, 
determination and flexibility. 

The use of these coefficients in making comparisons and in 
forming combinations introduces difficulties which were not en
countered in using the measures described in earlier sections. Each 
of the earlier measures-of variability, trend, cyclical behavior
described a characteristic of a given price series, considered by it
self. But the values of the coefficients of correlation, determina.
tion and flexibility depend upon the relations between given price 
series and quantity series. If the coefficients relating to different 
commodities are to be compared we must be sure not only that the 
price ser;es used are comparable, but that the quantity series em
ployed are also comparable, and that the technical methods, by 
which the original price and quantity series have been adjusted and 
combined, permit valid comparison of the results. The conditions 
which would insure perfect comparability are difficult to secure and, 
accordingly, comparisons of coefficients of flexibility of price and 
elasticity of demand (and of the related measures discussed above) 
must always be made with great caution.' . 

VI Relations Among Commodity Price Characteristics 

In the preceding sections there have been presented a number 
of measures descriptive of the behavior of individual commodity 
prices. It is of interest to determine whether the characteristics 

IE. J. Working after analyzing the conditions which affect the significance of a 
statistical demand or supply curve, ~ts foul' points upon which information must 
be had before such a curve may be properly interpreted. These points concern (1) the 
relative variability of supply or demand curves lD a given ins~nce (Working means, 
by the variability of a supply or demand curve, tendency to sblft back and forth from 
time to time), (2) the market to which the price and quantity da.ta refer, (3) the extent· 
to which "other things are held equal," and (4) the presence or absence of correlation 
between the shifting of supply and demand c1;ll'Ves. AI t~ouph the sta~tical.signi6canc.e 
of all these points has not been fully deterrmned, Working s general discUSSlon, and hlS 
emphasis upon a knowledge of all relevant details in interpreti~ results secured in this 
field. bear Immed.ia.tely upon the subject of price flexibility. which is the object of our 
~t concern. (See uWhat do Statistical 4Demand Curves' Show?", E. J. Working, 
Quamrly Journol 01 Economics, Februl'l')', 1927, pp. 212-235.) 
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described by these several measures are related to each other in any 
consistent fashion. Such relations have been tested in a few cases, 
in connection with the preceding discussion. The following tables 
have been drawn up for the purpose of summarizing these and 
certain other relations. 

TABLE 52 

CoRRELATION CoEFFICIENTS MEASURING TIlE RELATIONS BETWEEN YEAB-TO-YEAB 
VARIABILITY AND OTHER CHARACTERISTICS OJ' OOIVIDUAL CoMMODI'l'Y PRICES 

Series correlated 
(1) 

with measure 
varia.bility1 

Measure of monthly variability 

of year-to-year 

Measure of frequency of change (monthly) 
Average annual rate of increase 
Index of cyclical variability 

(2) I (3) 
No. of Coefficient of 

observations co~uon 

206 
206 
206 
149 

+.70 
+.58 
+.27 
+.79 

lThe measures c::orrdated in the tint three casea here listed were dl!rlveci from pric:etl for the period 
1890-1913 (1896-1913 for the measureaof ratesofinc:raae). The fourth entry was computed from measurel 
relatina: to the period 1890-1924, for year-to-year variability, and 1890-1925, fot cyclica] variability. 

The relations between the measures of year-to-year variability 
and the measures of monthly variability and frequency of change 
have already been noted. A fairly high positive correlation between 
the year-to-year variability and the cyclical variability is to be 
expected. The coefficient of correlation has a value of +.79.' 

The relation between the year-to-year variability and the 
average annual rate of increase is significant for, although the co
efficient is low, it is equal to more than four. tintes its standard 
error. The phenomena are not independllnt. During the pre-war 
years to which these measures relate, the commodities which had 
the steepest price trends tended to· be more variable in price than 
those with less pronounced trends. (This furnishes no proof, of 
course, of a causal connection between these factors.') 

'The coefficient +.79 is baaed! it should be noted, u1!"n data relating to 149 com
modities. It was deemed advisab e to limit the companson to this group, which in
cluded aU those commodities (except 26 which were markedly irregular in their cvclical 
movements) which passed through five or more complete cycles between 1890 and 1925

1 in order that the measure of cyclical variability IDlght be significant in aU cases. AI 
the correlations into which measures of cyclical behavior enter are based upon this re
stricted group. 

2In measuring yea.r-.to-year variab~lity an attempt has been made (by measuring 
deviations from the means of annuaJ. link relatives) to eliminate the etlects of those 
changes in price which represent direct trend movements. It is probable. however, 
that these effects have not been entirely removed, a faot for which allowance must be 
made in interpreting the above coefficient. 
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In the following table the relations between monthly varia
bility and certain other characteristics are summarized. 

TABLE 53 

CoRRELATION CoEFFICIENTS MEASURING THIll R.m.ATIONS BETWEEN MONTHLY 
VARIABILITY AND OTHER CHARACTERISTICS or INDIVIDUAL 

CoMMODITY PRICES 

(1) 
Series con-elatAld with measure of monthly 

variability' 

Measure of year-to-year variability 
Measure of frequency of change (monthly) 
Average annual rate of increase 
Index of cyclical variability 
Average time of revival 
Average time of recession 
Average duration of rise (i. e. average interval between date 

of low s.nd date of ~h) 
Average percentage of nse 

(2) (3) 
No. of Coefficient of 

observations correlation 

206 +.70 
206 +.73 
205 +.30' 
149 +.90 
149 -.51 
149 -.45 

149 +.05 
149 +.85 

lTbe measures correlated in the 6rst three cases bere listed were derived from prices for the period 
1890-1913 (1896.1913 for the mea8umJ of rates of increase). Theremai.ning entries were computed from 
me:a.sura relating to the period 1890-1925. 

lin derivina: this coefficient, measures relating to one highJy vnriable commodity. omons, were 
omitted. 

All these coefficients, with the exception of that which has a 
value of .05, are significant of real relationships.' There is a high 
correlation between the monthly variability and the cyclical varia
bility, as there is, also, between the monthly variability and the 
average percentage of price rise during periods of revival and 
prosperity: The commodities which are most variable from mOli.th 
to month are subject to wider cyclical swings than are those which 
are fairly stable in price from month to month.' The coefficients 
measuring the relations between monthly variability and average 
dates of low and high indicate that the commodities which are 
more variable in price tend to rise earlier in revival and to ·fall 
earlier in recession than those which are more stable in price. (In 
interpreting the above coefficients of -.51 and -.45 it must be 
remembered that the time measure of a price movement prior to 
the reference date has a negative sign.) It is significant that there 
is no apparent connection between the variability of commodity 

. prices and the duration of the period of rise. 
lWith respect to the third item in this table allowance must be made for the in· 

ftuence of trend facton upon the meaaures of monthly variability. See p. 41. 
'It should be notAld that in measuring cyclical variability in the J,>reaent study no 

attempt was made to isolate cyclical fluctuations. Accordingly, the mdex of cyclical 
variability is not free from the mfluence of seasonal and accidental movements, both of 
which affect the values of the monthly variability measures. 
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The following table gives the results secured when measures of 
frequency of price change are paired with measures of various other 
characteristics of commodity prices.' 

TABLE 54 
CoRRELNl'ION CoEFPIClEN'l'S MEASURING THE RELATIONS BETWEEN THII F'uQUBHCT 

OJ' MONTHLY PRICE CsANGE AND OTHER CBABACTERI8TICB OJ' INDIVIDUAL 
CoIDIODITY PRICES. 

(1) 
Series correlated with measure of frequency of monthly 

price Change· 

Measure of yea.r--tc>-year variability 
Measure of mODthly variability 
Average annual rate of increase 
Index of cyclical variability 

(2) (3) 
No. of Coefficient 

observations of correlation 

206 
206 
206 
149 

+.58 
+.73 
+.36 
+.72 

"The meastU'e8 correlated in the fint tbree ClSII!I!I here listed were derived from prices for tb~ period 
1890-19lJ (1896-1913 (or the measures of rates of increase). Tbefolll1.b. entry WU Cl)m.puted from mruurea 
relatine to tbe period 189().192S. 

In addition to the relations previously commeiited upon, it 
may be noted that there are significant positive relationships be
tween the frequency of price change and the average annual rate of 
increase, and between the frequency of price change and the index 
of cyclical variability. 

In a final table measures of the relations between pre-war price 
trends and other price characteristics are presented. 

TABLE 55 
CoRRELATION CoEFFICIENTS MEASURING THE RELATIONS BETWEEN' THE A VEBAGB 

ANNUAL RATES OJ' INCREASE AND OTHER CHAa.&CTBRlSTICB 
OF INDIVIDUAL CoMMODITY PmCES 

(1) 
Series correlated with average 

increase· 

Measure of year-to-year variability 
. Measure of monthly variability 

Measure of frequency of price change 
Measure of cyclical variability 
A wrage time of revival . 
Average time of recession 

aDDuai rate of 
(2) 

No. of 
observations 

206 
205 
206 
147 
149 
149 

(3) 
Coefficient 

of correlation 

+.27 
+.30f 
+.36 
+.17 
-.16 
+.02 

.A11 rate of inaa.se measures entering into the!Ie calculations are baaed upen pricee for the yean: 1896-
1913. The meaaurea of }'eaI'-to-year variability, monthly variability and frequency of challJle ~ 
derived from price. for the yean t890-t913. The measures of c:yclical variability. time of Rvival and time 
of rec:Hlion relate to cycles oa;:wrllll between 1897 and 1913. 

tin derivinl this coefficient, mt'UureB relatin.&: to one hiIhIY ftriabIe c:ommodity, onions, ~ 
omltted. 

1("..oefficients measuring the correlation between indexes of frequency of price 
change and other variables must be discounted somewhat, since the frequency distribn
tiona of the measures of frequency of change depart materially from the Dormal tyJlE'. 
U-abaped distributiona are secured when th .... measures are combined. A detailed ac
count of these and other distributions of measureo of price behavior is gi .... ill Chapter 
IV. 
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. In discussing the first three of these measures in preceding 
sections it has been pointed out that, although the coefficients are 
low, there is evidence of a significant nilationsbip between the degree 
of variability of commodity prices and the pre-war trends of these 
prices. The fu:st of the measures listed above is equal to 4. 3 times 
its standard error, the second to 4.7 times that measure, while the 
third is 6. 1 tjmes its standard error. 1 

In computing the last three measures in Table 55 averages re
lating to cyclical behavior during the five cycles which occurred 
between 1897 and 1913 have been paired with the measures of rates 
of increase between 1896 and 1913. During this period there was 
no apparent relation between the average time of recession and the 
rate of increase. There is some indication that commodities with 
the sharpest rates of increase tended to rise in price early, during 
revival, but the coefficient (-. 16) is equal only to 2.01 times its 
standard errm, and does not furnish conclusive evidence on this 
point. Similarly, there is a suggestion that commodities with the 
steepest trends were subject to price cycles of wider amplitude than 
those which rose at lower rates, but again the evidence is not con
clusive. The coefficient ( + . 17) is equal to 2. 12 times its standard 
error. 

vn Summary 

lIB a first step in the study of price behavior a number of mea
sures describing characteristics of the prices of individual commodi
ties have been computed. In addition to price relatives of the 
customary type there have been discussed in this chapter measures 
of variability and trend, measures relating to the behavior of in
dividual commodity prices during cycles in general business, and 
measures descriptive of the relations between the prices and quan
tities of specific commodities. These measures furnish raw ma
terials for the study of prices in combination and for the analysis 
of the price system. For this reason, and because of their probable 

ITbere is reason to suspect that these positiVE'- 'correlations are wholly or in part due to 
the influence of farm products, which as & group are highly variable in price, and which. 
during the several decades prior to the war, were increasing in price at rates well above 
the aver~. When farm. products are excluded there remain 182 articles. For these 
commodities the correlation between the average annual fate of price increase and the 
yea,r..t,o..yea.r varin.bility of prices is + .23. This coefficient is smaller than the measure 
for all commodities, but must still be adjudged signi6cant of a real rela.tionship, since 
it is more than three times as great as its standard error. An identical figure is 
secured when the average annual rate of increase is correlated with the measure of 
monthly variability. 
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utility to those interested in particular commodities and in com~ 
modity markets, the results have been presented in considerable 
detail. . 

1. Three indexes of price variability have been employed in the 
present study. One of these measures the amplitude ·of monthly 
price fluctuations, another measures the frequency of monthly price 
changes, and a third measures the amplitude of year.to-year movE!"" 
ments. . J 

a. Ai; a measure of monthly price movements within each year 
the mean deviation from the average price for the-year has been em
ployed. Such a measure, in both absolute and· relative form, has 
been computed for each commodity for each year from 1890 
to 1925, employing wholesale price quotations. (The number, of 
commodities varies, in different years, from 204 to 214.) Com
modity averages secured from these annual measjlres have been 
used in the general study of price behavior.' . 

b. The index of year-to-year variability is the mean devia- \ 
tion of link relatives, computed from average annual prices. The 
years from 1890 to 1913 are covered by one set of coinputations, . 
while another includes the period 1890-1924. MeasUres of this 
type have been obtained for 206 commodities at wholesale, for 13 
foods at retail, and for 8 agricultural products, employing prices at 
the farm. 

c. The ratio of the number of changes in the price of a given 
commodity to the total number of months, less one, for. which price 
quotations on that commodity are available~iurnishes the index·of 
frequency of price change. The maximum value of the ratio is 
unity, indic!\ting a change in price every month during the period 
covered, and the minimum value is zero. Such a measure has been 
computed for each of 206 ~iVUllodities for each eight-year period 
from 1890 to 1921, and for four-year period from 1922 to 1925. 
Price quotations at wholesal have been employed. 

2. A study of the annual measures o( monthly price variability 
during the 24 years preceding the war (1890-1913) reveals a definite 
tendency toward a decline in the variability of commodity prices 
during this period. The measures of frequencr of price change 
show a less pronounced movement in the same direction. 

Both sets of measurydicate that the variability of prices 
was greater during the years from 1922 to 1925 than during the 8 
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years preceding the war. The influence of war-time disturbances 
upon individual prices. appears to have persisted, rendering post
war prices more variable than the prices which prevailed during 
the years immediately preceding the war. 

3. . .The trends of commodity prices have been expressed as average 
annual rateS of increase or decrease over a stated period. The 
period employed for this purpose covers the years from 1896 to 
1913, during which the general level of wholesaie prices in the 
United States was rising at a fairly constant rate from year to year. 
Differences in the trends of individual prices during this period 
represent shifting economic re!ations which are of considerable 
eeonomic importance. A measure of this type has been computed 
for each of 223 commodity price' series, at wholesale. 

Measures of rates of change in the per unit purchasing power 
of individual commodities (in terms of other commodities at whole
sale) have been derived from the measures of rates of change in 
prices. 

4. The study and comparison of price trends suggests certain con
clusions concerning relations between commodity prices. It is as
sumed in many discussions that there is a certain "normal" relation 
between the prices of individual commodities and commodity 
groups, and that this relation is <!isturbed during such price distur
bances as were brought by the war. The present evidence indicates 
that there was no normal pre-war relation between prices, in their 
absolute form. What was constant in the pre-war price situation 
was not a set of fixed price differences, but relations which cha.nged 
at fairly regular rates year by year. To assume thl!t the actual 
prices in a given year stand in a normal relation to each other is to 
attempt to crystalize a cross-section of a constantly changing situa
tion. 

5. In measuring the timing, duration and amplitude of individual 
price changes during price cycles there have been secured eight 
measures descriptive of the movements of each of 209 individual 
price series during each of the ten cycles which occurred between 1890 
and 1925. These measures are: 

Date of low'point preceding price revival (expressed as a devia
tion in months from the date of the low of the wholesale 
price index of the Bureau of Labor Statistics) 
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Duration of rise during revival and prosperity 
Percentage of rise during revival and prosperity 
Date of high point preceding recession (expressed as a devia

tion in months from the date of the high of the wholesale 
price index of the Bureau of Labor Statistics) 

Duration of decline during recession and depression 
Percentage of decline during recession and depression 
Duration of cycle 
Amplitude of cyclical movement 

These have been averaged and correlated in various ways in the 
detailed study of price behavior. 

6. A number of significant relationships among the measures of 
cyclical price movements have been observed. . 

a. The commodities which rise first on revival are subject, in 
general, to wider cyc-ical fluctuations than are the commodities 
which lag on revival. Similarly, the commodities which decline first 
on recession are marked by wider fluctuations than are those which 
lag. 

b. The commodities which rise first during revival tend to de
cline first on recession, but the correlation between the sequence of 
change on revival and the sequence of change on recession is far 
from perfect. 

Ce. When meas\llI'es relating to individual cycles are paired, it is 
found that the correlation between the timing of recession and the 
timing of revival on ~he next succeeding turn is significantly higher 
than the correlation between the timing cK. revival and the t~g of 
the following recession. The order of pnce recession in a given cycle 
exercises a stronger influence upon the order of the succeeding re
vival than the order of revival exercises upon the order of the suc
ceeding recession. There is evidence in both cases, however, of a 
significant relationship. Altho\lg.h each phase of a price cycle bears 
the imprint of novel factors, there are definite bonds which tie it to 
the phase that has preceded it. 

d. T.here is a clear tendency for the sequence of revival to 
follow a common pattern during different cycles. The same ten
dency is observed in studying the sequ!lnce of recession in different 
cycles. The common pattern is slightly more in eVidence for the 
data relating to recession than in the figures measuring the time of 
revival. Other evidence bears out this suggestion that the consis-
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tency of price movements during different periods of recession is 
greater than it is during revival. 

7. The evidenoo upon which the preceding statements are based is 
of considerable general sigDmcance in showing that there are true 
economic regularities in the price movements which accompany 
cycles in general business. In cycle after cycle there has been ob
served a degree of uniformity in the sequence of revival and re
cession in commodity prices and in other aspects of price behavior. 
If cyclical movements represented the play of mere variability 
about a mean or a trend, one would expect the sequence of price 
change in each cyclical swing to be unique, except for certain chance 
resemblances to movements at other times. Yet the odds against 
chance alone accounting for the regularities we have found are in
finitely great. In period after period there is a recurrence of price 
movements which have something in common, in respect to sequence 
of change, amplitude and duration. These changes in different 
periods are far from showing perfect uniformity, but there is un
mistakable evidence that the observed resemblances would not be 
found if the cyclical movements of individual prices represented 
random fluctuations alone. T,he phenomena of business cycles 
show just those regularities and u,niformities which it is the business 
of the scientist to discover, trlWe and, if he can; explain. 

8. During the pre-war years there was some correlation between 
the variability of commodity prices and the slopes of their lines of 
trend. The commodities having the steepest trends tended to be 
more variable in price than those with less pronounced trends. 
(This conclusion must be qualified somewhat because the different 
measures of variability are in varying degree affected by changes in 
price which represent direct trend movements.) 

9. Five measures have been used in studying the relations between 
the prices of specific commodities and various prictHletermining 
factors. These are: 

a. An equation of average relationship 
b. A measure of the reliability of this equation (the standard 

error of estimate) 
c. The coefficient of correlation 
d. The coefficient of determination 
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e. The·coefficient of price flexibility, which measures the sen
sitivity of the price of a commodity to changes in quan
tity 

In the treatment of this aspect of price behavior the inadequacy 
of the data render it impossible to secure measures relating to a con
siderable number of price series. Accordingly, only a few illustrative 
examples have been included in this section of the report, 

In assembling and discussing the measures described in the 
present chapter the emphasis throughout has been upon differences. 
between commodities in respect to price behavior .. We now proceed 
tAt a discussion of differences between markets in respect both to 
absolute prices and to the behavior of prices. 



CHAPTER II 

REGIONAL DIFFERENCES IN COMMODITY PRICES AND 
IN PRICE BEHAVIOR 

In the use of current index numbers of prices 'We are accustomed 
to treat very large geographical areas as units, Thus half a dozea 
American index numbers of wholesale prices purport to measure 
price changes in the United States, and they are currently interpreted 
as indexes which represent wholesale price movements in the country 
as a whole. Such an interpretation is valid if the movements of 
general prices are equal in degree and synchronous in time,· or nearly 
so, over· the entire country. Or it may be valid, even though the 
movements of prices in different parts of the country differ som."
what, if we look upon the index as an average for the country as a 
whole. In this case the index should be so constructed that the 
different geographical areas are properly represented in the list of 
price quotations employed. In the absence of proof that price 

I movements are uniform throughout the country, careful regional 
sampling is essential in the construction of a general index number.' 

The data for a systematic study of regional price differences 
: within a single. country are not at present available. It is possible 
in the pr~eDt section, therefore, to do BO more than suggest a 
method and present a few scattered results indicating the magnitude 
of these regional differences. 

Two general divisions of such a study have been named in the 
title of this chapter. The first is a study of th.eJtc~ualJ1!i<l~differ
ences prevailing at given dates. Certain commodities are standard
iWa-iii--pricethroughout the country, while. others differ. in 
price from market to market. In the degree of variation found at a 

19iven time in the quotations for a single homogeneous commodity 
1 is found an important characteristic of that article. Again com-
parable price quotationS dra~ from different regions throw light 
on the size and ehacacter of the market for a given cOIllll!fldity, and 
facilitate study of the problem of competitive price.' .• 

IPractica.lly all the price quotations entering into Dun's index number and into 
Fisher's weekl,r index numbeI:"rela.t":e ~ the New York m,arket. The quotations em~ 
ployed by the Bureau of Labor Statistics are drawn from different markets, but there is 
no attempt at systematic regional sampling. 

IA very effective device for portrayi~ regional price differences has been employed 
by Holbrook Working (UFactors Detenmning the Price of Potatoes in St. Paul and 
Minneapolis." TechniCal Bulletin No. 10, University of Minnesota, Agricultural Ex. 
periment Station). This is an isotimic map, which shows lines of equal price, just as an 
,sothermal Dl&p shows lin .. of equal temperature. 

181 , 

• 
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The other phase of this investigation relates to the behavior of 
OJ I commodity prices in different regions. Difierences in the degree of 

price change between specific dates, differences in variability, trend 
differences, differences in the timing, duration and. amplitude of 
cyclical movements, differences in flexibility-all these would be 
studied in a comprehensive survey of price behavior in different 
countries or in difierent sections of a single country. It is highly 
probable on a priori grounds that differences in economic and other 
cultural conditions will be accompanied by significant difierences in 
the behavior of commodity prices. 

I Regional D ifierences in Prices 

As a measure of regional price difierences the mean deuiation, 
in absolute form and as a percentage of the mean, has been em
ployed. The data utilized relate to the wholesale prices of certain 
building materials and gasoline, retail prices of a number of foods, 
coal, gas and electricity, and dry goods, and farm prices of certain 
agricultural products. For purposes of comparison similar measures 
of regional differences in discount rates have been computed. 

1. REGIONAL DIFFERENCES IN WHOLESALE PRICES 

a. Building Materials. In studying regional difierences in the 
prices of building materials, prices paid by contractors in various 
cities have been employed.' For the purpose of the present example 
prices of six commodities, at four difierent dates, have been utilized. 
The dates to which the prices relate mark the approximate turning 
points of general building material prices, as measured by the group 
index of the United States Bureau of Labor Statistics.' The cities 
represented vary in number from 16 to 24.' 

'The fric .. , which relate to materia.ls delivered on the job, are ecmpiled by the 
Division 0 Building and Housing of the Bureau of Standards. They appear in a month
ly mimeographed release of the U. S. Department of Commerce. 

'The values of this building materia.ls index, at important turning points, were as 
follows: 

March, 1922 154.6 
April, 1923 204.3 
July, 1924 168.8 
Feb., 1925 182.8 

The base of these relativee is the average for 1913. 
'These cities include Pittsburgh, Erie, Cleveland.1..Akroo, Toledo, Lorain, Dayton, 

Detroit, Bay City, Saginaw, Waterloo, Kansas City, ~oux Falla, San Antonio, Tucson, 
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The measures relating to the individual commodities are sum
marized in Table 56, on the next page. 

Certain rather curious differences between commodities are 
revealed in this table. One would expect the degree of vari
ation to increase, if measured in absolute terms, as the average 
incre8lles. For four of the six commodities listed above just the 
reverse is true. At the dates when prices were lowest the absolute 
-me8llUres of regional difference were greatest for Portland cement, 
pine boards, lime and building sand. With common brick the ab
solute differences from city -to city are least with low prices, and 
greatest with high prices. Wire naiJs show conflicting tendencies in 
this respect. . 

No definite conclusic;ms concerning the relation between re
gional differences and the scale of absolute prices should be drawn 
from these quotations, however. The prices employed relate to but 
four dates. More detailed figures which are given at a later point 
indicate a relationship which is not quite so simple as that suggested 
by the data in Table 56. 

In comparing commodities the relative me8llUres of regional 
difference given in column (4) should be employed. Although the 
cities from which price quotations were drawn were not precisely 
the same for the six commodities listed, it is not probable that the 
rather slight differences in this respect have any material effect on 
the relative measures given in this table, nor on the averages derived 
from them. 

In general, the tendency h8Il been for the degree of regional 
difference to decline since the date of the low point in general building 
material prices in 1922. This is true of aJJ the above commodities 
except common brick. 

On the basis of the averages given in column (4) of Table 56, 
Portland cement appears to be most uniform in price among the 
cities included, while building sand is least uniform. Reasons for 
Spokane, Portland, Ore., .Baltimore, Fairmont, Columbia, Savannah, Shreveport, New 
London, Poughkeepsie, Albany, Rochester, Buffalo. 

Eacb of these cities is represented in the quotations for the cc;nnmodities mentioned, 
except for the following omissions: 

Common brick: Erie, Toledo, Spokane. 
Portland cement: Toledo.Kansas City, Spokane. 
Pine boards: Erie, Toledo, Dayton, Detroit, 8a.Irinaw, Spokane, Baltimore, 

SaV8IlDah, Albany, Rochester, Buffalo. 
Lime: 
Building II&nd: 

Wile nails: 

Waterl"'!. . .Kansas City, Tucson, Spokane, New London. 
Kansas ... ity, Sioux Falls, Spokane, Portland, Ore., Albany, 
BulJalo. 
Eri .. Cleveland, Toled'!.. Lorain, Bay City, Sioux FaUs, Port
land, Ore., Savannah, lOIlreveport, Albany, Roeheeter. 
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TABLE 56 

MEASURES OF REGIONAL DIFFERENCES IN BUILDING MATEBIAL PRIClI'.S 

(1) 
Date 

April I, 1922 
May I, 1923 
August I, 1924 
March I, 1925 

Average 

April I, 1922 
May 1,1921 
August I, 1924 
March I, 1925 

Average 

April I, 1922 
May I, 1923 
Augul!t I, 1924 
March I, 1925 

Average 

April I, 1922 
May 1,1923 
August I, 1924 
March I, 1925 

Average 

April I, 1922 
May 1,1923 
August I, 1924 
March I, 1925 

Average 

April I, 1922 
May 1,1923 
August I, 1924 
March I, 1925 

Average 

(2) 
Mean price per unit 

(3). (4) 
Regional price difference 

(mean deviation) 
Absolute Relative 

A. Common brick (24 cities) 
(Unit: 1000 brick) 

$15.48 51. 95 
18.88 3.09 
U.~ 2.41 
11.80 2.42 

B. Portland cement (24 citiee) 
(Unit: barrel) 

$ 2.11 
3.41 
3.10 
3.10 

•. 38 
.26 
.29 
.29 

c. Pine, common boards, no. I, 116 (16 cities) 
(Unit: 1000 feet) 

$39.69 $8.19 
~.OO 8.~ 
43.62 1.26 
45.25 1.94 

D. LimeJ..~ydrated (22 cities) 
\unit: ton) 

$18.61 $2.95 
U.81 2.n 
19.41 2.58 
U.~ 2.43 

E. Building sand (21 cities) 
(Unit: cubic yard) 

$ 2.21 $ .60 
2.35 .43 
2.25 .41 
2.29 .40 

F. Wire nails (16 citi .. ) 
(Unit: keg) 

$ 3.89 $.56 
4.50 .10 
4.24 .41 
4.26 .61 

12.6 
16.4 
13.5 
13.6 

14.0 

13.4 
1.5 
9.3 
9.3 

9.9 

22.1 
16.4 
16.6 
U.S 

18.1 

15.8 
13.1 
13.3 
12.4 

13.8 

21.1 
19.1 
20.9 
17.5 

21.1 

14.4 
IS.S 
11.1 
14.3 

13.8 



REGIONAL DIFFERENCES IN PRICES 165 

these varying results do not concern us now. Differences in trans
portation charges, regional differences in the availability of supplies, 
differences in producing and marketing conditions, and differences in 
the intensity of competition would interact in various ways to 
produce the differences noted. 

It is possible to make a more detailed lItudy of regional dif
ferences in the prices of Portland cement. Monthly quotations on 
this commodity for a number of cities are given in Mineral Resource8 
of the United States, published by the United States Geological 
Survey. Wholesale prices in ten cities,' as given by months for the 
period from July, 1919, to December, 1924, have been employed in 
computing the measures given in Table 57. 

The average monthly price and the mean deviation, in cents, 
are plotted in the accompanying graph. 

FIGURE 10 
AVERAGE MONTHLY PRICES AND MEASURES OF REGIONAL DIFFERENCES 

IN THE PRICES OF PORTLAND CEMENT, AT WHOLESALE, 
IN TEN AMERICAN CITIES, 1919-1924. 

ReQlonai 
MNn .JJriCl!' difft!r-tnce 
DOI"~ ~nt 
3.60,--,---,---,--,----,--,16 

3.20 i---j---Ao.iI---j---..:;i;;;-=ci;;---i14 

2.00 L;;",,-'--;;;:;;;;-L...,=-L-;;o=-L-,=-L-=~ 2 
1919 192q 1921 1922 1923' 1924 

The figures and the graph show the rise in Portland cement 
prices to a high in 1920, the break late in that year, the gradual 
recovery in 1922 and 1923, and the moderate recession in price 
during 1923 and 1924. The measures of regional difference have 
varied materially during this period. Two periods of relatively 
wide regional price variation stand out. The first of these came at 
the peak of cement prices in 1920. The immediate effect of the en
suing decline in average prices was a sharp diminution in the degree 
of regional difference. This was due, presumably, to a more abrupt 

'Atlanta, Boston, Denver, Detroit, Kansas City, Los Angeles, New York, Pitts
burgh, San Francisco, Seattle. 
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TABLE 57 

AVBUOII MONTHLY PRICES WITH MlU8'C'Rm8 01' REGIONAL DxlTEBENCJDB IN THIll 
PRICES OJ' POBTLAND Ci:MENT, AT WBOLESALII, IN 

TEN AKmuCAN Crrxu, 1919-1924 
(Unit: barrel) 

(1) (2) (3) (4) (5) (6) (7) 
Month Mean Regional difference Mean Regional difference 

price (mean deviation) price (mean deviation) 
Absolute Relative Absolute Relative 

1919 1920 

January $2.54 $.274 10.8 
February 2.56 .268 10.4 
March 2.54 .252 9.9 
April 2.54 .252 9.9 
May 2.71 .265 9.8 
June 2.72 .272 10.0 
July $2.44 $.190 7.8 2.89 .275 9.5 
Allg\ll!t 2.40 .184 7.6 3.09 .393 12.7 
September 2.40 .184 7.6 3.10 .409 13.2 
October 2.40 .184 7.6 3.28 .498 15.2 
November 2.51 .266 10.6 3.16 .354 11.2 
December 2.51 .266 10.6 3.20 .386 12.1 

1921 1922 

January 3.02 .247 8.2 2.65 .350 13.2 
February 2.96 .288 9.7 2.60 .334 12.8 
March 2.99 .307 10.2 2.56 .322 12.5 
April 2.89 .251 8.7 2.57 .314 12.2 
May 2.80 .339 12.1 2.57 .314 12.2 
June 2.81 .261 9.3 2.58 .326 12.6 
July 2.87 .294 10.3 2.58 .279 10.8 
August 2.86 .285 10.0 2.60 .267 10.2 
September 2.85 .281 9.8 2.71 .231 8.5 
October 2.73 .302 11.1 2.73 .220 8.1 
November 2.67 .331 12.4 2.65 .181 6.8 
December 2.68 .325 12.1 2.62 .181 6.9 

1923 1924 

January 2.60 .211 8.1 2.59 .241 9.3 
February 2.58 .219 8.5 2.58 .248 9.6 
March 2.64 .170 6.4 2.56 .239 9.3 

~ 2.74 .223 8.1 2.58 .221 8.6 
ay 2.76 .246 8.9 2.57 .222 8.6 

June 2.72 .202 7.4 2.58 .224 8.7 
July 2.72 .202 7.4 2.57 .222 8.6 
August 2.73 .204 7.5 2.60 .186 7.1 
September 2.78 .204 7.3 2.60 .183 7.0 
October 2.72 .218 8.0 2.62 .202 7.7 
November 2.72 .211 7.8 2.53 .153 6.0 
December 2.62 .267 10.2 2.49 .192 7.7 
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decline· in those markets in which prices had been exceptionally 
high than 'n those in which the price of the commbdity had been 
below the average. This sharp decUne in the measure of pegional 
difference lasted only three months. Although the average price 
continued to fall for more than a year thereafter, the degree of 
regional difference increased irregularly after January; 1921. 

The secORd period of high values in the measure of regional 
variation extended from November, 1921, to June, 1922 .. During 
this period the average .price of cement reached its lowest point, 
following the recession of 1920-1922. The increase in the average 
price that began in April, 1922, brought a pronounced decline in 
the regional differences, the measure falling to a level.s~ightly lower 
than that prevailing at the opening of the period here covered, in 
July, 1919. During 1923 and 1924 both the average price and the 
measure of regional difference fluctuated within comparatively 
narrow limits. 

No general conclusions concerning the relation between changes 
in the average price of a "'Commodity and variations in the degree of 
regional price difference may be drawn from a study' of this one 
series. It is highly probable that extensive study would reveal im
portant differences between commodities in this respect. The data 
in the next section portray a relationship differing materially from 
that illustrated above. 

b. Gasoline. Gasoline is 'another commodity sufficiently 
standardized to permit a study of regional price differences.. In the 
present analysis wholesale gasoline prices prevailing in fifty cities 
at seven different dates have been employed.' The results of the 
study are given in the following table. 

TABLE 58 
AVERAO:m WBOLEBALlII Pm:cmSAND MEASURES OF REGIONAL DIFI"ERENCBBINTJDCPIIICB8 

or G FtrrYC S D ASOLINE IN ITIEa AT EVEN ATES -
(1) (2) (3) (4) 

Date Mean ,&rice Regional price difference 
per g on (mean deviation) 
(in centa) Absolute Re\ative 

(in centa) 
May, 1920 27.7 1.47 5.3 
January, 1922 22.5 1.88 8.3 
April, 1923 21.5 1.89 8.8 
June, 1924- 18.3 1. 76 9.6 
August, 1925 19.1 1.82 9.5 
January, 1927 17.2 1.94 11.3 
OctobE"r. '1927- 14.5 1. 78 12.2 

*Tb.eae DleILIW'eI are buI!d upon Q.uotations for 49 cities. A 6iure wu not available for Crawford. 
Nebraska. 

'The quotations are wholesale tank: wagon prices, exclusive of tax (where a tax is 
levied), && puhlished in the NoIitJnDJ Petroleum Ntw8. The prices ueed are thoee given 



168 THE BEHAVIOR OF PRICES 

In May, 1920, at the peak of general prices, gasoline prices 
were higher than at any of the other dates recorded above. (This 
was not the actual high of gasoline prices in 1920, however.) Re
gional differences, whether measured in absolute or relative terms, 
were ata minimum. By January, 1922, the average price had de
clined 5 cents a gallon, but the degree of regional difference had ma
terially increased. The absolute measure of regional differences is 
fairly stable after that date, but the relative measure increases 
with declining average prices. In October, 1927, with the average 
price at the lowest here recorded, the relative measure of regional 
difference was at its maximum, values being more than twice as 
great as during the high prices of 1920. There is apparent here a 
tendency toward greater regional uniformity at high prices than at 
low, but with observations for only seven dates the precise relation
ship cannot be determined. 

A more detailed story is furnished by the following measureS· 
These have been computed from monthly tank wagon gasoline 
in that publication for the date nearest the first of the month. The following cities are 
represented : 
Standard Oil N. J. T6'fTiIqry 
Newark, N. J. 
Baltimore, Md. 
Washington J.D. C. 
Richmond, va. 
Wheeling, W. Va. 
Charlotte, N. C. 
Cbarleeton, S. C. 
Columbia, S. C. 
Standard Oil N. Y. Terri.Imy 
New Yor_~ N. Y. 
Albany, N. Y. 
Buffalo, N. Y. 
Boston, MlUB. 
Atlantic Refining Territor, 
Pittsburgh, Pa. 
Pbiladelphlal...Pa. 
Providenc~ 1t. I. 
Hartford, vonn. 

Standard Oil KV. Terri.Imy 
Lexington, Ky. 
Birmingbam, Ala.. 
Atlanta, Ga. 
Savannah, Ga. 

Continental Oil Terri.Imy 
Denver, polo. 
Butte, Mont. 
Salt Lake City Utah 
Albuquerque, N. M. 
Boise, Idaho 

StandardOillnd.Terri.Imy 
Chicago, Ill. 
Iudianapolis, Iud. 
Detroit, Mich. 
Madison, Wis. 
Minneapolis, Minn. 
Des Moines, Iowa 
St. Louis, Mo. 
Fargo, N.D. 
Standard Oil Nehra/Jka Terri.Imy 
Cr.wfo~< Nebr. 
Omaha, .Nebr. 

Standard Oil Cal. Terri.Imy 
Loa Angeles, Cal. 
Ban Francisco, Cal. 
Portland...9re. 
Seettle, waab. 
Spokane, Waab. 
Tacoma, Waab. 
Standard 0illA. Terri.Imy 
Little Rock, Ark. 
New Orleans, La. 
Shreveport. La. 
Naabville, Tenn. 
Memphle, Tenn. 
Magnolia Petroleum Territory 
Oklahoma City, Okla. 
Dallas, Texas 
El Paso, Texas 
Fort Worth, T .... 
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prices at wholesale, in the ten cities represented by the cement 
figures in Table 57. Data from these cities alone were utilized in 
order that the results for cement and gasoline might be comparable. 

TABLE 59 
AVERAGE MONTHLY PmCES WITH MEASURES OF REGIONAL DlFJ'ERENCES IN THE 

PIuCEB OF TANK WAGON GASOLINE, AT WHOLESALE, IN 
TEN AMERICAN CITIES, 1919-1927 

(Unit: gallon) 

(1) (2) (3) (4) (5) (6) (7) 
Month Mean RegionaJ difference Mean RegionaJ difference 

price (mean deviation) price (mean deviation) 
(in cents) Absolute Relative (in cents) Absolute Relative 

1919 1920 
January 23.1 1.54 6.6 23.3 1.43 6.1 
February 23.3 1.66 7.1 24.3 1.71 7.0 
March 23.3 1.66 7.1 24.6 1.94 7.9 
April 23.3 1.66 7.1 26.6 1.93 7.3 
May 23.3 1.66 7.1 26.8 2.10 7.8 
June 23.4 1.74 7.5 27.5 2.44 8.9 
July 23.5 1.58 6.7 27.6 2.53 9.2 
August 23.5 1.58 6.7 27.6 2.53 9.2 
September 23.1 1.22 5.3 29.3 1.83 6.2 
October 23.1 1.22 5.3 29.3 1.83 6.2 
November 23.1 1.22 5.3 29.3 1.83 6.2 
December 23.1 1.22 5.3 29.2 1.77 6.1 

1921 1922 
January 29.0 1.54 5.3 22.5 2.23 9.9 
February 27.1 1. 70 6.3 21.7 1.26 5.8 
March 25.5 1.71 6.7 21.7 1.26 5.8 

~ 24.8 1.27 5.1 21.7 1.26 5.8 
ay 24.7 1.41 5.7 22.6 1.62 7.1 

June 22.9 2.11 9.2 23.9 2.11 8.8 
July 22.1 1. 74 7.9 24.0 2.21 9.2 
Auguat 21.8 2.09 9.6 22.9 1.51 6.6 
September 20.9 1.80 8.6 22.3 1.51 6.8 
October 20.8 1.94 9.3 22.3 1.51 6.8 
November 22.4 1. 77 7.9 20.2 1.69 8.3 
December 22.9 2.47 10.8 19.9 1.81 9.0 

1923 1924 
January 19.5 1.41 7.2 13.1 1.66 12.7 
February 19.2 1. 73 9.0 16.5 2.20 13.3 
March 20.6 2.30 11.1 18.0 1.80 10.0 
April 20.4 2.69 13.2 18.0 1.80 10.0 
May 19.1 2.79 14.6 18.0 1.80 10.0 
June 19.2 1.95 10.2 18.0 1.80 10.0 
July 19.2 1.95 10.2 17.0 2.20 12.9 
August 18.0 2.59 14.4 16.4 1. 72 10.5 
September 15.7 2.46 15.7 16.0 1.40 8.8 
October 14.6 2.83 19.4 14.1 .57 4.1 
November 13.1 2.14 16.4 13.6 .68 5.0 
December 12.4 1. 70 13.8 13.4 .94 7.0 
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TABLE 59 (Cont.) 

(I) (2) (3) (4) (5) (6) (7) 
Month Mean Regional diflerence Mean Regional difference 

price (mean deviation) price (mean deviation) 
(in cents) Absolute Relative (in cents) Absolute R.el&tive 

1925 1926 

January 13.5 1.04 7.7 15.7 1. 70 10.9 
February 15.9 2.24 14.1 15.7 1. 73 11.0 
March 18.1 2.22 12.2 16.3 2.09 12.8 
Aril 17.9 2.06 11.5 17.3 1.18 6.8 ~ay 17.8 1.99 11.2 18.1 1.62 8.9 
June 18.2 2.30 12.6 18.8 1.99 10.6 
July 18.5 2.54 13.7 18.8 1.99 10.6 
August 18.8 2.59 13.8 18.8 1.99 10.6 
September 16.1 1.04 6.4 18.8 1.99 10.~ 
October 15.8 1.34 8.5 17.7 3.13 17.7 
November 15.2 1.86 12.2 17.2 2.83 16.4 
December 15.5 1. 70 11.0 16.4 2.84 17.3 

1927 

January 17.0 2.52 14.8 
February 17.0 2.32 13.6 
Marc,h 16.6 2.13 12.8 
Aril 15.4 2.93 19.0 ~ay 14.1 3.18 22.5 
June 14.7 1.69 11.5 
July 15.0 1.42 9.5 
August 15.1 1.56 10.4 
September 14.6 1.39 9.5 
October 14.2 1.56 11.0 

The average monthly prices and the mean deviations (expressed 
as percentages of the means) are plotted in Figure 11. The changes 
here are somewhat more erratic than are those traced in the study 
of cement price differences. The measure of regional differences in 
gasoline prices reached its peak and started a precipitous decline 
five months before the average price had begun to fall. There
after, as the average price declined, the measure of regional varia
tion moved upward jerkily, reaching a peak two months before the 
low of gasoline prices in December, 1923. The mean price fluc
tuated about a fairly constant level after that date, while the index 
of regional differences recorded a major decline to alowinOctober, 
1924, and an irregular advance to a new high value in May, 1927. 
The later entries for 1927 are distinctly lower than the peak value, 
but well above the average for the years prior to 1923. 
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FIGURE 11 
AVERAGE MONTHLY PRICES AND MEASURES OF REGIONAL DIFFERENCES 

IN THE PRICES OF TANK WAGON GASOLINE, AT WHOLESALE, 
IN TEN AMERICAN CITIES, 1919-1927. 
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It is noteworthy that, except for temporary swings, the degree 
of regional variation in gasoline prices has been distinctly higher for 
the years 1923 to 1927 than for the years 1919 to 1922. This is more 
clearly brought out by e. comparison of the averages, for these two 
periods, of the monthly entries in Table 59. 

Mean price of gasoline, at wholesale, 
in ten cities (in cents) 

Measure of regional difference 
(absolute) 

Measure of regional difference 
(relative) 

1919-1922 1923-1927 

24.1 

1.74 

7 .. 2 

16.7 

1.96 

11.8 

The samples of wholesale prices presented in this section relate 
to but a narrow field. Limited though this evidence be, it indicates 
that there are very considerable regional differences in prices, even 
in prices relating to thoroughly standardized commodities, and that 
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TABLE tiO 

MJ:ASUlUlS OJ' REGIONAL DIJTJ:RENCES IN FOOD PRICES, AT RETAIL 

(1) (2) (3) 
Commodity Regional difference 

(mean deviation as percentage Q 

mean) 
51 Cities 39 Citi .. 

1913 1924 

Wheat, cereal 2.8 
Oleomargarine 3.4 
Butter 2.6 3.8 
Sugar, granulated 5.6 4.2 
Lard 5.1 4.5 
Com Bakes 4.8 
Ham, sliced 5.2 5.0 
Milk, evaporated 5.3 
Nut margarine 5.5 
Raisins 5.5 
Bread 4.1 5.7 
Lamb 6.3 5.9 
Ch .... 3.2 5.9 ru .. 7.9 6.1 
Coffee 8.6 6.2 
Flour 8.8 6.3 
Rolled oats 6.5 
Be&tl8, Davy 6.5 
TomatoeB, canned 6.5 
Peas, canned 6.7 
Com, canned 6.7 
Vegetable, lard substitute 7.3 
Prun .. 7.5 
SalmoD, canned red 7.8 
Pork chops 5.0 7.9 
Onions 8.2 
Bacon, sliced 7.1 8.5 
Macaroni 8.7 
Beane, baked 8.7 
Oranges 9.4 
Cabbage 9.8 
Tea 9.2 10.4 
Chuck roast 5.4 10.5 
Hens 7.6 10.6 
Plate heel 8.8 11.3 
Sirloin steak: 7.0 12.2 
Milk, fresh 7.4 12.2 
Rib roast 6.7 13.5 
Potatoes 11.2 13.7 
EggB, strictly fresh 17.5 13.7 
Cornmeal 19.0 14.7 
Roundstesk 11.4 15.9 
Bananas 38.3 
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these differences vary in magnitude from time to time. A com
prehensive collection of measures similar to those given above, 
based upon quotations for a number of commodities and from a 
number of cities, would provide material for generalizations con
cerning regional variations in commodity prices. Although a few 
quite tentative principles have been suggested in the preceding 
pages, the data are too limited to justify any general conclusions. 

2. REGIONAL DIFFERENCES IN RETAIL PRICES 

a. Foods. Measures of regional variation in the prices of 
certain articles of food, at retail, appear in Table 60.' For the year 
1924 these range in value from 2.8, for wheat cereal, to 38.3, for 
bananas. The prices of wheat cereal were standardized, and 
marked by only minor differences from city to city, while there were 
extreme regional diversities in banana prices. For certain articles 
prices prevailing in different cities in the year 1913 were available, 
and these were used in the computation of measures of regional varia
bility for that year. Although the number of cities from which the 
quotations are drawn was not the same for 1913 as for 1924, some 
interest attaches to a comparison of the measures for the two years. 
Detailed comment is unnecessary. 

b. Coal, Gas and Electricity. Retail prices of certain non-foods 
are gathered by the United States Bureau of Labor Statistics in a 
number of cities. Measures of regional differences in the prices of 
articles used for fuel and lighting, computed as in the preceding ex
amples, appear in the following table.' 

'These prices have been BeCUred from the bulletins of the United States Deportment 
of Labor on retail prices. For & few commodities the number of cities rer.resented is 
Bligbtly I ... than the number indicated in the column headings in Tab e 60. The 
measures in column (3) are based upon prices in 49 cities for oleomargarine, 50 cities for 
sliced ham, 50 cities for cabbages and 45 cities for sirloin steak. The measures in 
column (l) are based upon prices in 38 cities for sliced ham and 34 cities for plate beef 
and sirlom steak. 

For certain commodities there may be some doubt as to the full comparability of 
the prices quoted for different cities. The difficulty of securing comparable quotations 
is greatest for certain of the cuts of beef, but most of the other commodities for which 
prices are given are standardized. Effort is made by the Bureau of La.bor Sta.tistics to 
secure comparable quota.tions. 

'The prices used in preparing Tables 61 and 62 ore taken from the M tmJ.hly Labor 
Review, a publication of the U. S. Bureau 01 La.bor Sta.tistics. 
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TABLE 61 

MEASURES 01' REGIONAL DIFFERENCES IN THE PRICES OJ' CoAL, GAS 
AND ELECTRICITY, AT RETAlLl 

(1) ~2) (3) (4) (5) (6) (7) (8) (9) (10) 
1913 1924 

Commodity Unit No. Mean Regional No. Mean Regional 
of price difference of 

.. difference pnce 
cities (av.for (mean de- cities (av. for (mean de-

U. S.) ~;:~i) U.S.) • ,viation) 
A la- la-
lute tive lute ti"" 

Anthracite cool short 
~16.04 ~1.08 ton 23 17.86 $ .77 9.8 28 6.7 

Electricity 100 
KW hr. 51 9.34 1.33 14.2 51 8.05 1.12 13.9 

Gas (mfd.) M ft. 43 .95 .11 11.6 42 1.27 .24 18.9 
Bituminous coal short 

ton 28 6.07 1.70 28.0 38 10.09 2.18 21.6 

IThe prices of bituminous coal and anthracite coal are thoee prevailing in the various citil!8 on January 
15th of the yeanI 1913 and 192.. The 1913 prices of gas are those prevailing on April 15thi the 1924 
prices. those on March 15th. The prices of electricity are those prevailing in December of the ymn named. 
Tbe prices of electricity, as quoted for different citiea, are Dot pcriectly comparable, since the tariffs often 
differ in other resp~t8 than in price. The rates employed in this study are those charged for the first units 
consumed. not for exceaa amount&. For convenience in J)rt'8Pntation the rates per kilowatt hour have 
been multiplied by 100, although the initial coDsumption to wbich given rates apply is Ie. than 100 kiJo. 
watt holU'B in many dtiea. Price8 are taken from the Mmll/rly lAbor RninD. 

With the single exception of the figures relating to electricity, 
all the measures of regional difIerence increased in absolute value 
between 1913 and 1924. The mean deviation of electricity prices 
in 51 cities declined from $1. 33 in 1913 to 11.12 in 1924. This ac
companied a decline in the average price of electricity. The relative 
measures of regional difIerence declined for the two coal series and 
for electricity, but in the case of gas there was a material increase. 
For gas the factors responsible for difIerences in price, from city to 
city, were more important in 1924 than they were in 1913. They 
were less important (i. e. there was a closer approach to a uniform 
price) for electricity and, on a relative basis, less important for 
bituminous and anthracite coal. 

When these four commodities are ranked on the basis of the 
1924 measures of regional difIerence anthracite coal is found at the 
top of the list (i. e. its price is more uniform, from city to city, than 
the prices of the other commodities), with electricity, gas and bi
tuminous coal standing in the order named. The difIerences in the 
number of cities from which quotations have been secured should 
be noted. The relatively small regional difIerences in the price of 
Pennsylvania anthracite coal are probably due in part, at least, to 
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the fact that the quotations are drawn from a smaller geographical 
area than are the quotations for the other commodities. 

c, Dry Goods. Retail prices of seven dry goods have been uti
lized in preparing the following table.' 

TABLE 62 

MBASUBBS OP Ri:mONAL DIPI'ERBNCBS IN RBTAlL PmCES 0.. DRY GoODS 

(1) (2) (3) (4) (5) (6) (7) 
Mal, 1915 Sept., 1923 

Commodity Mean RegicmaJ. Mean prir.e RegicmaJ. pric;r difference per yd. difference 
• (mean deviation) (mean deviation) 

Abso- Rela- Abso- 1W1a-
lute tive lute tive 

Sheeting I, bleached $.312 $.0175 5.6 $ .729 $.0304 4.2 
Muslin, leached .107 .0067 6.3 .245 .0108 4.4 
Sheets, bleached .822 .0562 6.8 1.803 .0832 4.6 
Percale .130 .0086 6.6 .273 .0141 5.2 
Outing flannel, 27-28 ineb .114 .0052 4.6 .252 .0142 5.6 
Gingham, apron, 27-28 ineb .081 .0038 4.7 .198 .0113 5.7 
Gingham, dress, 27 inch .120 .0042 3.5 .259 .0156 6.0 

Most of the measures of regional price differences for dry 
goods are lower than those for foods, and all the dry goods measures 
at the later date are lower than thoseforfueIs. The rise in dry goods 
prices between 1915 and 1923 has brought, in all cases, an increase 
in the absolute differences between prices prevailing in different cities. 
The relative variability has increased for three of the articles quoted 
and declined for four. According to the 1923 figures, bleached sheet
ing was more nearly uniform in price than the other articles, while 
gingham dress goods showed the widest differences. 

3. REGIONAL DIFFERENCES IN FARM PRICES' 

More complete data have been utilized in computing measures 
of regional variability for seven farm products, for which December 
1st farm prices were available by years for the period since 1890. 
In studying these results two different questions arise. One con
cerns possible changes in the degree of regional difference in the 
prices of a specific commodity with the passage of time, the other 

lThe Dumber of cities represented is 42 in May, 1915, and 51 in September, 1923, 
except for gingham d,re&, goods, for which guotations for 50 cities were given in 1923. 

IAn important study in this field, deali.ng, however, with but one commodity, is 
contained in a report of the United States Department of Agriculture, "Geography of 
Wheat Pric ..... by L. B. Zapolcon (U. S. D. A. Bulldin No. 594). 
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involves a comparison of commodities in respect to regional price 
differences. The table immediately belowtbrows some light on the 
first of these matters. In preparing this table annual measures of 
regional variability have been averaged, by periods, to facilitate 
the following of their secular movements. These measures are 
shown graphically in Figure 12. 

TABLE 63 
MEASURES OF REGIONAL DIITERENCES IN FARM PmCES 01' SEVEN AGRICULTURAL 

PBODUC'l'S 
(Based upon December rarm prices) 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Commodity Unit No. of Mean deviation, in cents 

states 
189()" 1898- 1906- 1914- 1922- 189().. 189()"1925 
1897 1905 1913 1921 1925 1925 excluding 

inclusive 1914-1921 

Barley bu. 28 9.0 9.4 9.5 14.1 13.2 10.8 9.8 
Com bu. 45 10.6 10.7 ILl 17.4 15.2 12.8 11.5 
Oats bu. 45 7.4 7.4 8.2 10.7 11.8 8.8 8.2 
Rye bu. 32 13.1 13.9 15.6 23.6 24.2 17.4 15.6 
Wheat bu. 42 10.5 10.6 10.0 IS.7 13.8 11.9 10.8 
Potatoes bu. 46 13.S 15.2 15.4 24.8 28.2 18.4 16.6 
Cottqn· lb. 13 .2 .7 1.4 .9 .8 .S 

.Cotton prlC@8 by states were available only fOJ' the years 1890-1899, 1908-1925. 

During the 24 years preceding 1914 the measures of regional 
differences in the prices of five of the above products, expressed in 
cents per bushel, increased slightly. These were barley, com, oats, 
rye and potatoes. A greater increase was recorded in the measure 
for cotton. The data for the years 1900-1907 areacking for cotton, 
however, so that it is impossible to follow the series over the entire 
period. For wheat alone did the regional differences decline. 

The war period brought sharp increases in the absolute mea
surlls of regional difference, and these wider spreads between states 
were in most cases maintained in the last period covered (1922-
1925). The annual figures (not given above) show for all seven of 
the commodities some decline in recent years from the highest values 
registered between 1917 and 1920, but in all cases except cotton the 
most recent figures are above the pre-war averages. These annual 
figures show wheat to be next to cotton in the degree to which pre
war conditions have been approached. This fact of a higher general 
spread between farm priOOs in the various states is a matter of con
siderable interest. It does not seem justifiable to explain it entirely 
as a result of higher prices, since therewas no equal and concurrent 
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rise in these two quantities in the pre-war years. During the period 
from 1890 to 1913 the relative increase in the prices of the several 
commoQities greatly exceeded the increase in regional spread, except 
in the case of cotton. Comparing the post-war years (1922-1925) 
with the last pre-war period (1906-1913), the percentage increase 
in spread materially exceeded the increase in price for four com~ 
modities (barley, oats, rye and potatoes), fell below the price in
crease for one (cotton) and was approximately equal to the price 
increase for two (com and wheat). 

FIGURE 12 
ABSOLUTE MEASURES OF REGIONAL D,FFERENCES IN THE FARM PRICES 

OF SIX AGRICULTURAL PRODUCTS. 
Averages, by Periods. 

(The measures plotted are the mean deviations of farm prices in cents per bushel in 
the several states. The number of states represented in each case is given in 
Table 63.) 
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FIGURE 14 
RELATIVE MEASURES OF REGIONAL DIFFERENCES IN THE FAR .. PRICES 

OF SEVEN AGRICULTURAL PRODUCTS. 

Averages, by Periods. 
(Mean deviation as percentage of mean price) 
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This price rise is shown, for the separate commodities, in Table 
64 and in Figure 13. Farm prices, averaged for the periods em
p\oyed in the preceding table, are here shown. The stability of 
regional spread prior to 1913 is particularly worthy of note when 
considered in connection with these figures. Cotton (not shown in 
Figure 13) stands as the one notable exception which had a greater 
relative increase in spread than in price during the 24 years pre
ceding the war. 

TABLE 64 

DECEJlBEB FARM PRICES OJ" SEVEN AGRICULTURAL PRODUCTS 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Cominodity Unit Average December fann prices, in cents 

1890- 1898- 1906- 1914- 1922- 1890-1925 1890-1925 
1897 1905 1913 1921 1925 inclusive excluding 

1914-1921 

Barley bu. 43.9 42.7 58.4 79.2 59.6 56.4 49.9 
Cora bu. 35.7 40.4 54.8 89.9 76.1 57.5 48.3 
Oata bu. 28.4 30.2 39.3 52.2 41.7 38.0 33.9 
Rye bu. 53.2 54.9 70.3 117.4 79.7 74.6 62.3 
Wheat bu. 67.2 67.6 84.6 150.9 116.2 95.2 79.3 
Potatoes bu. 50.1 52.0 61.6 110.3 96.9 71.6 60.6 
Cotton lb. 7.1 8.3 11.2 19.8 23.9 13.0 11.0 

When the measures of regional variability are expressed as 
percentages of their respective mean values it is possible to compare 
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the different commodities and to follow more accurately the changes 
in relative variability. These figures appear in the following table. 
Changes by periods are shown graphically in Figure 14. 

TABLE 6S 

R.l:LATIVE MEASUIlEB OJ' REGIONAL DIFI'ZRENClaS IN FAJUI' PmCBS (w 

BEvEN AGRICULTURAL PBoDUC'l'B 

(Based upon December farm prices) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Commodity No. of Mean deviation as percentage of mean 

states 
1899- 1898- 1906- 1914- 1922- 1890-1925 1890-1925 
1897 1905 1913 1921 1925 :nclusive excluding 

1914-1921 

Barley 28 19.2 18.7 15.2· 16.7 18.7 17.6 17.8 
Com 45 22.8 20.9 17.1 17.3 17.2 19.3 19.8 
Oats 45 20.8 19.0 17.1 17.4 20.7 18.8 19.2 
Rye 32 22.5 21.8 19.2 17.5 23.4 20.6 21.5 
Wheat 42 14.7 14.1 10.9 10.5 11.2 12.4 12.9 
Potatoes 46 24.7 24.6 21.1 20.6 27.2 23.2 24.0 
Cotton 13 3.4 ·5.5 7.3 4.0 ·4.9 ·4.0 

~ottob firurea were available from 1890 to 1899 and from 1908 to 1925. The a~ for 1~1913 
Is bued on 6 yean., and the averages for 189().1925, inc:ludina: and ezcludlng 191'-1921. are based on the 
28 aDd 20,an. ft8J)eCtively, for which fipRa were available. 

Of the seven articles listed cotton shows by far the smallest 
relative regional variation while potatoes, with a measure approxi
mately six times that of cotton, has the highest. Some of the 
reasons for this are clear. The cotton states constitute a fairly 
homogeneous territory, and the price of cotton is set in a national, 
if not in a world market. Differences in price attributable to trans
portation charges are relatively low. In all these respects potatoes 
stand at the other extreme from cotton, and the wide difference in 
regional variability is a natural consequence. 

The grains fall between cotton and potatoes in the matter of 
regional variability, with wheat at one extreme (the lowest) and 
rye at the other, not {ar below potatoes. 

The pre-war trends of the percentage measures of regional 
difference were downward (except for cotton), a fact which follows 
naturally from the upward course of prices and the approximate sta
bility of the inter-state spread, expressed in cents. During the last 
period covered (1922-1925) lower prices brought increases in the 
relative spread. Potatoes and rye were carried above the highest 
pre-war figure, oats and barley approximately up to the highest 
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pre-war average, while wheat, com and cotton remained relatively 
low. 

§ Regional Differences in Discount Rates 

The records of regional differences in commodity prices may be 
supplemented, for purposes of comparison, by Bome figures relating to 
corresponding differences in discount rates. In view of the mobility of 
capital and the wide extent of the market for capital and credit it might 
be expected that the regional differences in discount rates would be 
relatively small. This assumption may be tested by means of the data 
on discount rates in a number of important cities which are compiled by 
the Federal Reserve Board and published monthly in the Federal Reserve 
Bulktin. They relate to customers' prime commercial loans. The ori
ginal rates, as quoted for individual cities, are not averages, but are the 
rates at which the bulk of the loans of this class are made by reporting 
banks. Where the reported rates are given in terms of the range from 
low to high, an average of these limits has been taken. The Federal 
Reserve Board's reports show that some changes have been made from 
time to time in the method of reporting rates, but it does not appear that 
these have seriously affected the comparability of the rates for different 
periods. The comparison of cities, however, in respect to discount rates 
must be made with some reservations, because of the difficulty of se
curing fully comparable returns. Significance should not be attached, 
therefore, to minor differences between the averages for different cities. 
The larger differences represent true regional variations of considerable 
economic importance. 

In the following table are given the average discount rates, by months 
from July, 1918, to August,1927, and measures of regional differences in 
discount rates. The basic measure of regional difference is the mean 
deviation, deviations being measured from the arithmetic average of the 
rates prevailing in the several cities at each date. In the table this is 
shown in absolute form and as a percentage of the average rate. 

TABLE 66 

AYBltAGB DISCOUNT RA.'l1IS ON Ct.IsToImRs' LoANS IN AlmuCAH CnIlts. WITH MEASU1lES OJ' RllGIONAL 
~1918-1921 

(The Dumber of dties ~ted bas varied from 32 to 3S shK'e 1920. In 1918 and 1919 the numbel' 
l1lDPd from 26 to 32. For the IUUIle8 of dties and the ori8ina1 QUotatioua ate the p.wal &un. Bttlldia.) 

(I) (2) (l) (0) 
Dat. Averqerate Recional difference 

(mean deviation) 
Absolute Relative 

1918 
July 6.05 ... 6.' 
AUI· 6.20 ... 7.2 
Sept. 6.23 .52 I.l 
Clot. 6.20 .<7 7.' 
Nov. 6.23 .47 7.' Ott. 6.1" .so 8.1 
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TABLE 66 (ConL) 

(I) (2) (3) Regional dlfference (4) Dat. Averap rate 
(mean devIation) 

Ab90lute Relative 

1919 
I.an. 6.14 .5' 8.8 

.b. 6.14 .5' 8.8 
Much •. 06 .5' 8.9 
Apri1 .... .5 • 9.3 
May 6.10 .5. 9.2 
ion. 6.01 .5' 8.9 
ul, •• 02 .5' S.9 

Aug. •. os .50 8.3 

~ •. 06 .5' S .• 
•. 02 • 49 8.1 

Nov. ..OS .49 S.O 
Dee. •. 06 .46 7 .• 

t920 
I.an. 6.1' .'9 8.0 

.b. 6.36 ... ..S 
Much .... .J9 •. 0 

tr.: 6.55 .J9 5.9 
6.69 ... . .. 

iune 6.81 .41 .0 
ul, 6.86 .J7 S .• 

Aug. 6.89 .J7 $,4 
Sept. 6,89 .. , •. 1 
Oct. •. 88 .« •. 4 
Nov. 6.91 .J' 5 .• 
Dee. 6.94 

1921 
.40 5.S 

I.a •• 6.97 .4, •. 0 
.b. . ... .4S •. 4 

M...., 6.96 .40 5.8 
Apri1 7.02 .'J 6.2 
Ma, 6.96 .40 5.S 

i~ 6.94 .J9 5 .• 
6.97 .J9 S .• 

Ans. 6.89 .41 •. 0 
Sop. 6.87 .'2 •. 1 
OCt. 6.86 .42 •• 2 
Nov. . ... .'3 •. J 
D ... 6.71 .51 7 .• 

1922 
I.an. . ... .5' S., 

.b. 6.54 •• 1 9.4 
Much .... .5' S .• t!: 6.38 .59 9.2 

6.27 .63 10.1 
ion. 6.25 .62 9.9 
ul, 6.12 .. , 10.0 

Autl. ..08 ••• 10.8 
Sop. 6.10 .72 11.8 
Oct. 6.01 .58 9 .• 
Nov. 5.07 .59 9.9 
Dee. 6.11 .M 10.S 

1923 

I.~. ..os .60 9.9 
5." .M 10.6 

Much •. 06 .55 9.0 
April .... .5. 9.3 
May 6.13 .55 9.0 June 6.10 . 54 S .• 
uly 6.10 • 59 9 .• 

AUI. 6.12 .58 9.S 
So", 6.20 .59 9.S 
Oct. 6.16 .63 10.2 
Nov. 6.15 .5' S.9 
D ... 6.12 .5. 9.' 

1921 
f,an. 6.21 .5. 9.0 . 

• b. 5.97 .46 7.S 
Mano' 5." .46 7.7 

tr.: S.W' .48 S.2 
5." .49 S.4 
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TABLE .. (Coa<.) 

(I) (Z) (3) ReeioDal dlffeRDCe (t) Date Avaale rate 
(mean deviation) 

Abaolute Relatift 

1924 (cont.) 
June 5.72 .52 '.0 Jul. 5.68 .5' 10.' 
AUI· 5.54 .58 10.5 
s.pL 5.61 ... U.8 
Oct. 5.52 .60 10.9 
Nov. 5.53 .5' 10.5 
D<c. 5.53 .57 10.3 

1925 
Jan, 5.50 .5. 10.2 
Feb. 5.53 .57 10 .• 
M"",h 5.5'" ... '.1 April 5.57 .5' '.7 
M •• 5.58 .57 10.3 
June 5.57 .53 '.5 
July S.S7 .57 10.2 
Aug. 5.53 .55 10.0 
SepL 5.55 .51 .. , 
Oct. 5.61 .Sf '.7 
Nov. 5.67 .5' '.5 
0 ... 5." 

1926 
.52 .. , 

Jan. 5.62 ••• 8.8 
Feb. 5.65 .51 '.0 
M,,"," 5.61 .'8 8.5 
April 5.63 .• 7 8.' 
M.y 5.62 ... 8 .• 
~u ... 5.55 .53 '.5 
u1y 5.54 .51 '.3 

Aug. 5.57 . 52 ••• ~pt. 5.62 ••• 8.a 
Oct. 5." .f6 8.' 
Nov. 5.62 .f5 8.0 
0 ... 5.65 

1927 
... 8.8 

Jan. 5.61 .f7 •. t 
Feb. 5." ... 8 .• 
M,,"," 5.60 .52 '.3 
April 5.60 .53 '.5 
May 5.59 .52 ••• 
J:r: 5.57 '.52 '.J 

5.5. . f7 8 • 
A .... 5.53 . 53 • •• 

The mean rates and the relative measures of regional difference are 
plotted in Figure 15. It is clear from this graph that the degree of regional 
difference in discount rates varies considerably from time to time. The 
regional discrepancies were at a minimum during the period of high 
average rates in 1920 and 1921, and reached maximum values following 
the general decline of rates in 1921-22 and in 1924. The general course 
of the index of regional differences snows three relatively short periods of 
increase and three much longer periods of decline. The first increase 
came in late 1918 and early 1919, the second in 1921-22, the third in 
1924. Each was followed by a considerably longer period of decline. 

The general relationship between movements of the average rate 
and changes in degree of regional difference is an inverse one. With 
every sustained rise in the average rate there has been a decline in the 
degree of regional difference, and with every sustained fall in the average 
rate there has been an increase in these differences. High rates bring an 
approach to uniformity. With a low average rate there is a wide range 
between the charges in individual cities. This may be due to the fact. 
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FIGURE 15 
AVERAGE DISCOUNT RATE ON CUSTOMERS' LOANS IN 26 TO 35 CITIES, INDEX OF REGIONAL DIFFERENCES 

IN CUSTOMERS' RATES, AND RATE ON 60-90 DAY PAPER IN 
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that in some cities the fairly high rate which is set by custom or by 
regulation tends to prevail at a.ll seasons. A decline in the average rate 
brings wider regional differences because the downward movement is 
genera.lly much more marked in some cities than in others. 

An a.!ternative or para.llel explanation of tbe cbanges in the index of 
regiona.! differences in discount rates is offered by Mr. George Soule. 
Mr. Soule suggests that discount rates may be more uniform througbout 
the country when the member banks have to depend more largely on 
the reserve banks for their sources of credit. Conversely. departures 
from uniformity would be most pronounced when member banks are 
least dependent on the reserve banks in this respect. A month-by
month comparison of the index of regional differences in discount rates 
and discounts for member banks by the federa.! reserve banks between 
1918 and 1927 shows an inverse relationship, which accords with Mr. 
Soule's explanation. 

Some interest attaches to a comparison of the average of these rates 
with the market rate on 60-90 day paper in New York. (This latter 
figure, it should be noted, is the market rate as quoted in financia.! papers. 
It is not the "customers' rate", upon which the genera.! averages are 
based.) This series is plotted on the same chart. As might be expected, 
the average rate for the country at large fluctuates over a much narrower 
range than does the New York rate, and moves in genera.! on a distinctly 
higher level. Only during the period of violent disturbance between 
February, 1920, and May, 1921, was the average rate below the market 
rate·in New York. 

A somewhat more realistic view of the degree of regiona.! difference 
in discount rates is afforded by the following table, showing the average 
rate in each of 34 cities during the five year period 1922-1926. 

TABLE 67 

DISCOUNT RATBS ON CusrmIBRs' LoANs 

AVERAGB RATES IN T'lmuy FoUll AMERICAN Cmas. 1922-1926. 

(I) (2) (3) (I) (1) (3) 
Rank City A"."... Rank City A ...... 

m'. m'e 
1 Bo&ton 4.77 1. Clewiand 5.79 
2 Phlladelphia 4.95 1. Louisville 5.81 
J St. Louis .... 2. NewOrl~na 5.82 • New York 5.01 21 Houston 5.82 
5 Chicago 5.02 22 Denver 6.1l • Minneapolis 5.18 2J Birmingham 6 .• 4-
7 Baltimore 5.36 24 Little Rock 6.21 • San Francisco 5.40 25 Portland. Ore. 6.26 • Richmond 5.41 2. Seattle 6.27 I. Orulas 5." 27 Jacksonville 6.29 

11 Detroit 5.49 2. LosA~lea 6.29 
12 Pittlburgh 5." 2' Salt Lake City •. » 
13 Kansas City 5.70 JO Nashville 6.35 

" Omaha s.n J1 Spokane '.40 
15 AtllUlta 5.71 J2 Oldahoma City 6.67 

" Cincinnati 5.72 JJ E' ..... 7.63 
17 Bu8'alo 5.76 J. Helona 7.71 
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The large cities of the northeast have the lowest rates, in general, 
while the higher rates are found in cities of the west and south. Although 
there is no sharp geographical division, the following grouping reveals 
certain broad differences between regions: 

GROUP 

Average rate on 
customers' loans, 

1922-1926 
Cities of the Middle Atlantic and Northeast 

(Boston, Philadelphia, New York, Buffalo) 
Cities of the Upper Mississippi 

(St. Louis, Chicago, Minneapolis, Detroit, Pittsburgh, 
Cincinnati, Cleveland) 

Cities of the South 
(Baltimore, Richmond, Atlanta, New Orleans, Louis
ville, Birmingham, Jacksonville, Nashville) 

Cities of the Pacific Coast 
(San Francisco, Portland, Seattle, Los Angeles, 
Spokane) 

Cities of the Western Plains and Rocky Mountains 
(Kansas City, Omaha, Denver, Salt Lake City, Helena) 

Cities of the Southwest 
(Dallas, Houston, Little Rock, Oklahoma City, El Paso) 

5.12 

5.40 

5.86 

6.12 

6.32 

6.35 

The differences between cities and between the various groups of 
cities distinguished above represent variations in the degree of com
mercial development and business stability, differences in the amount of 
available credit and differences in the intensity of the demand for cap
ital and credit, as well as variations in local business~conditions and bank
ing habits. 

It is impossible, with the data available, to make an accurate com
parison of discount rates and the prices of specific commodities in respect 
to regional variation. The markets from which the original quotations 
were drawn were not the same, nor were the periods of time covered 
identical. A rough comparison is of some interest, but the conclusions to 
be drawn are merely suggestive, and not final. 

Certain measures of regional variation, all in relative form, are 
brought together in the table on the next page. 

Discount rates appear to be more uniform in price than most of the 
farm price and wholesale price series. There is one exception in the 
former group, for the farm price of cotton is marked by much smaller 
regional differences than are discount rates. Among commodities at 
wholesale the averages for Portland cement and gasoline are only slightly 
greater than that for discount rates. All the dry goods are more uniform, 
in their retail price quotations, than discount rates. . 

In addition to the articles listed above measures for 43 articles of 
food, at retail, are given in Table 60. These are based upon quotations 
from 51 cities. The measure of regional differences in discount rates ex
ceeds the corresponding measures for 26 of these articles, and is exceeded 
by the measures for 17 foods. 
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TABLE .. 

MEASURBS OJ' RaGZOlfAL DIP'PBJl&NCES IN DISCOUNT RATES AND III Sa.EcuD COIOlODJ:TY Puca ...., ... 
(I) (2) (3) (4) 

Seri .. P~riod covered by No. of markets Average measure of 
oriEinal quotations .. ....... ted regional diffeRDCe 

(relative) 

Diacount rates 1918--1921 26 to 35 8.5 

Farm pricq 
Cotton 1922-1925 13 4." 
Wh"" 1922-1925 42 11.2 
Com 1922-1925 .. 17.2 
Barley 1922-1925 28 18.7 
Oats 1922-1925 .. 20.7 
Rye 1922-1925 32 23.'" 
Potatca 1922-1925 .. 27.2 

Building materiala 
Portland cement 1922-1925 24 ••• Wire naila 1922-1925 16 1l.8 
Lime 1922-1925 22 13.8 
Brick 1922-1925 2f 14.0 
Pine boe.rcia 1922-1925 16 18.1 
Sand 1922-1925 21 21.1 

Gaeoline 1920-1927 50 8.8 

Dry goode at retail 
51 Sh~tiD'. bleached 1923 4.2 

Muslin, bleached 1923 51 4.4 
PercaJe .923 51 5.2 
F1annel. outine 1923 51 5.6 
Gingham, apron 1923 51 5.7 

Fuets. at retaU 
Anthracite coal 1924 28 6.7 
Electricity 1924 51 13.9 
Gu. manufactu~ 192' 42 18.9 
Bituminoul coal 192' J8 21.6 

The degree of regional diversity in discount rates is somewhat 
greater than might have been expected. In spite of the traditionally 
wide market for credit, regional differences in discount rates appear to be 
greater than those found among many commodities in retail markets, 
and are not materially lower than the differences prevailing in the prices 
of certain staple commodities in wholesale markets. 

n Regional Differences in Price Behavior 

An example of obvious regional differences in price behavior is 
afforded by index numbers of wholesale prices in different Countries. 
That American and German prices followed somewhat different 
courses between 1915 and 1925 needs no demonstration. Our 
present concern, however, is not with. international differences in 
the movements of wholesale price index numbers. The objects of 
immediate interest are the less obvious differences between the be
havior of the prices of individual commodities and commodity 
groups in different markets and in different geographical areas. 
The aspects of price behavior which ehould be studied in making 
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this regional comparison include all those which have been dis
cussed in the preceding chapter. Only a few illustrative examples 
may be given in each case. 

1. REGIONAL DIFFERENCES IN DEGREE OF PRICE CHANGE 

BETWEEN GIVEN DATES 

Material differences in the degree of change in the prices of a 
given commodity from year to year, in different markets, are re
vealed by the data plotted in Figure 16. Here are shown link rela
tives computed from December 1st farm prices of corn in ten states, 
during the period 1889-1926. The scatter of the relatives for the 
separate states, from year to year, indicates the diversities in the 
movements of corn prices. (Since, for the purpose in hand, interest 
attaches only to the differences between the degree of change in 
different states, no attempt is made in this chart to distingUish the 
relatives for individual states.) To accept as representative of 
changes in the farm price of com the figures relating to anyone 
state, or even the average for the entire country, is to ignore the 
striking differences which are shown by the separate state figures. 
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FIGURE 16 
LINK RELATIVES OF THE AVERAGE FARM PRICES OF CORN IN 

TEN IMPORTANT PRODUCING STATES, 1889-1926. 
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More striking evidence of the differences which may develop 
between different parts of the country in the matter of price changes 
is found in the cost of living figures compiled by the Bureau of 
Labor Statistics. Index numbers showing changes in the cost of 
living and changes in the cost of items falling in certain BUb-groUPS 
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have been constructed for 19 cities. The following diagram shows 
the city in which the smallest change was recorded for each of these 
groups and for the general index between December, 1914, and 
June, 1927, and the city in which the' greatest change took place. 
The data upon which the chart is based appear in Table 69. 

FIGURE 17 

D,AGRAM SHOWING REGIONAL D,FFERENCES IN THE DEGREE OF CHANGE 
IN COST OF L,V,NG IN THE UNITED STATES BETWEEN 1914 AND 1927. 

The bars indicate the minimum and maximum c~es in the cost of living, and in 
the cost of certain important groups of items in the coat of livin~, between De
cember, 1914, and June, 1927, as recorded for 19 American eitJes. (Costs in 
December, 1914=100) • 

FOOD 
Sll.vAnnAh, Ga. 
Chicago, III. 

CLOTHING 
Mobile,Ala. 
N.w York,N.Y. 

HOUSING 
Portland, Me. 
Chicago,lII. 

FUEL AND LIGHT 
Houston, Tex. 
Cleveldnd,OhlO. 

100 
I 

-

Scale of relatives 
160 220 

I I 

HOUSE FURNISHINGS :::::::::. ___ _ Detroit ,Mich. 
SeAtile, Wash. 

MISCELLANEOUS 
Washington, D.C. 
Detroit,Mich. 

ALL ITEMS 
Portland,Ore. 
Detroit,Mich. 

2&0 
I 

The differences between cities are doubtless somewhat greater 
than would be found if corresponding wholesale price index numbers 
were available. They indicate, however, that any study of the price 
structure must take account of regional variations in price behavior. 
This is particularly true of a country having the diversity of eco
nomic and social conditions found in the United States. 
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TABLE 69 
REGIONAL DIFFERENCES IN THE DEGREE OF CHANGE IN CoST 01' LIVING IN THIll 

. UNITED STATES BETWEEN 1914 AND 1927 

City in whlch Index City in which Index 
Price group smallest change June 1927 greatest chi!!r June 1927 

was recorded (Dec.1914 was recorde (Dec. 1914 
=100) =100) 

Food Savannah, Ga. 135.4 Chic~o, Ill. 168.1 
Clothing Mobile, Ala. 147.6 New ork~ N. Y. 192.9 
Housing Portland, Me. 123.6 Chicago, I . 193.9 
Fuel and light Houston, Tex. 132.8 Cleveland, O. 263.9 
House furniahing goods Detroit, Mich. 186.8 Seattle, Wash. 236.8 
Miscellaneous W ... hington, D. C. 173.6 Detroit, Mich. 225.1 

All items Portland, Ore. 153.7 Detroit, Mich . 182.7 . 
v" 2. REGIONAL DIFFERENCES IN THE VARIABILITY OF PRICES 

a. Year-to-Year Variability. In a preceding section measures 
of price variability for a number of commodities were presented. 
In considering such a figure for a given commodity one tends to 
think of this variability as an attribute of the commodity. But it 
is also an attribute of the market, or of the region, from which the 
quotations are drawn. Price habits and other price determining 
factors may differ from place to place. Quite different measures 
might be secured, for the same commodity, by employing prices 
drawn from different markets. The figures in column (2) of the 
following table indicate the degree of difference in year-to-year 
variability found in the farm prices of corn, in 10 states. 

TABLE 70 
REGIONAL DIFFERENCES IN YEAR-TO-YEAR VARIABILITY 01' FARM PRICES OF 

CORN, 1889-19131 

(The measures f . bility are based D her 1st f . os) 0 vana upon ecem a.rm priO 
(I) (2) (3) 

State Measure of year-to-year Percentage of 
variability total U. S. eom 

(mea.n deviation as per- crop, 1906 
centage of mean) 

Tenn ..... IS.I 2.9 
Minnesota 19.4 1.7 
Ohio 19.6 4.8 
Kentucky 20.2 3.6 
Illinois 20.7 11.8 
Indiana 21.3 6.3 
Texas 22.2 S.3 
Missouri 24.6 7.8 
Iowa. 29.6 12.7 
Nebraska 33.6 8.S 
United States 20.8 100.0 

• A similar .et of meaSUr9 relating to oats appears In the! footnote on pp. 54-55. 
The measure aiven above for the United Statl!8 is slightly greater than that liven OD. an earlier pap. 

Tbe earlier fiaure waa baRd upon data fOJ' the period 189D-1913. 
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The measures of variability run from 15.1 for Tennessee to 
33.6 for Nebraska, a very considerable range of variation. There is 
some positive correlation between the year-to-year variability ofJ 
corn prices in given states and the percentage of the total corn crop 
produced in those states, as listed in column (3). (The percentages 
are based upon the crop in 1906, a year near the middle of the period 
covered by the measures of price variability.) The correlation 
coefficient has a value of +.75. A similar coefficient for oats has a 
value of +.76. Each of these coefficients is based, it should be 
noted, on only 10 observations. 

We may next inquire whether there are differences in price 
behavior, similar to the above, in wholesale markets in different 
countries. The figures in Table 71 relate to the behavior of a 
number of commodities, in four countries. Certain of these are 
compared graphically in the accompanying diagram. 

FIGURE 18 
INTERNATIONAL DIFFERENCES IN THE VARIABILITY OF WHOLESALE 

PRICES, 1890-1913. 
Comparison of Four Commodities in Four Countries in respect to 

. Year-to-Year Variability. 
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TABLE 71 

CoIIPAlUSOH OF MEASUIlES OF YRA.&Jl'O-YJlAR VARlARILl"l'T O. THE PuCES 
OF SIXTEEN COlOlODmSS IN FOUR. COUNTRIES. ISgo-I9131 

(Calendar year """""""') 

(I) (2) (3) (4) (5) 
Commodity Measures of year-to-year variability 

United States Great Britain Germany France 

Wheat 11.7 9.7 8.4 7.0 
Rye 14.4 9.2 
Potatoes 34.5 12.0 22.1 16.3 
Sugar, raw 9.4 8.5 12.2 
Sugar, relined 7.9 7.7 10.8 
CottoD, raw 14.2 14.9 14.4 12.8 
Cotton yam 9.9 12.3 12.8 
Pig iron 15.5 9.3 9.0 

13.3 9.5 11.9 8:rb • bituminous 7.4 10.0 5.0 5.8 
Petroleum 19.4 9.1 14.2 
Wool 8.8 5.6 
Silk 10.4 4.7 
Rubber 15.9 10.6 
Hidea 12.9 4.1 
Coff .. 17.3 9.2 8.8 

ITbe aoura:s oJ ~ quotatioas uaed iD. Q)DlpQtiq the above IIIaSIUeI. aDd the cbaracter of the quo-
tatiooa. aft deEribed below: . 

u,,;w~: 
A~ annual prices u (X)IDpiJeci and published by the Bureau of Labor Statistics. 
For detailed descriptions see Table I. in the Appendix. For commodities ftpraeDted 
by duplicate Quotations. the followinc aeries were uaed: 

Cotton yams., carded, ClDoa. 10/1 
Pig iron. basic 
Coal. bituminous. Pocahontas 
W ....... ~ 

GnG Sri ... : Silt. raw, Kansai 0. 1 

........,., 

Wheat. cood aV'Hqt! quality red wheat. LhwpooI (From YftJJ'6oo.i. U. S. Dept. of 
Asri<:uIt~ Compiled from ~·s y~ and Cant Trw NftIS.) 
Cotton. middlu. upbmd. Annual average prices compUted from closing pricee on 
first or near the first of each month. as Quoted in Co-_dGl nd Fi_fICial Clrrmlick. 
Cotton yarua, 32's. cop twist. Annual average prices computed from a~ low 
price for first .-t ill each IDODth, as quoted in C_doI mad Fiu.a.J Claorlw. 
The remaining British me:aaurH ~re- computed from price rdatives as given. without 
detailed dacriptioo. ill the Ab.s~ oj Labor SlGtisIia, GlUt Britain. Wool prica; 
male to imported wool. while the c:oppu quoted 'includm ore and repIara.' 

In comparing the figures in Table 71 we cannot be sure that we 
are dealing with precisely identical commodities, nor that the quo
tations are fully comparable in all respects. There is no reason for 
doubting, however, that the differences in variability revealed by 
this table represent, primarily, regional differences in price behavior. 
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A more refined comparison would doubtless give somewhat different 
results, in detail, but the general picture would be much the same. 

Judging from the group of commodities here listed, American 
prices seem to be more variable, on the whole, than prices abroad. 
Direct comparison between the United States and Great Britain is 
possible in 14 cases. For only 3 commodities (raw cotton, cotton 
yarn and coal) are the American prices less variable, from year to 
year, than the British. Comparison of American with German 
figures is possible in 10 cases. In only 3 of these cases (with respect 
to raw sugar, raw cotton aII'd cotton yarn) are the American prices 
less variable. Seven American and French price series may be 
compared. For only one commodity (refined sugar) are the Ameri
can prices less variable. 

An attempt to explain these differences would carry us beyond 
the limits of the present discussion. It may be that the rapid rate 
of industrial development in the United States has had, as an ac
companiment, more variable prices than are found under more 
stable economic conditions. Comprehensive international compari
sons of this sort might be expected to yield valuable information 
concerning international differences in economic processes. 

b. Monthly Variability. Measures of monthly price varia
bility may be utilized in a similar comparison of markets in dif
ferent geographical areas. Data for an adequate survey of this 
type are not at present available. A single example relating to 
domestic differences and several relating to international differences 
will serve to illustrate the procedure. 

Quotations relating to tank wagon prices of gasoline on a date 
near the first of each month in 14 different cities, during the years 
1919 to 1925, inclusive, were compiled', and measures of monthly 
variability similar to those presented in an earlier section were 
computed for these years. The mean price and the average value 
of the measures of monthly variability for each city during this 
period are given in Table 72. 

The mean price varies from 18.5 cents per gal:on, in Loa 
Angeles, to 23.5 cents, in Boston, while the measure of monthly 
variability ranges from 6.9 per cent in Birmingham, to 11.1 per 
cent in Omaha. There appears to be a slight inverse relation be
tween the mean price and the measure of variability, the variability 
tending to be less with a high price than with a low. The relation-

'The prices were taken from the NaJi;ma/ Petroleum N..... They are wholesale 
tank wagon prices, excluding local taxes. 
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TABLE 72 
REGIONAL DIl'FERENC1J8 IN MONTHLY V A.RI.A:BILJT!' 01' TANK. WAGON 

G4S0LINJD PmCl~8, AT WHOLBSALlll 

(1) 
City 

1919-1925 

(2) 
Mean monthly price 

(in cents) 

(3) 
Mean deviation 88 per

centage of mean 
Average of annual values 

Birmingham 21. 5 6.9 
New York 23.2 7.1 
Seattle 19.8 7.1 
San FranciBCo 18.9 7.2 
Pittsburgh 22.4 7.4 
Boston 23.5 7.6 
Los Angeles 18.5 8.4 
At!&nta . 21.8 8.9 
Oklahoma City 19.0 9.2 
Detroit 21.0 9.3 
Denver 21.3 9.5 
EI P..., 19.9 9.6 
Ka.nsas City 18.9 10.5 
Omaha 20.1 11.1 

ship is not pronounced, however, and the sample is too small to 
permit of generalization. For our present purpose the point of 
importance in the above table is the evidence it affords that the 
degree of variability of the price of a given commodity depends 
not only on the characteristics of that commodity, but upon the 
characteristics of the particular market from which the quotations 
are taken. 

The following table permits a comparison of markets separated 
by national boundaries. As in all international comparisons, there 
must be some doubt as to whether the series are comparable in all 
respects. Nevertheless, the chief reason for the differences in varia
bility noted is probably to be found in the geographical separation 
of the markets from which the quotations are drawn, and it is the 
effect of this separation which is of present interest. 

TABLE 73 
COMPARISON OF MEASURES OF MONTHLY VARIABn.ITY or THE PRICES OF 

FOUll COMMODITIES IN AMEIUCAN AND BRITISH MllICETS 

(Calendar yea.r mOllS\ll'08) 

Cotton, raw 
Cotton yarn 
fiR iron 
Wlieat 

(1) 
Commodity 

lThb II reduced to 5.5 if crop year.6aurte be wed. 

(2) (3) 
Measures of monthly variability 
1890.1925 (excluding 1914-1921) 
United States Great Britain 

8.1 
5.4 
6.5 
6.81 

8.0 
5.5 
4.3 
4.9 



194 THE BEHAVIOR OF PRICES 

The measures show only slight differences between the whole
sale prices of raw cotton and cotton yarn in the United States and 
Great Britain in respect to monthly variability, but pig iron and 
wheat appear to be appreciably more variable in the United States 
in their monthly price movements. This result agrees with that 
secured in the comparison of year-to-year measures. 

§ Regional Differences in the Monthly Variability of 
Discount Rates 

In an earlier section measures of regional differences in discount 
rates in the United States were discussed, and compared with similar 
measures for commodity prices. Equal interest attaches to regional dif
ferences in the variability of discount rates. 

Using the data previously employed,measures of monthly variability 
have been computed. As with commodity prices, variation within 
each calendar year has been measured by the mean deviation of the 
monthly values, expressed as a percentage of the annual average. 
These measures, averaged for each of 34 cities for the years 1922-1926, 
are shown below. 

(') 

TABLE 74 

MIlASURBS ow VARIABILITY OP' DISCOUNT RATES ON CtlsToImJts' LoANS IN TBmTY Fova 
AMERICAN CmBS, 1922-1926. 

. 
(2) (3) 

Rank City 
(3) 

M~sure of 
(I) 

Rank 
(2) 

City Measure of 
variability variabilit)· , Nashville .99 '8 Salt Lake City 2.99 , Helena 1.16 ,. Chkasn 3.28 

3 Louisville 1.79 20 Los AnJ~eles 3.36 • Buffalo 1.87 21 Richmond 3.51 
S Houflton 1.97 22 Kansas City 3.61 • Liule Rock 2.31 23 ElParo 3.83 
7 Seattle 2.33 2. Birmingham 3.88 
8 Cincinnati 2.34 2S Omaha 3.92 • Portland. Ore. 2.38 2. Oklahoma City 3.97 

'0 Baltimore 2.42 27 Philadelphia 4.30 
II Detroit 2.46 28 Roaton 4.31 
12 Atlanta 2.52 2. New York 4.41 
IJ ~kane 2.60 30 Minneapolis 4.54 
14 • ew Orleana 2.64 Jl DaUa. 4.54 
IS Cleveland 2.65 J2 D~nver 4.S6 ,. San Francisco 2.93 JJ St. Louis 4.93 
17 Pittsburgh 2.99 J4 Jadsonville 6.11 

These figures are presented graphically in Figure 19. 

Differences between cities in respect to the stability of discount 
rates are much greater than are the differences in the average rates. 
The range from the lowest to the highest value extends from . 99 to 6. 11, 
as compared with· a range from 4. 77 to 7.73 in average rates. Although 
the big eastern cities, Philadelphia, Boston and New York, stand near 
the lower end of the scale with relatively variable rates, there is no clear 
division in the matter of variability between the sma\ler centers and the 
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FIGURE 19 

D,SCOUNT RATES IN AMERICAN CITIES. 

Customers' Rates and Measures of Variability of Customers' 
Rates in 34 Cities. Averages of Monthly Measures 

During the Period 1922-1926. 
(Cities ranked in order of magnitude of the measuree of variability.) 

_ Me..sure of variability of discount rates,1922-1926 
= Average discount rate,1922-1926 
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larger, nor between the east, on the one hand, and the south and west 0" 
the other. In some centers a standard rate prevails with little changE 
from month to month or from year to year, while in others rates arE 
flexible and variable. In so far as may be judged from the present !igor'" 
local conditions and customs, rather than broad geographical or economi( 
factors, account for these regional difierences in the variability of dis· 
count rates. . 

c. FTeq:uent:y of Price Change. In the general discussion 01 
price variability in an earlier section a measure of the frequency of 
price change was employed. This is the ratio of the number of 
changes in price to the number of monthly quotations.' In deter
mining whether there are significant differences in respect to 
frequency of change in the prices of an identical commodity in 
difierent markets, data relating to tank wagon gasoline prices may 
be employed. The results appear in the following table. 

TABLE 75 

RBmONAL l>nrn:RENCEB IN FREQUENCY OJ' MONTB-TO-MONTB CHANa IN TANK: 

City 

Loa A1Igeles 
San Francisco 
Seattle 
Detroit 
Omaha 
Kansas City 
New York 
Boston 
Pittsburgh 
Birmingham 
E1 Paso 
Atlanta 
Denver 
Oklahoma City 

WAGON GASOLINE PRICES, AT WaOLESALBJ 

1919-1925 

Measure of frequency of price change 

.23 

.23 

.23 

.40 

.40 

.42 

.44 

.46 

.46 

.46 

.47 

.48 

.52 

.53 

Since these figures relate only to a seven year period, and that a 
period marked by extreme price changes, they are not comparable 
to the measures of frequency of change presented in an earlier 
section for a long list of commodities. The measures for the dif
ferent cities listed above are fully comparable, however. 

IMore accurately, it is the ratio of the number of F.ice changes to the number of 
monthly quotations minus I. This gives a measure which will have a value of unitf if 
there i8 & price change eyery month, and a value of .ero if the price is constant dunng 
the entire period covered. 



REGIONAL DIFFERENCES IN PRICES 197 

There is considerable variation in the frequency of price change, 
the ratio varying from .23 for Los Angeles, San Francisco and 
Seattle, to .53 for Oklahoma City. The tank wagon price of gasoline 
changed about 1 month in 4 in the three Pacific Coast cities, and 
about 1 month in 2 in Oklahoma City. 

The ranking, it may be noted, differs considerably from that 
based upon monthly variability (Table 72). That is, the cities in 
which the monthly price variation is most extreme are not 
necessarily those in which the frequency of change is highest. 

International comparison of commodities in the matter of fre
quency of monthly price change reveals similar differences. The 
difficulty, previously mentioned, of securing quotations that are 
fully comparable is encountered in making such comparisons. The 
results given below must be interpreted with this difficulty in mind. 

TABLE 76 
COMPARISON OF MBASURES OF FREQUENCY 01' MON'I'B-TO-MONTB CIIANGII IN TIm 

WHOLESALE PRICES 01" THREE CoMUODmES [N AMBRICAN AND BRITISH MAlUtETS 

Pig iron 
Cotton, spot 
Cotton yarn 

(1) 
Commodity' 

IThe deecriptioD! of theae commoditiea follow: 

(2) (3) 
Measures of frequency of price change 

1890-1925 (excluding 1914-1921) 
United States Great Britain 

.77 

.99 

.74 

.94 

.95 

.91 

Pia: iron: Unl~ States: foundry DO. t to 1913. basic thereafter. The mouthly price ia an avenae of 
pricee OD Tueeday of each week. 
Great Britain: Scotch. to 19m, Cleveland No.3 thereafter. The monthly pric:e uaed it 
that quoted in the MONIhly TraM SlIlJpktnntI of the I.tnsd4" Betnscmist. 

Cotton. spot: United Statea: middling opland, N. Y. The monthly price ia an average of cloIIIina jUiC1!8 
on Tuesday of each week. 
Great Britain: middling urland. Liverpool. The monthly price u!ed is the dOllin. price on 
the first or near the firat 0 each DLOnth. as Biven in the CommerciGl OM PiKGJUial Cll1(nti~. 

Cotton yam: United States: carded conea, 10/1; average monthly priet. 
Great Britain: 32's, cop twist. Mancbest~. The monthly price used is the low for "the first 
\ftek of each month. as liven in the Co".".".eiGlOM PirIGliW» CIvorIUW. 

These figures indicate that spot cotton prices are subject to 
more frequent change in the United States than in England, but 
that pig iron and cotton yarn prices in this country change less 
frequently than in England. The pig iron figures are in notable 
contrast to those in Table 73. The measures of monthly variability 
show pig iron to be distinctly more variable in price in the United 
States than in Great Britain. (The American figure is 6.5, as com
pared with 4.3 for Great Britain.) Yet the British price changes 
much more frequently than the American price. (The British index 
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is .94, as compared with an American index of .77, where a value 
of 1.00 would indicate a change during every one of the months 
covered.) There is no contradiction here, however. It is probable 
that the ready response of British pig iron prices to changing market 
conditions, evidenced by the high index of frequency of change, 
results in a decrease in the magnitude of monthly price fluctuations. 

Since the American cotton and cotton yarn prices are averages 
of weekly prices, while the British monthly prices relate to specific 
dates, comparability is not pedect for these commodities. The 
averaging would hardly reduce the frequency of change, however, so 
that the lower cotton yarn figure for the United States is probably 
not attributable to this difference. 

3. REGIONAL DIFFERENCES IN COIDllODITY PRICE TRENDS 

In the section devoted to the trends of commodity prices 
marked differences were found in the rates at which individual com
modities had changed in price between 1896 and 1913, though the 
general index had increased during this period at a uniform annual 
rate. The economic importance of these differences was suggested. 
A question now arises as to whether these differences are due en
tirely to characteristic differences between commodities, or whether 
there are significant differences between the rates at which the price 
of a single commodity changes in different regions. The behavior 
of certain farm prices in this respect may be first considered. 

TABLE 77 
REGIONAL I>non:RENCESIN CO .... ODITr PIuCE 'I'BBNDs, 1896-1913 

A. Comparison of Trends of Farm Prices B. Comparison of Trends of Farm 
of Com in Ten States ·Prices of Oats in Ten States 

(1) (2) (3) (4) 
State A veI'!'fl" &Illlual State A veI'!'fl" &Illlua! 

rate of mcre&Se in rate of mcrease m 
price. 1896-1913' price, 1896-1913' percent percent 

Texas 3.7 California 1.8 
TODD ...... 4.2 T .... 3.2 
Kentucky 4.4 Minnesota 3.6 
Ohio 4.5 South Dakota 3.7 
Minnesota 4.6 Ohio 3.9 
Indiana 4.7 Indiana 3.9 
lllinois 4.9 lllinois 3.9 
Missouri 5.2 Wisconsin 4.0 
Iowa 5.4 Iowa 4.1 
Nebraska 5.9 Nebraska 4.7 
United States 4.8 United States 3.5 
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This table reveals very considerable differences in the behavior 
of farm prices in different parts of the country. The rate of increase 
in the price of corn at the farm has varied from 3.7 per cent in 
Texas to 5.9 per cent in Nebraska. The rate for oats has varied 
from 1.8 per cent in California to 4.7 per cent in Nebraska. Reasons 
for these differences may be found in the relations between prices 
and production, in cheapening transportation costs, or in other 
factors. Improvement of transportation and lowering of freight 
charges have undoubtedly tended to equalize prices, and one effect 
of such equalization would be the varying rates of increase which 
are here shown.' While such differences constitute additional com
plexities in the price structure, their recognition simplifies the pro
cess of analyzing that structure, and enables the behavior of its 
component parts to be more readily understood. 

International differences of the same sort are shown by the 
following table. Certain of the data are plotted in Figure 20. 

TABLE 78 

COMPAlUSON OF PRICE TRENDS OF SIXTEEN COMMODITIES IN FoUlt COUNTRIBS· 

(1) (2) (3) (4) (5) 

Commodity 
Average annual rates of change in price, 

1896-1913 

United Statal Great Britain Germany France 
percent percent percent percent 

Wheat 2.6 1.7 2.0 1.5 
Rye 4.1 2.0 
Potal<>es 4.3 - .4 2.7 4.4 
Sugar, raw .2 1.2 .4 
Sugar, relined .1 -1.2 2.9 
Cotton. raw 3.9 3.8 3.8 3.9 
Cotton yarn 2.6 3.1 3.1 
Pig iron 1.0 1.7 - .2 
CoITb 1.0 1.5 1.0 
Co ,bituminous .9 1.1 1.7 1.9 
Petroleum 3.5 - .2 2.2 
Wool 1.6 1.5 
Silk - .1 - .1 
Rubber 2.3 3.7 
Hides 3.4 3.2 
Coffee 2.7 -2.4 -.1 

-For deac:riptiona of the prlc:e quotations employe:1 see the note to Table 71. 

IThe presence of a tendency toward equalization is evidenced by the measures of 
regional differences in farm prices (in percentage form.) giVE'.n in Table 65. This measure 
for com declined from 22.8 for the period 1890-1897 to 17.1 for the period 1906-1913. 
For oats, the decline was from 20.8 to 17 .1. 
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FIGURE 20 

INTERNATIONAL D,FFERENCES IN COMMODITY PRICE TRENDS. 

Comparison of Four Commodities in Four Countries in respect 
to Average Annual Rates of Cbange in Wholesale 

Prices from 1896 to 1913. 

WHEAT 
France 
Great Britain 
Germany 
United states 

POTATOES 

o 

Great Britain _ 

Percent 
2 

. i 
3 4 

Germany :::::::::::::::::::::::::::::::~ .United States 
Franc .. 

BITUMINOUS COAL 
United States 
Gr .. at Britain 
Germany 
France 

COTTON,RAW 
Germany 
Great Britain 
Unit .. d States 
France 

Explanation of the differences revealed by Table 78 would call 
for a detailed comparison of the several countries in respect to their 
industrial development between 1896 and 1913. No such com
parison can be attempted. The significant fact, for the present 
purpose, is that there are distinct differences in the price trends of 
identical commodities in different countries. Raw cotton is con
spicuous in that the rates of increase have been almost identical in 
all four countries. The reason for the resemblance is found, probably 
in the fact that cotton prices are fixed in an international market. 
At the other extreme stand potatoes, for which the rate of change 
varies from -.4 per cent, in England, to 4.4 per cent, in France. 
The price of potatoes in each country is largely determined by 
domestic conditions. Wheat, though resembling cotton in respect to 
the scope of the market, has increased in price at varying rates in 
the four countries compared: The rate was lowest in France and 
greatest in the United States. One' factor responsible for the 
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sharper rate of increase in American prices is probably found in the 
diminishing surplus available for export from this country, though 
tariffs and changing transportation charges have doubtless played & 

part. 
There is apparent no tendency, such as was observed in study

ing the variability measures, for the rates of change, considered col
lectively, to be greater in anyone country than in the others. 

4. REGIONAL DIFFERENCES IN THE CYCLICAL MOVEMENTS OF 

COMMODITY PRICES 

There is a promising and hitherto largely unexploited field for 
research in the investigation of differences from market to market 
and region to region in the cyclical movements of commodity 
prices. That there are important differences is revealed by even & 

slight study of the field. Just as commodities differ in the timing, 
amplitude and duration of their cyclical swings, so do quotations 
relating to the same commodity but drawn. from different regions. 
In the present account it is possible to do no more than indicate the 
type of results which may be expected. 

The monthly quotations of tank wagon gasoline prices drawn 
from 14 cities over the period 1919-1925 will furnish illustrative 
material.' The period covered is brief and the commodity is not 
in all respects suitable, but the data will serve our present purpose. 

We may follow the movements of gasoline prices in these 14 
cities in the recession of 1920, the revival of late 1921 and early 1922, 
the recession of late 1922 and early 1923, and the revival of 1924. 
We thus have four turning points and the periods between for 
study. The sequence of change at each of these turning points is 
shown in the table on the next page. 

For the group of cities here included the first recession be
gan in Birmingham in August, 1920, three months after the date 
of the highest point attained by the general wholesale price index. 
Southern cities felt it first, then came a general down-turn on the 
Eastern seaboard and in the Middle West. Not until February, 
1921, nine months after the high of general prices, did the recession 
in gasoline prices begin on the Pacific Coast. There was a six 
months interval between the recession in Birmingham and the turn 
on the Pacific Coast. The average date of recession in the 14 
cities came 7.1 months after the reference date. 

'The prices are for tank wagon gasoline, at wholesale Oess taxes), 88 quoted. in tht" 
NaMnol PeIroIeu!n N_. Each mOlithly price is that for a single date near the first of 
the month. 
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TABLE 79 

REGIONAL DIFFERENCES IN THE SEQUENCE OF RECESSION AND REVIVAL IN TANK 
WAGON GASOLINE PRICES, AT WHOLESALEl 

A. Sequence of Recession, 1920-21 
(Ref. date, May, 1920) 

City Date of high 
precediI!g re-

receSSIOn 

Birmingham +3 
ElPaso +4 
Atlanta +6 
Oklahoma City +6 
Denver +7 
Pit!<!burgh +1 
Boston +8 
New York +8 
Detroit +8 
K ....... City +8 
Omaha +8 
Los Angeles +9 
San Francisco +9 
Seattle +9 

Average +1.1 

C. Sequence of Recession, 1922-23 
(Ref. date, April, 1923) 

City Date of high 
preceding 
reCeBSlon 

ElP .. o -9 
Atlanta -9 
Pit!<!burgh -9 
Detroit -9 
K ....... City -9 
Omaha -9 
Oklahoma City -9 
Denver -9 
Boston -9 
New York -9 
Birmingham --8 
Los Angeles --8 
San Francisco --8 
Seattle --8 

Average --8.7 

B. Sequenee of Revival, 1921-22 
(Ref. date, January, 1922) 

City Date of low 
preceding re-

reviva.l 

Birmingham -3 
ElPaso -3 
Atlanta -3 
Pit!<!burgh -3 
Detroit -3 
K ....... City -3 
Omaha -3 
Oklahoma City +3 
Denver +3 
Boston +3 
New York +3 
Loa Angeles constant 
San Francisco constant 
Seattle constant 

Average - .8 

D. Sequenee of Revival, 1923-24 
(Ref. date, June, 1924) 

City Date of low 
p~ 

reVi 

Detroit --6 
Kansas City --6 
Denver --6 
Atlanta -5 
Los Angeles -5 
San Francisco -s 
Seattle -5 
Boaton +4 
New York +4 
Oklahoma City +5 
Pit!<!burgh +6 
El Paso +6 
Birmingham +1 
Omaha +7 

Average +.1 

lIn t.hi! tJilble the figures measure deviationa, In months. (rom the oriaIn. Tbe sip (-) h:adicale9 that 
the tum In pnce oc<:urred before the date aerviD&" origin. The aiJn (+) indicate. that the tum occlltf'ed 
after tbat date. 
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The turn upward, which was generally reflected in wholesale 
price movements after the depression of 1921, appears in the prices 
of gasoline in 11 of these 14 cities. In 7 cities prices rose 3 months 
before tbe reference date and in 4 cities prices rose 3 months after 
this date. The average date of turn, for these 11 cities, came .8 of 
a month before the reference date. 

The recession of prices which was general in 1923 appears in 
the movement of gasoline prices from 8 to 9 months before the turn 
in the wholesale price index. The movement was practically syn
chronous in the 14 widely separated cities from which the present 
price quotations have been drawn. The average date of turn came 
8. 7 months before the reference date, when general prices started 
downward. 

There is more diversity in the dates of revival in 1923 and 1924. 
Although the price revival was felt in all these cities, there was an 
interval of 13 months between the turn in Detroit and the turn in 
Omaha. The sequence shown in Table 79-D does not suggest any 
clear regional grouping in respect to the date of the price turn. 
The average date of turn, in these 14 cities, came .1 of a month 
after the turn in the general price index. 

Differences between the movements of prices in different re
gions are not imited to differences in the dates at which price turns 
are felt. Other aspects of cyclical price behavior are summarized 
in the tables which follow. Only brief comments are appended. 

TABLE 80 
REGIONAL DIFFERENCES IN CYCLICAL MoVEMENTS 01' TANIt WAGON GASOLINlD 

PRICES, AT WHOLESALE) 

A Duration of Fall 1920-22 B Percentage of Fall 1920-22 • • 

City Duration of fall City Percentage of fall 
(in months) (percentage of high 

price preceding re-
cession) 

Detroit 9 New York 22.6 
Omaha 9 Boston 25.0 
Kansas City 9 Pittsburgh 31.4 
Pittsburgh 10 Atlanta 36.7 
Atlanta 11 Omaha 37.3 
E1 Paso 13 Denver 37.S 
Birmingham 14 Detroit 37.9 
Booton 15 Birmingham 39.7 
New York 15 Kanssa Citb 40.8 
Denver 16 Oklahoma ity 44.8 
Oklahoma City 17 ElPaso 48.4 

Average 12.S Average 36.6 
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TABLE 80 (Cont.) 
C. Duration of Rise, 1921-22. D. Percen~ of Rise, 1921-22. 

City Duration of rise City Percentage of ri .. 
(in months) (percentage of low 

price preceding 
revival) 

Boston 3 Boston 12.5 
New York 3 New York 12.5 
Denver 3 Birmingham 21.0 
Oklahoma City 3 Pittsburgh 23.8 
Atlanta 9 Denver 25.0 
Detroit 9 Omaha 27.0 
EI P880 9 Detroit 30.7 
KIIII.888 City 9 Atlanta 36.8 
Omaha 9 KIIII.888 City 36.9 
Pittsb:e 9 Oklahoma 37.5 
Birming am 10 EI Paso 43.7 

Average 6.9 Average 27.9 

Eo Duration of Fa.lI, 1922-24. F. Percentage of Fall, 1922-24. 

City Duration of fa.ll City Percentage of fa.ll 
(in months) (percentage of high 

price preoeding 
recession) 

Denver 17 Birminghsm 43.5 
Detroit 17 Pittsburgh 46.2 
K&nBIlB City 17 New York 48.2 
Atlanta 18 K&11S88 City 49.3 
Boston 27 Boston 51.9 
New York 27 E1Paso 52.2 
Oklahoma City 28 Omaha 53.2 
Pittsb~ 29 Detroit 53.9 
B' . 29 Denver 56.0 EiP~ 29 Oklahoma City 56.8 
Omaha 30 Atlanta 57.7 

Average 24.4 Average 51.7 

ITbe thn!e Padfic Coast dtlee are omitted from thiII table. eince there was no price riee in theee 
cities immediately foUowio& the recesaiOD of 1921).21. 

It is significant that the percentage of fall from 1920 to 1922 
was least in the large eastern cities which are far removed from the 
sources of supply, while the fall was greatest in two cities close to 
important extractive centers. A similar relationship prevails among 
the figures showing the percentage of rise during 1921 and 1922. 

In order to compare the three Pacific Coast cities with the 
other cities, in respect to price movements during the major re-
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cession which extended from 1920 to 1924, the following table has 
been prepared. In computing these measures the fairly short re
vival of 1921-22 has been ignored and account has been taken only 
of the major down-swing from the latter part of 1920 to 1924. 

TABLE 81 

REGIONAL DIFFERENCES IN CYCLICAL MoVBJ.IENTS 01' TANK. WAGON GASOLINlII 
PRICES, AT WBOLESALlill 

A. Duration of Fall from the Recession. B. Percentage of Fall from the Recession 
of 1920-21 to the Revival of 1924 of 1920-21 to the Revival of 1924 

City Duration of fall City Peroentage of fall 
(in montha) (percentage of high 

price precediDg 
reeession) 

Los Angel ... 35 PitIBburgh 54.3 
San Francisco 35 New York 54.8 
Seattle 35 Seattle 57.2 
Detroit 35 Birmingham 58.7 
Kansas City 35 Kansas Cit 58.9 
Denver 36 San Fran.J,o 59.3 
Atlaota 38 Boston 59.4 
Boston 45 Detroit 62.5 
New York 4S Omaha 62.7 
Oklahoma City 48 LosAngeleo 63.0 
Pittsburgh 48 Atlanta 63.4 
Omaha 48 ElP..., 64.5 
ElP..., 51 Denver 65.6 
Binningham 53 Oklahoma City 67.3 

Average 41.9 Average 60.8 

The results given in the preceding tables are summarized in the 
table on next page in a form convenient for comparison with simjlar 
measures for other commodities. 

If our interest relates to the United States as a unit, the averages 
in Table 82 describe the cyclical behavior of gasoline prices more 
faithfully than would measures based upon a series of prices drawn 
from a single market. The averages must be interpreted, however, 
in connection with the standard deviations in the last column. The 
first four standard deviations measure the degree of association, in 
time, between gasoline price movements in different cities at four 
important turning points. The regional differences were least 
(standard deviation = .7 mo.) during the recession which began 
about the middle of 1922. The differences between markets were 
greatest (standard deviation = 5.6 mos.) during the price revival 
which occurred between December, 1923, and January, 1925. 



206 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

THE BEHAVIOR OF PRICES 

TABLE 82 

CYCLICAL MOVEMENTS OJ' TANK WAGON GASOLINE PRICES, AT WHOLESALE, 
192()"1924 

AVERAGES AND MEASURES OJ' REGIONAL DIJ'J"EBENCES 

(I) (2) (3) (4) 
Measure No. of Arithmetic Standard 

cities mes.n of deviation of 
mell8Ul"eB measures 

relating to 
individual 

relatinl, to 
indivi uaI 

cities cities 

Date of high, 1920-21 14 + 7.1' 1.9 
Date of lowl. 1921-22 11 - .8' 2.9 
Date of hig , 1922-23 14 - 8.7' .7 
Date of low, 1923-24 14 + .1' 5.6 
Duration of fall, 1920-22 11 12.5 3.1 
Percentage fall, 1920-22 11 36.6 7.1 
Duration of rise 1921-22 11 6.9 3.0 
Percentage rise CBB percentageofIow), 1921-22 11 27.9 9.9 
Duration of fall, 1922-24 11 24.4 5.3 
Percentage fall, 1922-24 11 51.7 4.5 
Duration of fall, 1920-24 14 41.9 6.9 
Percentage fall, 1920-24 14 60.8 4.2 

IFor the reference dates to which these measures relate. see Table 79. 

The various other standard deviations are to be interpreted in 
a similar fashion. Without attempting further analysis we may 
conclude that there are material differences between markets in 
. respect to the behavior of wholesale gasoline prices during business 
cycles, differences as great as many of those which have been noted 
in comparing commodities. In computing these measures of re
gional difference we have dealt with a commodity which is fairly 
well standardized in quality, and the prices employed have been 
those quoted by a relatively small group of companies. There is no 
reason to doubt that similar regional differences in the price be
havior of a great many commodities would be found if a general 
study of this character were made. There is an important field for 
exploration in the study of the regional incidence of business cycles, 
as well as in the study of their industrial incidence. 

The utility of measures of the type presented in Table 82 may 
be illustrated by a comparison of such results for two different com
modities. This comparison has been worked out on a very limited 
scale, but it will serve as an example. In the following table are 
given measures relating to the cyclical behavior of gasoline prices 
and Portland cement p'rices, at wholesale, during the cyclical swings 
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of general business between 1920 and 1924. The data cover one 
major cycle, from the high which centered in 1920 to the high cen

. tering in 1923. The measures compared were computed, in each 
case, from price data for the same cities, which varied in n¥lllber 
from 6 to 10.' 

TABLE 83 

CoMPARISON OJ' GASOLINE AND PORTLAND CEMENT PRICES IN AMERICAN CrnEs, IN 
RESPECT TO REGIONAL DIFFERENCES IN CYCLICAL MOVEMENTS t 

(I) (2) (3) (4) (5) (6) 
Measure No. of Arithmetic means Standard deviBr 

cities of measures relat- tions of mea--
ing to individual 

cities 
Bures rela~ to 
individual Clties 

Gasoline Portland Gasoline Portland 
cement cement 

1. Date of high, 1920·21 10 + 7.9" + 8.5" .9 4.3 
2. Date of lowl. 1921-22 7 - .4" + 3.3" 3.0 .5.0 
3. Date of hig , 1922-23 9 _ 8.7" + 6.3" .5 4.9 
4. Duration of fall, 1920-22 7 12.1 16.1 3.0 4.5 
5. Percentage fall, 1920-22 7 33.1 32.8 6.6 11.8 
6. Duration of rise, 1921-23 6 7.0 15.7 2.8 3.3 
7. Percentage rise (as percentage of 

low), 1921-23 6 25.5 19.6 10.3 6.9 

tThe gasoline prices employed are those for tank wagon gasoline, at wholesale (tess taxes). as quoted 
In the NaJio"al PdrokK", News. Price9 are for dates near the first of each month. Portland cement prices 
all! taken from the aec::tiOll on Portland cement in Mirural Rutnueu oj Ute U,.iU;I SkUu, published by the 
U. S. Geological Survey. 

"For the reference dates to which these measUftll relate. see Table 79. 

Differences between the averages for gasoline and cement in 
the above table possess some interest, but our present purpose is the 
comparison of these commodities in respect to regional differences 
in their price movements. Our attention centers, therefore, on the 
standard deviations. With only one exception the regional dif-

IThe ten cities were Atlanta., Boston, Denver, Detroit, Kansas City, Los Angeles, 
New York, Pittsbll!Sh, San Francisco, Seat.tle. Three of these (Los .Amteles, San 
Francisco and Seattle) were omitted in computing the measures covered by tlie second, 
fourth and fifth entries, because the rise of 1921-22 in general prices was not reflected in 
gasoline prices on the Pacific Coast. One city (Denver) was omitted in computing the 
measures covered by the third entry, since there was no recession jn Portland cement 
prices in that city during the general downward movement of 1921-24. Four cities (the 
three Pacific Coast cities and Denver) were omitted in computing the measures covered 
by the sixth and seventh entries. 

An objection may be raised to this procedure of omitting the cities which did not 
share in the particular movement being studied. That prices in a given city were not 
affected is an important and thoroughly relevant fact, which must be noted. But ac
count cannot be taken of it in computing the statistical measures presented. These are 
to be interpreted as describing the behavior of prices in those cities which were affect!>d 
by the general movement. In each case precisely the same cities are included for the 
two commodities, hence there is a reaaonable basis for comp~. 
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ferences in cyclical price behavior have been materially less for 
gasoline than for Portland cement. The price turns in the different 
cities during the three mitior turns covered by the first three entries 
were much closer together in time for p;asoline than for cement. 
This is particularly marked for the first and third entries, in which 
standard deviations of .9 and .5 for gasoline are paired with values 
of 4.3 and 4.9 for cement. (The smaller the standard deviation, of 
course, the less are the regional differences and the more compact 
are the price movements in question.) Among the seven cases here 
covered, differences from market were greater for gasoline than for 
cement only in respect to the last entry, showing the percentage 
rise from the low of 1921-22 to the high of 1923-24. The rise was 
greater for gasoline than for cement (25.5 per cent as compared 

. with 19.6 per cent) and the rep;ional differences were materially 
greater for p;asoline (standard deviation of 10.3, as compared with 
6.9 for cement). 

Adequate data would permit extensive comparison of commodi
ties according to some such scheme as that outlined above. The 
data at present available permit only fragmentmy studies of the 
type illustrated. 

5. REGIONAL Dn'FERENCES IN THE FLEXIBILITY m' 

COMMODITY PRICES 

That there exist regional differences in the flexibility of prices 
was pointed out by Henry L. :\100re in his important memoir 
"Elasticity of Demand and Flexibility of Prices."l Holbrook Work
ing has given a specific example of region"l difIerences in elasticity 
of demand, the commodity being potatoes and the markets Cin
cinnati and St. Paul. In ternlS of prices at St. Paul the elasticity of 
demand for potatoes varied from .36 at a consumption of 80 per 
cent of normal to .57 at a consumption of 120 per cent of normal. 
In terms of Cincinnati prices the elasticity ranged from .41 at a 
consumption of 80 per cent of normal to .78 at a consumption of 
120 per cent of normal.' 

In an earlier section' the relation between the price and produc
tion of tame hay in the United States was described. We may 

l"It is. ah'lr:'ys necessary to specify the market for which t.he empirical laws of demand 
apply. The values of <p and 1) vary from market to market." Journal of the American 
Statistical Association, _\-larch, 1922. 

2
j 'Thc Statistical Det,crmination of Demand Curves," Quarterly Journal of Economics, 

August, 1925. 
'See Pl'. 144-147. 



REGIONAL DIFFERENCES IN PRICES 20ll 

determine whether there are material differences from state to 
state in the flexibility of hay prices and in the other basic measures 
used in defining the relationship between prices and quantities. In 
studying these relations by states it has been necessary to employ 
data which differ somewhat from those used in the broader study. 
For each of six states the average relationship between the December 
1st farm price of hay and the average yield of hay per acre during 
the preceding year was measured.' Prices were deflated by the 
wholesale price index of the Bureau of Labor Statistics. Data for 
the period 1890-1925 were employed. The results are given in the 
following table. The symbol Y is used for link relatives of deflated 
prices and X for link relatives of yield. 

TARLE 84 

l\IEASURI<lr! DEFINlN'G TH1C REL.~'('IONS H~JTWE}:S DEC.tlMBEIt FARM PKICES 010' fuy 
A:SO YlE.LD PER ACR"S, IN SIX Sl'A'rES. 

=c 8'1(,.1)te· == (2')=·-'s,_~,3'I)ar·d (~,~oer4)_ ·c(oer5). . c(06
c
)r_ 

~ Equat.ion of relationship ""'" 

-------r-------------i 
California log Y=2.80539 -.40323 log X 
Iowa. log Y=3.13261 -.57601 log X 
Ohio log Y=3.55814 -. 78012 log X 
Wisconsin log Y=~. 72212 -.85963 log X 
Pennsylvania log Y=.l. 77909 -.88819 log X 
New York log Y=3.86301 -.9.1I2.1Jog X 

l;nit<!d Stat .. - log Y=3.93434 -.9M541og X 

error of fident ficicnt ficient 
estimate of c<;,r- I of dl~- of tlcx
(in per- re1o.tlOD· tcrwi- ibility 
centage nation 
form) 

----
25.6 -.27 .07 -.40 
16.0 -.68 .46 -.58 
17.7 -.73 .54 -.78 
13.6 -.79 .63 -.86 
14.1 -,74 .54 -.89 
15.5 -.77 .59 -.93 

10.7 -.73 .53 -.96 

"The variab1es in tbh: calC' are crop yenT avcrag,-"S ot ChiCiliO wholPSalc prices 'and lOtnl United States 
1>I'odlletlon, 

The measures derived in describing the relation between 
Chicago wholesale prices of hay and total production in the United 
States are included in this table, although they are not directly com
parable to the measures relating to the separa.te states. 

The coefficients of correlation between December farm prices 
and yield per acre vary from -.27 for California to -.79 for Wis
consin. California stands by itself at the lower extreme, since the 
coefficients for all the other states lie between -.68 and -.79. 
There is a conesponding variation in the coefficients of determina.-

lPrice and yield figttrcs. were obtained from the Yearl)QokS"'oi the D(~partment uf 
Agriculture. 
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tion. On the reasonable assumption of a causal relationship be
tween yield per acre and farm price, these coefficients indicate that 
in four of the six states covered above variations in yield per acre 
account for more than 50 per cent of the squared variability of de
flated prices. The two states with coeflj.cients below .50 are Cali
fornia with .07 and Iowa with . 46. 

The farm price of hay appears to be inflexible in all the states 
named. The price is least flexible in California, for which the 
coefficient is -.40, and most flexible in New York, for which the 
coefficient is -. 93. . This latter figure is very close to the figure 
- .96, obtained in the general analysis relating to total domestic 
production· and Chicago prices. 

m Conclusion 

The first part of the presjlnt chapter c<!ntains measures of re
gional variations in price for a number of building materials and for 
gasoline, atwholesa.le, for a diversified list of foods, fuels and dry 
goods at retail, and for seven important agricultural products, 
as priced at the farm. Similar measures for discount rates 
have been presented for the purpose of comparison. The mean 
deviation, both in absolute form and as a percentage of the mean, 
has been used as a measure of regional variations. The second half 

lof the chapter deals with differences from city to city, from state to 
state, and from country to country in the behavior of prices. 
Measures relating to all the aspects of price behavior which were 
described in the first chapter are compared in this survey of regional 
differences. 

The various examples given in this chapter indicate the degree 
; of diversity in price movements found within the United States. 
i There is diversity not only in respect to the absolute prices pre

vailing at a given time, but there appear to be wide differences in 
the price behavior of identical commodities in different markets. 
The materials here presented have been fragmentary, but scattered 
as the examples have been they furnish conclusive evidence that 
the United States cannot be treated as a single homogeneous market 
in a study of the structure of prices. H the United States is to be 
treated asa unit in measuring changes in the price level and in 
dealing with other aspects of the behavior of prices in combination, 
it can only be done on the basis of adequate regional sampling, with 
full recognition of existent regional diversities. 
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Such regional differences in one aspect. of price behavior
degree of change between given dates-have been J;ouched upon by 
several writers in connection with the measurement of changes in 
the price level. F. Y. Edgeworth has pointed out, in -his classic 
Memoranda (1887-89), that differences of this type "may well be 
inconsistent with the hypothesis of a unique and general mean type" 
-a suggestion which bears upon all plans looking toward the stabi
lization of the price level. 

The measures of regional difference presented in this chapter 
have been given without attempted explanations of the observed 
variations in prices and in price behavior. In this form they 
solve no problems, but they raise important questions which the 
economic theorist must face. The differences between the absolute 
prices prevailing in different markets doubtless represent the net 
effects of a number of factors. To 'what extent may we accountfor 
these differences? Are there specific market areas within which 
substantially uniform jirices prevail?'What are the limits of such 
market areas for specific commodities? What elements of price 
difference remain after the crude differences have been corrected for 
explicable elements? Again, what are the economic and social 
factors responsible for observed differences in the behavior of prices 
in different markets? The elements of a given economic structure 
cannot be clearly defined, nor may the working of such a system be 
fully understood, until the most important regional differences in· 
prices and in price behavior have been explained, 

It has been the first obiect of the present study to isolate for 
detailed analysis certain characteristics of commodity prices which 
appear to have definite economic significance and which are capable 
of numerical description. Half a dozen such characteristics have 
been selected for study, and appropriate methods of description have 
been derived. Several related measures have been employed in the 
analysis of certain types of price behavior, so that we have approxi
mately a dozen measures descriptive of the behavior of each com
modity we have studied in detail. 

Differences in the behavior of individual commodities are re
flected in wide variations in the values of these measures. Com
parison of the measures relating to individual commodities and study 
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of the points of resemblance and difference yield information of 
considerable interest. Differences in the price movements of com
modities which differ in their organic nature, in the uses to which they 
are put, or in any other important economic characteristic, may be 
noted. Related commodities may be followed through the various 
productive and distributive stages, and changes in behavior resull- I 

ing from changes of form and market observed. 
The various measures presented have been arranged in such 

form as to facilitate these comparisons. The emphasis throughout 
has been upon the characteristics of individual commodities and 
markets, and upon resemblances and differences between commodi
ties and between markets. No attempt has been mad e to 
draw general conclusions, except such as might be derived in
cidentally from the measures relating to individual commodities 
and markets and from the relations between them. We must now 
go beyond these individual measures and search for such general 
tendencies and general relations as may be found in the behavior of 
grouped observations. In combining and averaging the measures 
which have been described in this section various avenues of ap
proach may be tried. Certain of these are explored in the next two 
chapters. 



CHAPTER III 

THE MEASUREMENT OF PRICE INSTABILITY 
PRICE :RELATIVES IN COMBINATION 

I Price Relations and Economic Processes 
Price Instab ility 

In the interpretation of measures descriptive of the behavior of 
prices of individual commodities, one naturally compares them 
with similar figures relating to other commodities. This tendency to 
compare arises from inherent relations between commodity prices. 
An individual price has significance only in its relations to other 
prices. These relations, and changes in these relations, playa vital 
part in economic processes. 

1. THE PRICE SYSTEM 

The broadening of the approach to the study of prices which 
I has characterized work in this field in recent years is due in 1aJ<g1l 
part to the introduction of the conception that prices constitute a 
unified, coherent system.' This conception emphasizes the fact 
that no one price is an isolated, independent phenomenon. From 
each price lines of relationship run out to all other prices coeval with 
it in time and back to previous prices, while similar lines run forward 
to affect future price quotations. Every price is connected by im-

"mediate or remote bonds to every other price. 
Within the broad system of prices which is formed by this in

finity of ties there are numerous elements. Each of these may, 
perhaps, be viewed as. a minor price system, with characteristic 
features and modes of behavior. For an understanding of the price 
system as a whole it is necessary to isolate these separate elements, 
studying them individually and in relation to the whole system. 
The elements entering into the complex net which is the price system 
are not, of course, restricted to commodity prices. The prices of 
human services, of land, of capital and credit, the prices of business 
enterprises theInselves, constitute elements of the price system, 

lIn the form in which it is here presented this conception is due to Wesley C. 
Mitchell. The role of prices in economic life and the numerous bonds which tie into a 
well--articulated. system the multitude of prices of individual commodities and services 
are described by Dr. Mitchell in B""' ..... Cycles: The l'Toblem and Its Selling (National 
Bureau of Economic Research, 1927), pp. 108~116. Leon Walras, in describing the oon
ditions of general economic equilibrium!, defined in mathematical terms cert&in charac
teristics of a system of rela.ted prices. .lIl the Walrasian system. prices are one element 
in general economic equilibrium. 

lI18 
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and each of these has unique fep.tures. The present study is con
fined, . with minor exceptions, to the system of commodity prices. 

This system is never at rest. It is a changing organism, with 
\ its parts constantly altering their relations to each other. An ac
icount of the working of the price system must, therefore, be a 
dynamic one. Change is of the essence of the relations which are 
here studied. 

The remainder of the present volume and all of the volume 
which will conclude the present study deal with the system of 
prices. For a study of the behavior of prices in combination is a 
study of the price system. Interest attaches to the behavior of 
prices in combination because of the immediate economic signifi
cance of changes in the net-work of relations which tie prices to
gether. Such changed relations disturb (or reflect changes in) that 
equilibrium between prices which prevails when there is an unin
terrupted functioning of economic processes. These disturbances 
are discussed in the next section . 

. 2. THE NATURE OF PRICE STABILITY AND INSTABILITY 

The analysis of price relatives in combination may be looked 
upon, in one of its most important aspects, as a study in price 
instability. This term and its companion, price stabilization, are 
used in a somewhat loose fashion in current discussion. Some pre

/cision may be gained by distinguishing between three fairly distinct, 
" though related, meanings which may be attached to price instability. 

t 

The first relates to what is commonly called the general level of 
prices, the s'et:ond to relations between individual commodity 
prices and groups of prices, the third to the characteristics of fre
quency distributions of price relatives. 

a. Instability of the Price Level. In so far as the term price 
stability has a definite and generally accepted meaning in current 
usage, it refers to the general level of prices. A fairly uniform price 
level, such as that which prevailed in the United States between 
1909 ·and 1915, is considered to be stable, while a fluctuating price 
level, similar to that prevailing between 1916 and 1921, is said to 
be unstable. Price instability of this kind is measured by index 
numbers of the usual type. 

The economic and social effects of such fluctuations in general 
prices have been discussed elsewhere in considerable detail, and ex
tensive programs looking toward the stabilization of tile priel! level 
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have been formulated. Later detailed disc11SSi.on will bear in part 
upon the measurement of such instability, and upon the relations 
between instability of this type and other forms of price instability. 

b. Internal Instability: Alterati0n8 in the Relatiom among 
Prices. The changes in prices which are matters of immediate 
concern to producers and consumers of goods and to recipients of 
money incomes are those which affect the relations between dif-

!erent elements in the price system. By internal instability is 
J ~eant that form of price instability which develops when a set of 

established price relations is disturbed. When buying and selling 
relations at any point in the market are altered, economic equili
brium is disturbed and some element of instability is introduced. 
Such instability is obviously not unrelated to the changes in the 
price level which were mentioned in the preceding paragraph. In 
fact, the practicaJ. effects of an unstable price level upon the ec0-

nomic system appear through changes in established price relations. 
'The force, or combination of forces, which raises or lowers the 

I
I general price level does not affect all elements in the price system at 
the same time nor in the same degree. Internal instability is in 

: part, at least, a result of an unstable price level. The two types of 
. instability are sufficiently independent of each other, however, to 
require separate treatment. 

Alterations in price relations may be due to changes in the 
quantity of money in circulation, to changes in manufacturing and 
marketing methods, to a temporary shortage or surplus of goods,to 
any of the thousand factors that affect economic processes. The 
causes of internal instability are not, of course, found exclusively in 
the price system itself. Perhaps the chief causes are external to 
that system. To the extent that external causes are responsible, 

Jprices constitute merely the medium in which changes in market 
relations are reflected. Back of changing price margins and shifting 
price ties are alterations in economic relationships, alterations which 
may be slight or profound. These are the ultimate objects of in
terest. 

It may not be altogether accurate to describe by the term 
price instability the condition which develops when established 
price relations are altered, for such price relations are always 
changing. What constitutes a "normal" rate of change is something 
to be determined. In the meantime the measures of internal in
stability should be thought of as measures of the degree of change in 
price reIlLtiOIl$. The rate of change may be such 88 to indicate 
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marked instability at certain times, 'while .at oth~r. times the mea
sures of instability may approach the values which indicate a per
fectly static condition, with unchanging economic relations. The 
proper interpretation of the measures to be secured is, of course, 
one of the matters with which we shall be concerned. r 

The problem of defining and measuring all the shifts in price 
relationships which contribute to, or which reflect, internal iIi.
stability is probably not capable of definitive solution. Three types 

lof internal movements which are capable of measurement have a 
bearing on such dislocations. These are: 

(a). The disl;lersion of prices, due to the varying degrees of 
change m mdiVlduaI commodity prices between given 
dates. 

(b). The shifting of relative position, or displacement of 
prices. (The difference between dispersionand 'displace
niilnt is discussed in a later section.) 

(c). ! Long-term shifts in relationship, due to differences in the 
J l secular trends of individual commodity prices. The signi

ficance of such changes in relationship was briefly dis
cussed in Chapter I, in connection with the measurement 
of average annual rates of price change. 

c. The Populidion of Prices and the Problem of Group Stability. 
The types of instability dealt with above relate to changes in the 
general price level and to changes in the relations among individual 
prices. The third form of instability to be investigated is a group 
attribute, as is the first, but an attribute of a different order. In 
defining it we deal with the entire population of prices as an organic 
entity. We may study the characteristics of this group just as we 
would study the characteristics of any population. As we might 
inquire concerning a biological group, so we may ask of the popula
tion of prices: Is this population homogeneous? Is it subject to the 
play of balanced forces, with the tendency toward individual varia
tion held in check by stabilizing factors? Or is it heterogeneous, 
marked by wide and sporadic variation, subject to the play offorces 
which are limited in number or unbalanced in their incidence? 
These questions bear directly upon the stability of the price system 
itself, and upon its utility and reliability as an economic instru
ment. The fuller development of this theme, and the attempt to 
answer some of these questions, may be postponed until more de
ta.i1ed attention has been given to the measurement of changes in 
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the price level, tn. the study of price dispersion and to the analysis 
of price displacement. 

There is, of course, a close relation between the problem of 
price stability' and that central problem of economic theory which 
is concerned with general economic equilibrium. In studying price 
instability we are dealing with the monetary aspects of this classical 
problem. The relationship between the movements of prices and 
the equilibrium of economic forces has been suggested by many 
writers, although there is a sharp difference of opinion as to the 
direction in which the chain of cause and effect runs. There are 
those who look upon the price system as the source of major dis
turbances, there is an opposing view that price instability is 
merely a reflection of more fundamental disturbances of economic 
equilibrium, while a third group would stress the mutual dependence 
of price and non-price factors. This particular problem is not one 
which concerns us at present. 

3. PROBLEMS RELATING TO COMMODITY PRICES IN 
COMBINATION 

Certain of the problems connected with prices in combination 
have been indicated above. A brief summary, in more specific 
form, of the matters which will be considered in the present and 
the following chapters will indicate the scope of this treatment. 

The first measures to be studied in combination will be those 
relating to price changes between specific dates-link and fixed 
base relatives of the usual type. This study will be confined largely 
to the behavior of prices in wholesale commodity markets. 

The analysis of such measures is not a new procedure in eco
nomic research. An extensive literature has been built up about this 
subject, and there have been warm discussions concerning the 
problems to be solved and the methods to be employed in such 
studies. The questions which have engaged the attention of students 

. in this field have been set for them, as in all studies, by contemporary 
interests and contemporary economic problems. Although interests 
and problems have changed somewhat since serious study of prices 
was begun, a single issue has been dominant. This issue is clearly 
set forth in the titles to certain of the fundamental memoirs. Jevons' 
pioneer study (1863) was called A SeriouI! FaU in the Value of Gold 
Ascertained. Edgeworth's Memoranda to the British Association 
for the Advancement of Science in 1887-8-9 dealt with "variations 
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in the value of the monetary standard." In 1901 C. M. Walsh pub
lished his comprehensive book, The Measurement of General Ex
change Value, and in 1911 Irving Fisher's work The Purchasing 
Power of Muney was issued. The same central problem appears in 
works primarily concerned with the methodology of the. subject, 
such as Mitchell's Making and Ulling of Index Number8 and Fisher's 
Making of Index Number8. The earliest important studies in this 
field were undertaken to measure the effect upon general prices of 
changes in the volume of gold production. This interest has per
sisted, and the major purpose in constructing index numbers of 
prices has remained to this day the measurement of changes in the 
price level, or changes in the purchasing power of money. The 
object, that is, has been the study of the first type of price in
stability described above. 

Though this interest in the "general level of prices" has been 
dominant, other aspects of the behavior of price relatives have re
ceived attention from students in this field. The widening of the 
sphere of interest is, in part, the outgrowth of technical studies re
lating to methods of index number construction. Jevons, Edge
worth and all their successors found it necessarY, in deciding upon 
appropriate methods of meamtrement, to study frequency distribu
tions of price relatives, and this study has drawn attention to as
pects of such distributions other than their central tendencies. 
Again, the recognition that an index number must of necessity be 
based upon a sample set of price quotations raised questions con
cerning the procedure to be followed in securing a representative 
sample. The tendency toward a broader approach to the study of 
price behavior which is attributable to these studies in method has 
been reenforced by other considerations. Specific information con
cerning particular groups of commodities has been desired. There 
has been, besides, a growing appreciation of the economic importance 
of the price relations between difierent commodities and services. 
The conception of prices as a system has been introduced, and the 
internal structure of this sytem has become an object of scientific 
inquiry. Once the significance of this conception is appreciated, it 
is clear that no single index number of commodity prices can yield 
the information concerning the behavior of prices and the shifts in 
price relations which economists and business men require. For 
many important aspects of price behavior quite elude meamtrement 
by such an index. 

Among the objects of study in a survey of the price system are 
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those other types of price instability described above-instability 
of internal relations, and group instability. Measures of the dis
persion and displacement of price relatives must be constructed, 
and account must be taken of those long-term shifts which are due 
to differences in trend. In the study of group stability and homo-

, geneity we shall be concerned with the attributes of frequency dis
I tributions of price relatives. In approaching this problem we lose 
, sight of individual commodities and our sole interest attaches to 

the attributes of the entire population, considered as an entity. 
Somewhat similar problems present themselves when we pass 

from price relatives to other measures of price behavior. We shall 
study cyclical measures and measures of variability and trend in 
combination, again seeking information concerning the group at
tributes of prices. It would be desirable to analyze in the same way 
collections of measures of price flexibility and of regional price 
differences, but the available figures are too limited in number to 
permit of generalizations concerning group behavior. The study 
of such measures in combination must wait upon the assembling of 
the necessary data. 

The final stage of the study, and the most important from the 
point of view of one interested in the elements and internal struc
ture of the price system, is the isolation and analysis of price groups 
and the testing of various grouping principles. The data described 
in the present volume furnish some of the basic materials for such 
an analysis. The detailed account of this part of the study is de
ferred to a second volume. 

n The Description of Price Relatives in Combination 
The present chapter deals with the first of the measurable 

characteristics of commodity prices which were discussed at an 
earlier point-'--degree of change in price between specific dates. The 

I first step in the study, in combination, of the relatives which 
measure these changes is their organization in the form of fre
quency distributions. 

1. FREQUENCY DISTRIBUTIONS OF PRICE RELATIVES 

Distributions of price relatives may be constructed in a number 
of different forms, representing various combinations among mea.
sures of the following types: 

(a). Fixed base and link relatives 
(b). Unweighted and weighted relatives 
(c); Relatives in natUral and in logarithmic form 
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It will be desirable to compare the results secured from tM em
ployment of certain of these alternative metJiods. 

To facilitate the study of distributions of fixed base relatives 
the interval covered has been broken up into three periods: 18!7l-
1902, with 1891 as base; 1902-1913, with 1902 as base; and'1913-
1926, with 1913 as base. In addition, the prices of a number of 
commodities during the years 1903-1926 have been reduced to rel
atives on the 1891 base. In dealing with link relatives, prices in all 
years from 1890 to 1926 have been employed. 

Complete descriptive measures relating to the following dis
tributions of price relatives appear in Appendix Tables XIX to 
XXVII: 

Fixed base relatives, natural form, unweighted and weighted, 
by periods, 1892-1926 

Fixed base relatives natural form, unweighted, 1903-1926 (A 
special study of 195 price series, reduced to relatives on the 
1891 base. Measures for this group for the years 1892-1902 
are included under the preceding item.) 

Fixed base relatives, logarithmic form, unweighted and weighted, 
1914-1926 

Link relatives, natural form, unweighted and weighted, 1914-
1926 

Link relatives, logarithmic form, unweighted and weighted, 
1891-1926 

Measures of central tendency, dispersion, skewness and kurtosis, 
and the Pearsonian criteria of curve type have been computed for 
the above distributions.' In addition, measures of central ten
dency and dispersion have been computed for fixed base relatives in 

IThe con.CJtruction of logarithmic freq1,lency distributions and the computation of 
the corresponding logarithmic meaBW'e8 would be a. very laborious procedure if the 
logarithms of the individual price relatives had. to be looked up before the measures 
were tabulated. This may be avoided. and all the ease of computation possible with 
frequency distributions of the arithmetic type may be secured. by constructing a tabula
tion form in which the cla.ss-limits are stated in natural numbers, but in which the class
interval is constant on a logarithmic scale. For example, if it is decided, u~n inspection, 
that a logarithmic c1a.s&-interval of .03 would be appropriate for the classification of the 
logarithms of a given set of relative prices, a form may be prepared upon which the 
c1us-limita in logarithmic form appear in the first column. In the second column may 
be written the natural numbers cOlTOSpOllding to the logarithmic c1a.s&-limits. The 
actual tabulation may now be carried out, wring the price relatives in their natural form. 
In the calculations of means and standard deviations, and of the higher moments, the 
cIaae-interval unit may be used throughout in the customary fashion. 

This method is of considerable practical importance, (or by its employment ~ 
metric means and all corresponding 100000thmic measures may be computed as readily 88 
the arithmetic measures. Such loganthmic measures of central tendency and dispersion 
are possibly of wider general utility than the ariij,metio measurea usually employed. 
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logarit,Ju:nic'form, unweighted and weighted, from 1892 to 1913, and 
for link relatives in natural form, unweighted and weighted, from 
1891 to 1913. For the measurement of changes in the price level 
and for the study of internal instability we thus have eight sets of 
measures for the years 1891 to 1926 (th.e initial year is 1892, in the 
case of fixed base relatives). The number of price relatives em
ployed was 195 for the years prior to 1902, 205 for the years from 
1902 to 1913, and from 385 to 391 for the years from 1914 to 1926. 
The commodities included are described in detail in Appendix 
Table 1. 

2. WEIGHTS 

The weights which have been employed in the present study 
are based upon the estimated values of the various commodities 

. entering into trade during the period 1920-23, as given in the whole
sale price bulletins of the United States Bureau of Labor Statistics. 
In certain cases the weight of a given commodity has been altered 
somewhat for the different years covered, in order that the group 
in which it falls might be adequately represented. For example, 
raw cotton is represented by two quotations during the years since 
1913 and by but one quotation during the years preceding. The 
one continuing quotation is given heavier weight during the early 
than in the later period. 

It is recognized that weights based upon post-war values in ex
change are likely to be somewhat in error, if applied to price quo
tations extending back to 1890. Accordingly, the weights employed 
in the present study are to be looked upon only as approximations 
to ideally perfect weights. No attempt has been made to secure 
perfect accuracy for each period in the matter of weighting. This 
would not have been possible, in any case, nor was it considered 
necessary for the purposes in mind. It has been well established 
that refinements of precision in weighting are not necessary to the 
accuracy of price index numbers. 

The weight given to each commodity in each period is shown in 
Table I in the Appendix.' The percentage distributions of these 
weights among the different groups repflisented in the Bureau of 

'Only the commodities for which weights are given in Table I have been used in the 
~ tudy of frequency distributions of price relatives. The other commodities listed in this 
table have been employed in other parts of the present investigation, in which Ihe 
problem of weighting did not arise. 

Wei~hts are aPI'1ied in all cnsee directly \0 the price relativee. Thus if a commodity 
has a wOJghl of 10, .ts price relative in a pven year is handled as though il occurred 10 
time& 
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Labor Statistics and Federal Reserve Board classifications' appear 
in the following tables. For purposes of comparison the percentage 
distributions of the weights used by the Bureau of Labor Statistics 
in 1909, 1919 and 1924, and by the Federal Reserve Board in 191:t 
and 1923, are also shown. 

TABLE 85 
PERCENTAGE DmTmBUTION8 OJ' WEIGHTS AMONG CoHMODlTY GROUPS 

UNITED STATES BUREAU 01' LABOR STATISTICS Cr.ASSIFJCATION 

J/ (2) (3) (4) (5) (6) (7) 
Comm 'ty group Percen~ of total Percen~ of total 

Weight weltht 
Present study U.S.B.of .S.index" 

1890- 1902- 1913- 1909 1919 1924 
1902 1913 1926 

Farm products 31. 7 31.0 27.1 27.6 28.1 28.5 
Foods 22.9 22.4 23.0 26.3 24.5 23.0 
Cloths and clothing 11.6 11.7 10.4 11.2 14.3 9.8 
Fuel and lighting 13.7 13.4 12.8 10.3 8.7 13.6 
Metals and metaI products 5.5 6.5 8.5 5.7 6.2 8.4 
Building materials 5.4 5.9 5.7 11.5 9.7 5.4 
Chemicals and drugs 1.2 1.2 2.0 1.3 1.1 1.8 
House-furnishings 1.8 1.8 3.2 0.4 0.5 3.3 
Miscellaneous 6.2 6.1 7.3 5.7 6.9 6.2 

I-- -- -- -- I-- I--
All commodities 100.0 100.0 100.0 100.0 100.0 100.0 

. -Certain of the difl'ermcea between yean in the perc:entaee distributiOns of weights dOlOng the 110UDl 
in the Bureau or Labor Statistica iudea: are due to changes iu the CODStitllent items. This ia particularly 
true of buildina materiab and boullN'urn1ahinp. 

TABLE 86 
PERCENTAGE DUlTlmnT'I"]'ON8 OJ' WEIGHTS AIIONO CoIO(ODI'lT GROUPS 

hDJ:BA.L lb:sJcBVB BoABD CLAssrJ'ICATlOH 

~) (2) (3) (4) (5) (6) 
Comm 'ty group Percen~ of total weight Percentage of total weight 

Present study Federal Reserve Board 
classification of U. S. B. 

of L. S. data 
1890- 1902- 1913- JUDe 

1902 1913 1926 1913 1923 

Crq. 13.8 13.5 12.6 12 12 
Animal products 14.2 13.9 11.5 15 12 
Foree:Jroducts 3.8 3.7 3.4 3 4 
Mine products 14.7 14.3 13.0 11 16 

-- -- -- - -
Total raw materials 46.5 45.4 40.5 41 44 

Producers' goods 12.9 14.5 19.4 21 18 
Consumers' goods 40.6 40.1 I 40.1 

38 38 
-- -- - -

All commodities 100.0 100.0 100.0 100 100 

'The clBssification of the Bureau of Labor Statistics is that employed by that 
Bureau prior to the recent revision of ita index number of wholesale prices. 
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. The relative importance of the different classes when no weights 
are used is indicated in the following tables, showing the distribu
tion, among the various groups, of the commodities employed in 
the present study. 

TABLE 87 
I>IsrBmUTIONB 01' CoYIIODITIES, BY 9ROUPS 

UNITED STATES BUUAU OJ' LABOR STATISTICS CLAssnrI:CATION 

J) (2) (3) (4) (5) 
Comm ·ty group 189~1902 1902-1913 

No. of com- Per No. of com- Per 
modities cent modities cent 

Farm products 24 12.3 24 11.7 
Foods 36 18.5 37 18.1 
Cloths and clothing 38 19.5 44 21.5 
Fuel and ligbting 12 6.1 12 5.9 
Met&1s and metal products 19 9.7 21 10.2 
Building materials 21 10.8 22 10.7 
Chemicals and drugs 11 5.6 11 5.4 
House-furnishings 21 10.8 21 10.2 
Miscellaneous 13 6.7 13 6.3 

- 1- - f--
All commodities 195 100.0 205 100.0 

TABLE 88 
DISTRIBUTIONS 01' CoHMODmES, BY GBOUPS 

FEDERAL REsERVE BOABD CLA.ssnrtCATION 

(1) (2) (3) (4) (5) 
Commodity group 189~1902 1902-1913 

No. of com- Per No. of com Per 
modities cent moditiea cent 

Crops 9 4.6 9 4.4 
Animal products 11 5.7 11 5.4 
ForestJroducts 7 3.6 7 3.4 
Miner products 17 8.7 17 8.3 - -- - I--
Total raw materials .44 22.6 44 21.5 

Producers' goods 51 26.1 54 26.3 
Consumers' goods 100 51.3 107 52.2 

- lroo:o - I---All commodities 195 205 100.0 
. 

(6) (7) 
1913-1926 

No. of com- Per 
modities cent 

55 14.1 
92 23.5 
65 16.6 
15 3.8 
37 9.5 
32 8.2 
39 10.0 
31 7.9 
25 6.4 

- --
391 100.0 

(6) (7) 
1913-1926 

No. of com- Per 
moditiea cent 

21 5.4 
21 5.4 
11 2.8 
30 7.6 

- I---
83 21.2 

112 28.7 
196 50.1 
- --
391 100.0 

3. SIGNIFICANCE OF FREQUENCY DISTRIBUTIONS OF 
PRICE RELATI~S 

A bird's-eye view of price changes between 1913 and 1926 is 
afforded by the graphs of distributions of price relatives which are 
plotted in Figure 21. These graphs afford, also, a means of com-
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FIGURE 21 (Cont.) 
COLUMN.,DIAGRAMS SHOWING FREQUENCY D,STR,BUT,ONS OF PRICE.RELATIVES' 
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paring visually the distributions; secured from.fiXed base and link 
relatives, from weighted and unweighted relatives, from ·relatives in 
natural and relatives in logarithmic form. Class frequencies have 
been expressed in percentage form throughout, so that direct com
parison of all distributions is possible. 

It is clear that these distributions possess features common to 
all collections of quantitative data relating to social and biological 
phenomena. From the host of individual price changes, which 
seem erratic and unrelated when viewed as separate entities, have 
been secured distributions with distinct and definite characteristics. 
The fact that something approaching a common type of distribution 
seems to prevail among the groups represented in these charts 
justifies the application of a common method in measuring their 
distinctive features. But more pronounced than any general re
semblances are the differences between the distributions for different 
years and for different forms of the original data. It is these dif
ferences wliich are matters of interest. 

The measures describing the distributions which are graphic
ally portrayed in this chart, and those relating to distributions for 
earlier years, enable the nature and magnitude of these differences 
to be precisely determined. Having these measures it is possible to 
consider several questions which are of considerable importance in 
connection with the theory -and practice of index number construc
tion, and which have a direct bearing upon the problem of price 
stability. The following specific questions may be raised: 

1. What economic significance attaches to changes in the four 
basic measures descriptive of frequency distributions of 
price relatives (i. e. the measures of central tendency, of 
dispersion, of skewness and kurtosis)? What light is cast by 
these measures upon the problems outlined above, relating 
to changes in the general price level and to the internal 
stability of the price system? 

2. Are there significant differences between the different types 
of frequency distributions? Do distributions based upon un
weighted price relatives differ materially from those based 
upon weighted relatives? Do logarithmic distributions differ 
materially from natural distributions? Do distributions 
composed of link relatives differ materially from those con
structed from fixed base relatives? Which type of distribu
tion appears to be most stable? Which type of distribution 



MEASUREMENT OF PRICE INSTABILITY 227 

gives the most i-eliable IJieasures of central tendency and 
dispersion? 

3. Is there any tendency for the distributions of price relatives 
to approach a standard type of distribution (e. g. the 
normal or Gaussian type)? 

4. Is there any evidence of a change in type over the period of 
time covered in the present study? Are there significant 
changes in type with changing business conditions? 

5. Does a study of these distributions afford evidence as to 
the stability or instability of distributions of price rela
tives? Does it afford evidence as to the homogeneity or 
heterogeneity of distributions of price relatives? 

In attempting to answer these questions methods of describing 
frequency distributions in detail must be used. The measures 
utilized in the present study are those developed by Karl Pearson 
in connection with his comprehensive system of frequency curves. 
Such measures afford materials for comparing and classifying fre
quency distributions, and reveal the distinctive characteristics of 
individual distributions. Detailed accounts of the method followed 
in computing these measures are available in Pearson's original 
memoirs' and in various other sources. The measures secured from 
the application of these methods are given in Appendix Tables 
XIX-XXVII. They are considered in detail in the following sections 
of this chapter. 

§Note on the Description of Frequency Distributions 

The problems which caJIed forth Pearson's measures arose from 
the failure of the norma.! curve of error to describe the actua.! distributions 
found in experience. Marked and persistent departures from this 
standard type were found in every scientific field. If one were not to 
assume that aJI such departures resulted from lack of homogeneity in the 
data, an assumption that seemed quite unjustified, it was necessary to 
recognize the existence of non-Gaussian types of distributions, and to 
develop methods of distinguishing these types from the norma.! form and 
of describing and graduating them. This is a problem which has been 
attacked in various ways. Pearson's solution is the one which has been 
worked out in greatest detail and is most widely employed. 

'''Skew Variation in Homogeneous Material," Phil. Tra .... oj tho Royal Sociely of 
London, Vol. 186, A (1895), pp. 343-414; Supplement, Vol. 197, A (1901), pp. 443-459; 
Second Supplement, VoL 216, A (1916), pp. 429-457. 

"nas Fehlergesetz und seine Verallgemeinerungen duroh Fechner und Pearson," 
A Rejoinder. BitJnldr;ka, Vol. IV (1905), pp. 169·212. 
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In a particular case the general problem reduces itself to two distinci 
questions: 

1. Is the distribution in question significantly different from thE 
normal type? In any concrete instance some difference fron: 
the normal is to be expected, as a result of chance fluctuation! 
of sampling, hence a test of the significance of such differenCe! 
is necessary. 

2. If the distribution is significantly different from the GaussiaI 
type, is it possible to place it In some standard classification ano 
to employ a generalized method of graduation similar to thai 
employed when a normal curve is fitted? 

In respect to deviations from the normal type, Pearson set forth thE 
following as the chief physical differences between actual frequency dis· 
tributions and the Gaussian theoretical distribution: 

1. The separation between the mode, or position of maximum 
frequency, and the average or mean character. 

2. The ratio of this separation between mean and mode to the 
variability of the character, a quantity termed the 81reumes8. 

3. A degree of peakedness (or, viewed inversely, of flat-toppedness) 
which is greater or less than that of the normal curve. This 
attribute relates to the kurto8i8 of the curve. 

Pearson developed measures for these characteristics (the modal 
divergence, the skewness and the kurtosis) each of which would be zero 
for the normal type. He determined, also, the probable errors of these 
measures, by means of which it is possible to determine whether a given 
value of any measure represents a significant departure from the Gaussian 
type. The first of the preceding questions may, therefore, be readily 
answered for a given distribution. 

So far the results are purely negative, if the normal curve fails to fit 
the given distribution. The next step is the development of a technique 
for describing and graduating the non-Gaussian distributions which are 
met with so frequently in statistical practice. This Pearson has done. 
The process of evaluating the differences between an actual frequency 
distribution and the Gaussian theoretical type involves a knowledge of 
the dispersion, the skewness and the kurtosis of the given distribution. 
These same three measures in slightly different form furnish criteria 
which serve to define the curve type, whether it be Gaussian or non
Gaussian. The other specific attributes of the curve desired in a given 
case (its position on the z-scale and its size) are fixed by the value of the 
mode, or mean, and the total frequency. 

The details of the methods employed in graduating these distribu
tions do not concern us in the present study, but considerable interest 
attaches to the criteria of curve type and the information they yield. 
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Five such criteria have been computed for each of the price distributions 
listed above. These are ,. .. 

fl. = -,. .. 
fl. = !:!.. ,.'. 

«. = 2/lo - 3 fl. - 6 
fl. (fl. + 3)' 

«. = 4 (4/lo - 3fl.) (2fl. - 3 fl. - 6) 
6 (fl. - fl. - 1) 

r = 2 fl. 3 fl. 6 
where the letters "" "" ,., and ,.. designate the first four moments about 
the mean, adjusted, where necessary, by the application of Sheppard's 
corrections. 

Differences between Gaussian and non-Gaussian curves are defined 
by the following measures: 

11 (Kurtosis) = fl. - 3 

(Sk ) "'(h(fl. + 3) 
x ewness = 2 (5 fl. 6 fl. 9) 

II (Modal divergence) = X.IT 

m Changes in the Level of Wholesale Prices 

The immediate purpose of the present investigation is not the 
measurement of changes in the level of prices, a subject which has 
been discussed extensively elsewhere. But in a study of the behavior 
of prices in combination some attention must be given to such 
general price changes, for these constitute one important aspect of 
group behavior. 

1. COMPARISON OJ' INDEX NUMBERS 

The column diagrams which are shown in Figure 21 differ from 
year to year in many ways-in the location of the point of maximum 
concentration, in the degree of dispersion, in the direction and 
degree of skewness, and in peakedness. Our present concern is with 
the shifts in the central tendency from year to year, as measured by 
the changing values of the annual averages. Prices as a whole drift 
upward or downward, and the changing position on the z-scale of 
the point of maximum concentration is an indication of the direction 
and degree of this drift. It is possible to follow this drift on the 
charts by noting the varying distances between the central ten-
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dencies of the various distributions and the 100 point on the x-scaJs 
(the point with a value of 2.00 for the logarithmic distributions). 
The location of this point is indicated on each of the diagrame. 
Such inspection provides, of course, only a general impression of 
the degree of change in the level of prices between given dates. 
More accurate information concerning these movements is given by 
the averages of the various distributions, averages which constitute 
index numbers of the usual type.1 

lIn the present Btudy the averages were computed from grouped data. This was 
done because chief interest attached to measures, other than the mean, deseribing the 
various frequency distributions. That 8 very small error is involved in computing the 
mean from grouped data, instead of from individual price relatives, is clear from the 
following table. Measures derived in an earlier study from ungrouped data are h .... 
compared with results secured from grouped observations. The comparison is of in
terest hocause of its bearing upon practical problema of index number construction. 

Weighted geometric mean. of link relatives computed from ungrouned data, each 
relative taken to the Dearest whole number, are given in column (3) of this table. The 
weighted geometric means in colunm (4) were computed from frequency distributions 
of logarithms of link relatives, the l~thmic c1aBs-interval being .03. This is equi
valent to a natural claa&-interval of 3 m the neighhorhood of 50 and of 10 in the 
neighhorhood of 150. The weights and the number of price quotations were the same 
in the two calculatioJlB. For purposes of comparison the ye&I'oto-year changes in 
prices recorded by the Bureau of Lahor Statistics index of wholesale pn ... are shown in 
column (5). The numhera given in colunm (2) refer, it should be noted, only to the aver
ages in columns (3) and (4). 
INDEX NUMBERS 011' WROLIISALR PR::U::::I!S COIIPUTED P'ROII UNClitOUPRD .urn GROUPKD LocA.uTllll!; ow 

PR 1 U 8TB LAS RICE ELATIVES, WITH NDEX Ol' N<TIm ATllS UlUtAU OJ' BO' TAnsncs 

~~ (2) (3) (.f) (5) 
No. of Weighted geometric mean of w.;ghted :r'metrlc Unk maUve 
prl", link relatives (computed mean of lin relatives compttted from U. S. Bu. 

qUotationll from ungroupcd data) (computed fromarouped reau 'of Labor StatistiCl 
data) wholesale price lodes: 

1891 I.S 100.0 100.0 .... 
1892 I'S 94.4 93.8 93.6 
1893 I'S 101.7 101.8 102 •• 
1894 I'S 90.0 89.9 89.7 
1895 I.S 101.3 101.3 101.9 
1896 I.S 9S •• 95.3 95.3 
1897 I'S 100.7 100.6 100.1 
1898 I.S 103.1 102.6 IM.2 
1899 I.S 107.3 107.1 107.6 
1.00 I.S IOS.8 IOS.5 107.5 
1901 I'S 99.2 99.2 98.5 
1902 I'S 107.0 107.3 106 .• 
1903 205 101.1 100.8 101:3 
1.04 205 .... .... 100.1 
1905 205 100.3 100.6 100.7 
1'06 205 103.5 103.6 102.8 
1907 205 106.1 106 .• 105.S 
1'" 205 96.2 96.0 96.0 
1.09 205 106.3 106.1 107.5 
1910 205 103.0 102.9 IM.l 
1911 205 .... ".S 92.8 
1912 205 106.5 106.8 105.9 
1913 205 100.9 101.1 100.9 
19" 3.1 97.8 97.9 98.1 
1915 3.1 101.1 101.1 102.8 
1916 "1 US .• 125 .• 125.8 
1917 3.1 138.5 138.6 139.7 
1918 ••• 111.7 111.7 109.7 
1919 3" 107.1 106.8 106.2 
1920 3'1 109.9 110.2 109.6 
1921 •• 1 65.J 65.0 .... 
1922 391 101.2 101.0 101.3 
1923 .90 104.7 105.0 103.3 
1924, ••• 97.1 97 •• 97.'" 
1925 .87 105.6 105.8 106.0 

(Footnote oontinued on next page.) 
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These index numbers are given in simple and chained form in 
the summary tables of measures relating to the different frequency 
distributions (Appendix Tables XIX-XXVII). To permit ready 
comparison of the results secured by different methods of com
bining price relatives these measures have been brought together in 
the following tables.' The index numbers in Tables 93 and 94 are 
plotted in Figures 22 and 23. 

TABLE 89 
bm.u: Nmml1B8 MBASt1BING CHANGES IN TBlII LEvEL 01' WUOLBBALII PBlCBS IN THII 

UNITED STATES, 1891-1902 
Measures Computed from Fixed Base &latives 

(1891-100) -

(1) (2) (3) (4) (5) (6) (7) (8) 
Year Un- WeiJ!hted Un- Weighted Un- Weighted U. B.B. 

weighted anth- weighted median weighle!i geometric ofL. S. 
arithmetic metie median geometric mean index 

mean mean mean 

1891 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1892 95.4 95.1 95.9 94.3 94.5 93.8 93.5 
1893 95.1 97.4 95.7 97.1 93.9 95.8 95.7 
1894 85.7 87.3 87.2 88.3 84.3 85.7 85.9 
1895 84.3 89.6 83.5 87.8 82.8 87.3 87.5 
1896 81.5 85.1 81.9 84.1 79.6 82.8 83.4 
1897 81.0 85.2 81.8 85.4 79.3 83.7 83.5 
1898 84.9 88.1 83.9 88.7 83.0 86.4 87.0 
1899 92.5 94.8 91.0 93.6 90.2 92.1 93.6 
1900 100.1 102.9 99.1 102.4 97.3 100.1 100.6 
1901 99.2 102.2 97.6 100.5 96.3 99.6 99.1 
1902 102.8 109.7 98.7 104.2 99.6 106.0 105.5 

(Continuation of footnote 1. p. 230.) 
The greatest discrepancy between the geometric means computed from individual 

price relatives and those computed from the grouped data is .6J about 6-10 of one per 
cent of the average in question. This is a negligible difference, for it is I .... than the 
probable error of the average. This differenee would, of course, tend to be greater with 
a smaller number of price quotations, but when as many as 200 commodity prices are 
utilised no material error may be expected from the employment of grouped observa
tiODB if appropriate e1aso-intervals be employed. 

These numerical re.sults are in accord with general theory concerning errors due to 
grouping. The staodard error due to grouping, for both mean and staodard deviation, 

has been given 88 "":2N (in cl ...... interval units). When the II8IIIple includes 200 ob

servations and a logarithmic ru......interval of .03 is employed, the 8tandard error due to 
grouping is Ieee than 2-10 of one per cent of the average. 

There is one ease in which it may be desirable to compute index numbers from in
dividual observations, without grouping, even though the observations be numerous. 
This is when averages are to be computed from link relatives, th ... averages to be later 
chained over a term of years. The chaining involves the cumu1a.tion of errors, a pr0ceB8 
which may magnify a rather slight origiual error. 

rrhe number 01 price quotations employed. each year is shown in the general tables 
in the A~pendis. The nam .. of the ditJerent commoditi .. included in the calculations 
for the different periods, and their weights, are given in Appendis Table I. 



(1) 

Year 

1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 

TABLE 90 

INDEX NUllBBR8 MBABUBINO C:a.ANGE8 IN TBB LEVEr.. OJ' WaOLBBALIl PRICES IN TBB UNITIID STATES 
1891-1902 

(2) (3) 
Chain 

(4) 

Un- index 
weighted construe- Weighted 

arithmet- edfrom arithmet-
ic unweight- ic 

m ..... ed m ..... 
arithmet-

ic 
mean 

100.3 100.0 101.4 
95.4 95.4 95.1 

100.1 95.5 102.3 
90.6 86.5 90.7 
99.1 85.7 102.7 
97.1 83.2 96.3 

100.9 83.9 101.6 
105.1 88.2 103.4 
109.8 96.8 108.2 
109.0 105.5 109.8 
99.7 105.2 100.2 

104.8 110.2 107.7 

Me&8Ul'eII Computed from Link lWatives 
(1891=100 for all eha.in indexes) 

(5) 
Cha.in 

(6) 
Un-

(7) 
Cha.in 

(8) (9) 
Cha.in 

index weighted index index 
construct;... median construct- Weighted construct-
edfrom edfrom median ed from 
Weie,ted 

arit et-
unweight-

ed 
weighted 
median 

ic median 
mean 

100.0 99.2 100.0 100.7 100.0 
95.1 95.9 95.9 94.3 94.3 
97.3 98.8 94.7 101.1 95.3 
88.3 91.0 86.2 89.8 85.6 
90.7 97.8 84.3 101.0 86.5 
87.3 98.5 83.0 97.3 84.2 
88.7 99.9 82.9 100.8 84.9 
91.7 102.6 85.1 101.9 86.5 
99.2 105.3 89.6 105.9 91.6 

108.9 107.2 96.1 105.6 96.7 
109.1 98.7 94.9 99.4 96.1 
117.5 103.1 97.8 106.1 102.0 

(10) (11) 
Cham 

(12) 

Un- index 
weighted construct- Weighted 
geof!1et- ed from geomet--

no unweight- ric 
mean ed mean 

geof!1et;.. 
nc 

mean 

99.3 100.0 100.0 
94.5 94.5 93.8 
99.5 94.0 101.8 
90.0 84.5 89.8 
98.1 82.9 101.3 
96.0 79.6 95.3 
99.8 79.4 100.6 

104.3 82.8 102.6 
108.5 89.9 107.1 
108.4 97.5 108.5 
98.8 96.4 99.2 

104.2 100.3 107.3 

(13) 
Cha.in 
index 

construct-
ed from 
weighted 
geomet-

ric 
mean 

100.0 
93.8 
95.5 
85.7 
86.9 
a2.8 
83.2 
85.4 
91.5 
99.3 
98.5 

105.6 
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TABLE 91 

INDEX NUllBIIRS MEASURING CHANGES IN THE LEVEL 011' WHOLESALE PRICES IN TBII 
UNITED STA'l'ES, 1902-1913 

(1) (2) 
Year Un-

weighted 
arithmetic 

mean 

1902 100.0 
1903 101.3 
1904 101.6 
1905 103.0 
1906 109.0 
1907 115.1 
1908 106.8 
1909 109.9 
1910 115.2 
1911 113.1 
1912 116.6 
1913 116.7 

Measures Computed from Fixed B ... Relatives 
(1902=100) 

(3) (4) (5) (6) (7) 
W~hted Un- Weighted Un- W' hted "'ll. 

anth- weig~ted median weighted geometric 
metic median geometric mean 
mean mean 

100.0 100.0 100.0 100.0 100.0 
102.3 101.6 102.4 100.2 100.8 
103.8 101.0 102.7 100.0 101.5 
103.7 102.9 104.9 101.4 102.7 
106.6 108.0 106.2 106.8 104.7 
113.5 114.6 113.8 112.8 111.6 
108.6 109.0 109.7 104.8 106.8 
116.3 112.3 111.6 107.6 113.9 
120.3 115.7 117.2 112.1 117.2 
113.3 110.8 111.0 109.1 110.7 
119.6 114.6 123.5 113.0 117.2 
120.9 116.3 123.1 113.5 118.4 

U.~~B. 
ofL. S. 
index 

100.0 
101.3 
101.4 
102.1 
105.0 
110.8 
106.7 
114.8 
119.5 
110.2 
117.4 
118.5 

It is not the purpose of the present inquiry to consider in 
detail the relative merits of different types of index numbers. This 
has been done in a, comprehensive fashion in other mvestigations. 
The results in the accompanying tables, which are by-products of the 
general study,have been presented because of the interest they may 
possess to students of index numbers. Only a few comments are 
called for at this point. 
. The diversity of results is apparent, a diversity that indicates 

r 
the inherent difficulty of describing by a single measure the complex 
price movements which take place between given dates. Certain 
of the averages differ materially from the bulk of the measures 
secured. One of the results, for which Irving Fisher's conclusions 
prepare us, is the upward "bias" of the weighted index numbers 
during the first two periods. We may compare the unweighted and 
weighted fixed base index numbers (including the chain indexes, 
but excluding the index of the Bureau of Labor Statistics) at the 
end of each of the three periods (i. e. in 1902, 1913 and 1926). In 
each of six comparisons for the year 1902 the weighted index number 
exceeds the corresponding unweighted measure. The same thing is 
true of the averages for 1913. At the end of the third period the 
unweighted measures exceed the corresponding weighted measures 
in all cases. This upward tendency of the weighted numbers during 



(I) (2) 

Un-
Year weighted 

arithmet-
ic 

mean 

1902 104.8 
1903 101.3 
1904 100.0 
1905 102.3 
1906 105.9 
1907 105.8 
1908 93.7 
1909 103.1 
1910 104.6 
1911 98.8 
1912 104.4 
1913 100.9 

TABLE 92 

lNDu NmmllBB MJ:A.8URlNO CHANGES IN THII LEVEL 01' WUOLEBALE PmCllB IN TBlII UNITBD 
STA'l'lCS, 1902-1913 

M088Ul'e8 Computed from Link Relatives 
(1902=100 for all chain ind .... ) 

(3) 
Chain 

(4) (5) 
Chain 

(6) 
Un-

(7) 
Chain 

(8) (9) 
Chain 

(10) (11) (12) 
ChalD 

index index weighted index index Un- index 
construe- Weighted construct- median construct- Weighted construct- weighted construct- Weighted 
edfrom arithmet- edfrom edfrom median edfrom geomet- ed from geomet .. 

UDweight- io weighted UDweight- weighted ric UDweight- ric 
ed mean arithmot- ed median mean od mean 

arithmet- ic median geo,!!et-
i. mean n. 

mean mean 

100.0 107.7 100.0 103.1 100.0 106.1 100.0 104.2 100.0 107.3 
101.3 102.3 102.3 101.6 101.6 102.4 102.4 100.2 100.2 100.8 
101.3 101.0 103.3 99.9 101.5 101.0 103.4 99.2 99.4 99.6 
103.6 100.8 104.1 101.4 102.9 100.8 104.2 101.9 101.3 100.6 
109.7 104.1 108.4 105.5 108.6 103.4 107.7 105.4 106.8 103.6 
116.1 106.5 115.4 104.5 113.5 106.1 114.3 105.5 112.7 106.4 
108.8 96.5 111.4 94.9 107.7 97.8 111.8 93.0 104.8 96.0 
112.2 106.5 118.6 101.3 109.1 103.9 116.2 102.6 107.5 106.1 
117.4 103.8 123. I 102.0 111.3 101.7 118.2 103.9 111.7 102.9 
116.0 95.4 117.4 98.1 109.2 95.4 112.8 97.7 109.1 94.5 
121.1 107.4 125.1 102.9 112.4 106.6 120.2 103.8 113.2 106.8 
122.2 101.9 128.5 101.0 113.5 101.0 121.4 100.1 113.3 101.1 

C~!ID 
index 

construct-
edfrom 
weighted 
geomet;.. 

rio 
mean 

100.0 
100.8 
100.4 
101.0 
104.6 
111.3 
106.8 
113.3 
116.6 
110.2 
117.7 
119.0 
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TABLE 93 

IND_ NtrHBBlBS MIlASl1BING CHANGES IN TIlE LBVBL OF WUOLBSALB PmCDJ IN Ta. 

(1) 
Year 

(2) 
Un-

weighted 
arithmetic 

mean 

1913 100.0 
1914 100.0 
1915 110.1 
1916 142.5 
1917 190.5 
1918 214.7 
1919 218.4 
1920 245.3 
1921 160.2 
1922 154.5 
1923 16&.8 
1924 162.8 
1925 167.7 
1926 161.1 

UNITED STATES, 1913-1926 

Measures Computed from Fixed Base ReI.ti_ 
(1913=100) 

(3) (4) (5) (6) (7) 
twei~hted Un- Weighted Un- Weigh¥ 

&nth- weighted median weighted geometrio 
metic median geometric mean 
mean mean 

100.0 100.0 100.0 100.0 100.0 
98.3 99.6 99.3 99.2 97.9 

100.6 100.4 97.9 104.0 98.6 
127.8 121.0 118.2 130.3 124.6 
180.1 171.2 174.6 176.3 172.2 
198.5 192.3 187.7 202.1 192.2 
211.8 208.9 207.9 210.7 205.2 
236.7 229.3 223.2 233.0 225.3 
155.0 154.7 151.9 151.6 146.6 
155.0 151.5 156.0 147.7 147.8 
162.8 159.9 160.3 158.1 155.8 
157.9 156.3 152.5 155.4 152.3 
161.1 165.1 162.5 161.3 159.4 
156.4 156.0 152.1 154.7 150.7 

(8) 
U.S.B. 
oiL.S. 
index 

100.0 
98.1 

100.8 
126.8 
177.2 
194.3 
206.4 
226.2 
146.9 
148.8 
153.7 
149.7 
158.7 
151.0 

the first and second periods is an inherent characteristic of "given 
year" weighting (i. e. the use of weights based upon values at the 
second of two dates for which prices are compared). In the present 
study weights based upon post-war values are employed. This is 
not "given year" weighting, but the effect upon the index numbers 
during the two earlier periods is the same. Those commodities 
with a pronounced upward trend in price were heavily weighted, 
relatively, while those for which the trend was downward, or up
ward at a low rate, were less heavily weighted. 

The differences between weighted and unweighted results are 
perhaps more clearly brought out by a year-to-year comparison of 
corresponding weighted and unweighted averages. If we include 
medians and arithmetic and geometric means of fixed base relatives, 
and chain indexes constructed from medians and arithmetic and 
geometric means of link relatives,. we· have 126 pairs of indexes 
(weighted and unweighted) measuring price changes during the 
two periods between 1892 and 1913, and 75 pairs covering the years 
1914 to 1926. (The base years are 1891, 1902 and 1913. Duplicate 
measures for the first year after the base year have been omitted in 
these comparisons.) In 110 out of the 126 comparisons during the 



(1) (2) 

Uri· 
Year weighted 

aritbmet-
ic 

mean 

1913 100.9 
1!114 100.0 
1915 108.7 
1916 127.6 
1917 138.0 
1918 117.0 
1919 107.3 
1920 114.1 
1921 67.4 
1922 99.2 
1923 107.9 
1924 99.5 
1925 105.2 
1926 96.4 

TABLE 94 

Itmn NlJ1IBl:B8 MlWIUlIING CHANGES IN THIll LEVmL or WHOLHALII Pax""" IN THIll UNI'RD STATES 
1913·1926 

(3) 
Chain 

(4) 

index 
construe-- Weighted 
edfrom aritbmet-

unweight- ic 
ed mean 

arithmet-
ic 

mean 

100.0 101.9 
100.0 98.3 
108.7 102.4 
138.7 128.4 
191.4 140.9 
224.0 113.7 
240.3 108.5 
274.2 113.1 
184.9 67.5 
183.4 102.6 
197.9 106.2 
196.9 98.2 
207.1 107.3 
199.6 9S.4 

M....,.... Computed from Link Relatives 
(1913=100 for, all chain ind_) 

~ ~~. (7) 
Chain 

(8) ~) Cain 
index weighted index index 

construct-. median coDBtruct- Weishted construct-
edfrom edfrom median edfrom 
weighted 
aritbmet-

unweight-
ed 

weighted 
median 

ic median 
mean 

100.0 101.0 100.0 101.0 100.0 
98.3 99.6 99.6 99.3 99.3 

100.6 101.5 101.2 99.2 98.5 
129.2 119.8 121.2 120.4 118.6 
182.1 135.0 163.6 138.9 164.8 

, 207.0 116.8 191.1 114.9 189.4 
224.7 106.5 203.5 107.3 203.2 
254.1 109.9 223.6 109.2 221.8 
171.5 67.9 151.8 65.9 146.1 
175.9 94.9 144.1 98.5 144.0 
186.9 106.8 153.9 104.9 151.0 
183.5 98.9 lsi .1 98.0 148.0 
197.0 102.7 156.2 104.1 154.1 
187.9 97.1 151.7 97.0 149.2 

(10) ~I) 
Cam 

(12) 

Un· index 
weighted construot~ Weighted 
geomet .. ed from geomet .. 

ric unweisht- ric 
mean ed mean 

geo,!,et-
no 

mean 

100.1 100.0 101.1 
99.2 99.2 97.9 

105.4 104.5 101.1 
124.7 130.2 125.8 
135.4 176.3 138.6 
114.8 202.5 111.7 
104.2 211.0 106.8 
111.0 234.3 110.2 
65.2 152.8 65.4 
97.5 149.0 101.0 

107.0 159.4 105.0 
98.5 157.0 97.4 

104.3 163.8 105.8 
95.7 156.8 94.5 

(13) 
Chain 
index 

construct-
edfrom 
weighted 
gee,!,et-

nc 
mean 

100.0 
97.9 
98.9 

124.5 
172.6 
192.8 
205.9 
226.9 
148.4 
149.9 
157.4 
,153.3 
162.3 
153.4 
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FIGURE 22 

INDEX NUMBERS OF WHOLESALE PBICES, 1913-1926. 
United States Bureau of Labor Statistics Index 

Number and Six Index Numbers Computed 
from Fixed Base Relatives. 

(1913=100) 

FIGORE 23 
INDEX NUMBERS OF WHOLESALE PRICES, 1913-1926. 

Six Index Numbers Constructed by Chaining Averages 
of Link Relatives. 

(1913= 100) 
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years between 1892 and 1913 the weighted indexes are larger than 
the corresponding unweighted measures. (The comparison in each 
case is between measures differing only in respect to weight.) 
During the period 1914-1926 the weighted indexes were greater in 
only 7 out of 75 cases. 

§Price Trends and Bias in Index Numbers 

It is clear, from some of the results presented in the first chapter, 
that over a period of years the prices of different commodities differ 
materially in their long-term trends. This fact, taken in conjunction 
with Professor' Fisher's arguments concerning the effects of base year 
and given year weighting, has a distinct bearing upon the choice of 
weights in the construction of index numbers. If weights are based 
upon values (i. e. prices times quantities) at the end of a period, there 
will be an upward tendency not only in the index number for the single 
"given year" from which the weights were selected, but for every year 
during which the trends in question continued, unless the differences in 
price trends are counter-balanced by differences in quantity trends. 
Thus, if weights based upon values in 1913 were used in constructing 
index numbers for the period 1896-1913, the weights would cause an 
upward tendency in the index for every year in the period (assuming no 
changes in quantities). For, as we have seen, the period 1896-1913 was 
marked by fairly consistent trends in individual commodity prices, and 
these trends differed materially from article to article and from group to 
group. The 1913 weighting would over-value (relatively) the commodities 
having upward trends in price, and this over-valuing would tend to 
affect every year in the period. Conversely, weighting based upon 
values at the beginning of a period will give a downward "bias" to the 
index throughout the period (again on the assumption that this tendency 
is not offset by quantity changes). Since such differences in trends may 
be assumed to exist over any considerable period of years, weights 
based upon values at any fixed date will lead to bias. (The term bias is 
used in the sense in which it is employed by Irving Fisher in The Making 
oJ Indez NUmbers.) This will be upward for6ndex numbers relating to 
years prior to the date to which the weightlj relate, and downward for 
all subsequent years. Cyclical and accident8J movements which affect 
prices prevailing at a single date may possibly conceal the effects of this 
bias on the index number for that date, but unless quantity changes offset 
the changes due to differing price trends the long-run tendency would be 
as indicated. 

The conclusion from this accords with that reached by Fisher, that 
weights should be based upon both base year and given year values. As 
appJied to the measurement of price changes over a period of years, 
weights should presumably be averages of values at the beginning and 
end of the period, unless weights are changed from year to year. To 
employ as weights values prevailing at any single date is to introduce a 
persistent bias which will distort comparisons both backward and for-
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ward in time. The degree of distortion depends upon the ·degree of dif
fetence between the trends of the commodity prices employed and upon 
the degree of difference in quantity trends. These differences, for the 
period 1896-1913, doubtless account for the consistently higher values 
of the weighted measures. It is probable that similar differences in 
trends will develop during the period of relative stability which began in 
1922. 

In view of this fact, the practice of basing weights upon the most 
recent quantity and value figures available provides no solution of the 
weighting problem, if comparison over a number of years be sought. 
Comparison of recent years are presumably more accurate, of course, if 
recent weights be employed. 

We may note in the above tables the close agreement between 
the Bureau of Labor Statistics index number and weighted geo
metric means of price relatives. In making this comparison it 
should be remembered that the constituent commodities are the 
same, with minor exceptions, and that the weights employed in the 
weighted index numbers constructed in the present study do not 
differ materially from those employed in constructing the index of 
the Bureau of Labor Statistics. 

The most erratic of the index numbers are the chained arith
metic means of link relatives during the third period. Both weighted 
and unweighted measures of this type show excessively high values 
during the years following 1916. In contrast, the chained medians 
give results for the third period very close to those given by the 
Bureau of Labor Statistics index and the weighted geometric means.' 

lThe various results presented above and in the Appendix make it possible to test a 
statement made by Edgeworth (Second Memorandum on VariationB in Ik Val ... oj 
MOMYj reprinted m Papm-. lUlating to Political Economy, VoL I, p. 330) that "the 
Median seems to keep closer to the Geometric (mean) than to the Arithmetic (mean)." 
If this were eo it would &Coord with the suggestion made by Edgeworth and endorsed by 
other economists that J?rice relatives tend to group themselves according to a logarith
mic normal law, 8 subject whiell will receive some attention in a later section of this 
volume. In all, we have 136 di4tributions in which the location of geometric means, 
arithmetic means and medians may be compared. In 57 of these distributions the 
median is closer to the arithmetic average in 79 closer to the geometric. (In making 
this comparison, the original averages of fu;k relatives, before chaining have been em
ployed.) This a.ccords with Edl<eworth's statement, though it is clear that the relation
ship is not au. invariable one. Ii -does Dot appear to prevail in the distributions of fixed 
base relatives for the media.n was closer to the arithmetic than to the geometric mean 
in 38 out of 70 80ah distributions. In 48 out of 72 distributions of link relatives the 
median was closer to the geometric than to the arithmetic mean. (Six duplicated di&
tributions have been omitted in arriving at the total of 136, given above.) 

A somewhat similar point, dealing with the relations between the arithmetic and 
geometric means and the mode, has been made by Wesley C. Mitchell. Dr. Mitchell 
givee 88 ODe of the advantages of geometric means that "they are likely to be nea.rer the 
modes of the distributions they represent than are arithmetic means." (Tiul Making 
and Using of Inde3: Number., Bulletin 284, U. S. Bureau of Labor Statistics, p. 71.) 
The resull8 now in hand permit this statement to be teeted. Using the computed mod .. 



240 THE BEHAVIOR OF PRICES 

The true story of wholesale price changes from year to year I during the period from 1890 to 1926 is told by the frequency dis
,tributions to which these various index numbers relate and in i terms of which they must be interpreted. The averages which de
I scribe the central tendencies of these distributions provide a con
densed account of one phase of the price changes which interest us. 

The rewwn for the changes in the price level which are reflected 
in the shifts in these central tendencies has been a subject of some 
controvel'BY, but it is not a matter which concerns us at present. 
We may assume it to be due to a single force or combination of 

. forces. AIl prices are subject to the action of this force, but all are 
! not equally affected by it. Some prices are rendered relatively 
j inert by contract or custom, while others are pecullarly sensitive to 
I the action of a general price-raising or price-lowering force. It is 
1 the failure of prices to change in the same proportion, and the 
presence of many specific price-making factors affecting individual 
commodities, that generate the problems of internal instability 
which are discussed below. 

Our immediate problem, the measurement of changes in the 
general level of prices, is affected by these individual variations. 
Because of the differences between individual price changes, mea

I BUres of central tendency are subject to some degree of error when 
, computed from a sample and assumed to apply to the general popu
. lation of prices. The size of this sampling error is a consideration of 

some importance in the selection of an index number, for the re
liability of a given index number depends in part upon the mag
nitude of this error. 

§ Reliability of Index Numbers1 

• It has been possible, from the results of the present inquiry, to es-
timate the standard errol'S of most of the index numbel'S represented 
in tbia comparison, we find practical equality between the ...ruts for the pre-WlII',..... 
for both fixed base and link relatives, but during the period 1914-1926 the geometric 
mean is clooer to the mode than is the arithmetic mean in live-sirths of the distributi_ 
studied. During periode of rapid price rise there appears to be a prollOUD<ed 1eodency 
of Ihe type IIIIJ<J<t!S\ed by Dr. Mitchell, but DO such tendency is _t at o~ times. 

'There ha8been oome debate coneeming the application of the calculus of probabil
ities in the analysis of prices in combination, particularly in reference &0 the ~terpre.. 
tation of index numbers. Recent opiniona on thia IRlbjeet are 8UJDIDIII'iared m "The 
Element of Probability in Indez Numbcn!," by F. Y. Edgeworth (JOUTJtDJ of the flqgal 
SIaIiIti<al~, Vol. 88, 1925, pp.557-575). Prof....,.. Edgeworth poinlB out that the 
role of probabilitiee in the eonstruction of index Dumberw of pricee 18 implicitly _ 
nised when it is admitted, &B all authnriti .. admit, that OIlIIlpIiDg playa a paR in the 
determination of ouch index Dumbera. 
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above. This has been done, for unweighted arithmetic and logarithmic 
(geometric) means, by the application of the usual formula: 

" .... =~ 
-IN 

It has been recognized in applying this formula that the results secured 
are only approximations to the measures desired, but the approximation 
is sufficiently accurate for the purpose in mind, which is the comparison 
of measures reiating to different index numbers computed from the same 
data. The use of this formula involves, of course, the assumptions that 
a random sample has been chosen, that the origiual observations are un
correlated, and that the number of observations is sufficiently large to 
justify the use of the observed standard deviation in place of the standard 
deviation of the entire population. None of these conditions is fully 
satisfied in dealing with commodity prices.· Reference is made below 
to the question of intercorreiation. In comparing different measures 
computed from the same original observations it may be ignored. 

The standard errors of the weighted means are affected by the 
weights employed. Bowley has derived the following formula for the 
computation of such errors: 

D"WK= " Y 1 + a"w 
-IN ... 

(where trw represents the standard deviation and w represents the mean 
of the weights). As Professor Bowley points out, this formula must be 
applied with some reservations, but it probably· provides reasonable 
estimates of the errors involved.' 

The geometric means have all been computed from frequency dis
tributions of logarithms of price relatives. Their standard errors, which 
were originally computed in logarithmic terms, have been expressed in 
natural form as percentages of the corresponding geometric means. To 
secure comparability the standard errors of arithmetic means have also 
been expressed as percentages of the averages to which they relate. All 
these measures of reliability have been summarized in the following 
table. 

'Bowley has dealt with this subject in Element, of SIaWJIic8 (4th edition) pp. 316-
326, and in "The Measurement of the Accuracy of an Average," Journal of I.he Royal 
SlaWJtical &cidy, Vol. 75 (1911) pp. 77-88. 

This formula is applied for the p~ of eecuring approximate measures of the 
sampling errors to which the various weJghted averages are subject. It may he used, 
says Bow~~y l when the weights are knOWD. and are Dot subject to error. This condition 
is not entirety ful6.lled in the. present instance. The abnormal distribution and wide 
variation of the weights furnish additional reasons for Dot accepting the mea.sures of 
error given by this formula as numerically accurate. These measures may, however, be 
accepted as estimates sufficiently accurate for the comparisons here to be made. 
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TABLE 95 

MEABURl!l8 INDICATING TH~ SAMPLING RELIABILITY 01" VARIOUS INDI!!X 
NUMBERS, BY YEARS1 

(Standard errors of arithmetic and geometric means, expressed as percentages of the 
corresponding a.verages.) 

(1) • (2) (3) (4) (5) 
Year No. Fixed base relatives 

(6) (7) (8) (9) 
Link relatives 

(10) 

of Unweighted Weighted Unweighted Wei hted 
pri~e arith- goo- arith- goo- arith- goo- arith- gee>; 
senes metic metric metic metric metic metric metic metric 

1891 195 .94 .94 1.83 2.02 
1892 195 .77 .81 1.38 1.39 .77 .81 1.38 1.39 
1893 195 1.16 1.13 2.44 2.34 .92 .88 1.65 1.58 
1894 195 1.21 1.32 2.41 2.~6 .80 .83 1.50 1.52 
1895 195 1.36 1.35 3.23 2.80 .98 .96 2.02 1.87 
1896 195 1.49 1.63 3.07 3.06 .94 1.03 1. 71 1.87 
1897 195 1.39 1.54 2.21 2.50 1.14 1.10 1.80 1.86 
1898 195 1.50 1.53 2.44 2.57 .86 .83 1.39 1.48 
1899 195 1.61 1.67 3.23 3.11 1.26 1.10 2.27 2.01 
1900 195 1.67 I. 76 3.07 3.06 .89 .87 1.79 1.61 
1901 195 1.75 I. 78 2.96 2.99 .93 .90 1.48 1.52 
1902 195 1.78 1.82 3.45 3.40 .89 .93 1.61 1.64 

1903 205 .78 .84 I. 71 1.81 .78 .84 1.71 1.81 
1904· 205 1.20 1.24 2.61 2.66 .85 .89 1.83 1.92 
1905 205 1.30 1.30 2.50 2.54 .67 .70 1.32 1.37 
1906 205 1.43 1.39 2.36 2.37 .75 .75 1.47 1.44 
1907 205 1.46 1.42 2.28 2.96 .73 .76 1.00 1.06 
1908 205 1.32 1.42 2.25 2.41 .92 .95 1.54 1.62 
1909 205 1.40 1.46 2.54 2.61 .77 .74 1.45 1.42 
1910 205 1.77 1.63 2.97 2.91 .78 .76 1.53 1.48 
1911 205 2.11 1.82 2.75 2.76 . 1.02 .97 1.70 1.63 
1912 205 2.01 1.72 2.52 2.60 .74 .77 1.36 1.36 
1913 205 I. 71 1.63 2.59 2.65 .79 .83 1.63 1.57 

1914 391 .66 .61 .92 .96 .66 .61 .92 .96 
1915 391 3.26 1.34 2.82 1.65 1.94 1.13 1.82 1.38 
1916 391 4.66 1.66 2.95 1.91 1.27 1.03 2.12 I. 79 
1917 391 3.59 1.77 2.99 2.64 .98 1.03 1.60 1.61 
1918 389 2.82 1.64 2.50 2.38 1.00 1.04 I. 77 1.86 
1919 391' 1.64 1.38 2.14 2.25 1.23 1.24 1.56 1.55 
1920 391 1.68 1.66 2.64 2.84 1.24 1.18 2.10 2.05 
1921 391 1.65 I. 75 2.76 3.08 1.30 1.37 2.35 2.40 
1922 391 1.46 1.56 2.40 2.74 .99 .93 1.67 1.54 
1923 390 1.48 1.59 2.45 2.82 .73 .72 1.44 1.44 
1924 390 1.52 1.58 2.42 2.74 .73 .66 1.08 1.08 
1925 387 1.36 1.41 2.12 2.13 .78 .68 1.82 1.50 
1926 385 1.44 1.48 2.35 2.41 .57 .58 1.11 1.17 

lThe ~orthe lU:ed baae relatives in the threeperiodaareaveraae pricea In 1891, in 1902, aDd in 1913. 
1389 nnk relatives were employed. 

In comparing these results for the different classes of index numbers, 
an essential difference between the weighted and the unweighted measures 
should be borne in mind. The standard errors of the weighted means 
tend, in general, to be larger than the standard errors of the unweighted 
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means. The difference between the errors of weighted &nd unweighted 
means is likely to be material when the dispersion of the weights is great, 
as it is in the present case. While a recognition of this difference is im
portant in comparing the weighted and unweighted index numbers, the 
fact that the error of the weighted index is greater in a given case does 
not necessarily mean that the unweighted measure is preferable. The 
ultimate standard for the weighted mean, the standard in terms of wl}ich 
sampling fluctuations are judged, is the weighted mean of the entire 
population from which the sample is drawn. The ultimate standard for 
the unweighted mean is the unweighted average of the entire population. 
If the former standard is the one we wish to approach, the weighted 
average of a sample may do it better than the unweighted, though the 
standard error of the weighted mean be greater than that of the un
weighted. This same point holds in respect to the other averages com
pared. The question as to which· average we would use if we were 
computing it from the entire population of price relatives is thus not an
swered by a comparison of standard errors. Sampling stability is, 
however, one important criterion of excellence in an index number, and 
measures of sampling reliability possess considerable practical and 
theoretical importance. 

The figures in Table 95 may be used in comparing, in respect to 
sampling stability, unweighted and weighted averages, averages com
puted from fixed base and link relatives, and averages computed from 
relatives in logarithmic and in natural form. 

The preceding discussion touched upon the first of these com
parisons. We should expect the unweighted average to be less subject 
to sampling fluctuations than the weighted, and this is borne out by the 
results. When 136 different pairs of index numbers, each pair differing 
ouly in the matter of weighting, are compared, the unweighted average 
is found to have the smaller standard error in 131 cases. The only ex
ceptions are arithmetic averages of link relatives for the year 1915, and 
arithmetic averages of fixed base relatives for the years 1915-1918. In 
these years the weighted average, in spite of its being subject to special 
sampling errors because of the use of widely dispersed weights, was liable 
to smaller sampling fluctuations than the unweighted. In years of ex
ceptional price movements the simple arithmetic average of price rela
tives is particularly subject to sampling errors, because of the very. wide 
dispersion of the unweighted relatives. . 

As we should expect, averages of link relatives are marked by smaller 
sampling errors than are averages of fixed base relatives. This is true in 
all of the 128 cases in which direct comparison is possible. This merely 
confirms the well-estabIished principle that measures of year-to-year 
price changes are more accurate than measures of price changes between 
more widely removed dates. 

The comparison of logarithmic and natural measures, after they have 
been reduced to comparable terms, gives a net result slightly in favor of 
the arithmetic figures. It is possible to make 136 direct comparisons be
tween measures of reliability for averages which differ only in the form 
of the relative employed in. their computation (i. e. logarithmic or na-



THE BEHAVIOR OF PRICES 

tural). In 72 cases the standard error of the arithmetic measure is less 
than that of the logarithmic measure, in 58 cases the logarithmic mean 
is the more reliable, while in 6 cases the two are equal. This enumeration 
takes no account of the magnitude of the differences ·between the mea
sures of reliability. If this be done, the odds swing somewhat in favor of 
the logarithmic measures, even though they be slightly behind on the 
above count. In years of extreme,iprice disturbance the arithmetic 
measures are subject to wide sampling fluctuations, while the logarith
mic measures· are much more stable. In 1916 the sta.ndard error of the 
unweighted arithmetic mean of fixed base rela.tives was equal to 4.66 
per cent of the average; the standard error of (the unweighted 
geometric mean was only 1. 66 per cent of the average. In no case is 
there any difference of this magnitude in favor of the aritlunetic mean. 
Over the six year period from 1915 to 1920, which was marked by 
great price increases, the logarithmic measu,res were more reliable 
17 times out of 24. The conclusion to which these comparisons lead is 
that during normal times there is little to choose between the arith
metic and logarithmic measures· of price change in the matter of sam
pling reliability, but that the arithmetic measures are much less 
reliable during periods of extreme disturbance. 

~verages of the standard errors of the different index numbers for 
the periods 1891-1913 and 1914-1926 are shown in the following table. 
These are expressed as percentages of the averages to which they refer. 

TABLE 96 

AVlCRAGII STANDABD ERRORS OJ' VABIOUS INDEX NUMBERS 

(I) 
Type of index number 

Unwtd. arithmetic, fixed base relatives 
Unwtd. 8OOmetric, fixed base relatives 

Wtd. arithmetic, fixed base relatives 
Wtd. 8OOmetric, fixed base relatives 

Unwtd. arithmetic, link relatives 
Unwtd. geometric, link relatives 

Wtd. arithmetic, link relatives 
Wtd. 8OOmetrie, link relativee 

(2) (3) 
A_age standard Average standard 
error, 1891-1913 error, 1914-1926

J (1892-1913 for fixed as percentage o. 
base index numbers), mean 

as percentage of (based on 385-391 
mean price quotations) 

(based on 195-205 
price quotations) 

1.46 2.09 
1.46 1.49 

2.59 2.42 
2.64 2.35 

.87 1.03 

.87 .94 

1.61 1.64 
1.61 1.56 

These figures give a fairly accurate indication of the sampling re
liability of these different index numbers. In comparing these averages 
it must be remembered that the standard errors of the fixed base measures 
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tend to increase somewhat as the base becomes farther removed, because 
of the secular increase in dispersion. This does not invalidate the com
parison of the various measures relating to fixed base relatives over .. 
given period. Fixed base measures relating to different periods are not 
directly comparable, however, nor are link and fixed base measures. Again, 
we must note in interpreting these figures that the number of quo
tations included is one of the factors upon which the standard error of 
the mean depends. The figures in column (3) above are based upon 
samples each consisting of 385 to 391 observations; the figures in column 
(2) relate to samples of from 195 to 205 observations. H the dispersion 
were constant and the degree of intercorrelation were the same in the two 
groups,' the errors of averages based upon 390 measures would be about 
two-thirds as great as the errors of averages based upon 200 observations. 
Since no account of intercorrelation has been taken in these ca.\culations, 
the larger errors of the later averages are due to the wider dispersion of 
prices during the war years. 

The identity of the results for arithmetic and geometric measures 
during the years from 1891 to 1913 is noteworthy. The standard errors 
of arithmetic and geometric averages of unweighted link relatives during 
this period averaged .87 of 1 per cent. For unweighted fixed base rei ..... 
tives the standard errors averaged 1. 46 per cent in both cases. The 
standard errors are greater for weighted averages, but again there is no 
marked difference between the measures relating to arithmetic and 
geometric averages. 

The results for the years 1914-1926 indicate that under the price 
conditions of this period the standard errors of unweighted averages of 
link relatives computed from about 390 cases amounted to about 1 per 
cent of the means to which they related, while the standard errors of 
weighted averages of link relatives slightly exceeded 1.5 per cent. In 
each case geometric averages had somewhat lower standard errors than 
arithmetic averages. Standard errors of averages of fixed base relatives, 
which ran from 1. 49 per cent for unweighted geometric measures to 2.42 
per cent for weighted arithmetic averages, were abnormally high for the 
period covered, because of the exceptionally wide dispersion of prices. 

lin the present case it is not true that the degree of intereorreIation is the same in 
the two groups. Maoy of the sen .. added by the Bureau of Labor Statisti .. for the 
period beginning in 1913 represent duplications of sen .. previously ueed. Thue four 
series of wholesale prices of wheat were added to the one series employed before 1913, 
and two series of cattle prices were added to the two series entering mto the earlier cal .. 
culations. The correlation between these different series rela~to the same commodity 
is not ect, hence the addition of the new Aeries adds BOme' to the reliability of 
the ina:: number. But the additions do not .have the same ect, in reducing. the 
sampling error, as would an equal number of price series which were quite independent 
of those previously ueed. 

It will, in geueral, be true of index numbere of pric .. that the reduction in tbe 
samP~ error with an increase in the number of commodities included will be less than 
that which the theory of sampling would lead one to expect. No general .rule can be 
laid down, since the effect of an increase in the number of commodities in a given case 
will depend upon the degree to which theee duplicate quotatione previously included. 
Professor Fisher has suggested that if account be taken of weighte, instead of number 
of conunoditiee, a cloeer approach to reeulte consistent with probebility theory will he 
secured. (TM Making of [nde:J: Nvm1HJr., pp. 336-,140.) 
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Under conditions of normal dispersion, over a corresponding period, 
these would be about two-thirds as large.' . 

In computing the various measures of reliability· given above use 
has been made of the customary formula for the standard error of a 
mean. One of the conditions necessary to the application of this for· 
mula is that the various observations shall be independent of each other. 
This condition is not fulfilled perfectly in combining prices. It is ob· 
vious, for example, that the quotations on the various grades of wheat 
are correlated, and that the price of steel billets is not independent of the 
price of pig iron. Professor A. L. Bowley has recently completed a com
prehensive study in which he has sought to determine the precise degree 
of intercorrelation prevailing between wholesale commodity price series. 
He has found that the degree of intercorrelation is not as great as is 
commouly assumed. He is able to reaoh qui.te definite conclusions as to 
the number of independent observations to which the recorded quotations 
employed in the Saueroeck-Statist index are equivalent. The 45 com
modity pJ;ice series actually employed. in constructing the index are 
equivalent to 39.5 independent price series, each with the standard de
viation typical of the 45. Bl\t since 10 of these 45 series are themselves 
averages of 10 pairs of original quotations, allowance is made, in an()ther 
calculation, for the presence of these additional series. The 55 series of 
price quotations are the equivalent, according to Bowley's calculations, 
of 43.5 uncorrelated commodity price series, each with the standard 
deviation typical of the 55. 

These conclusions are based upon the hypothesis that the secular 
movements of the various price series are independent. The adjust
ments noted above are intended as corrections for correlation between 
short period variations of these price series. 

In tracing relations among the 45 primary price series studied, 
Bowley found only 52 cases (out of 990 possible combinatiops) in which 
the correlation was as great as . 30. The quantities correlated were 
derived by expressing the price relative of a given commodity in a given 
year as a percentage of the general price index for that year. When the 
effects of rectilinear trends upon the individual commodity price series 
were eliminated, only 35 correlations reached or exceeded a value of . 30. 
(Although the full 990 coefficients were not computed, the procedure 
employed probably resulted in the finding of most, if not all, of the sig
nificant correlations.)' 

'There is a sharp distinction of course, between the "eampling error" to which 
t~e above II!-easures apply and the "instrumental errorll with which Pro~essor ,Irving 
Fisher deals in TM Making of 1ndeJ: Numlw. (pp. 225-229). Professor Fisher .. con
cerned. with the degree of mathematical accuracy which may be secured in handlina 
certa.in price and quantity data.. Be concludes, after comparing the results eecu.recl 
by the application of the thirteen most accurate formulas to the same data, that the 
"probable error" involved. seldom reaches one-tenth of one per cent, and is generally 
very muoh smaller than this figure. This measure of Fisher's does not relate to the 
error involved in generalizing the results obtained. from a sample, and doea not stand 
in any simple relation to the samp'ling errors given in Tables 9S and 96. " 

IThis study is described in ' The Influence on the Precision of Index Numbers of 
Correlation between the Pric .. of COmmoditi .... in the J oumol qf /lui RoyaJ S~ 
SocUtV, Vol. 89, Part II (1926) pp. aOO,,'Il9. The in_tigat.ion ooverecl the penod 
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Without making a study similar to that of Bowley it is impossible 
to state precisely the degree of intercorrelation between the price 
series utilized in the present investigation. It seems reasonable, upon an 
inspection of the figures, to assume that approximately the same degree 
of intercorrelation found in the Sauerbeck series prevailed among 
the price series entering into our pre-war ca.!culations. There seems, 
however, to be considerably more intercorrelation and duplication 
in the 390 series used in ca.!culations for the years since 1913. ~t may 
be estimated that the price series covering the years 1890-1913 (varying 
from 195 to 205 in number) are the equiva.!ent of about 160 un
correlated series, and that the series available for the years 1914-1926 
(varying from 385 to 391) are the equiva.!ent of about 270 uncorrelated 
series. (Some account has been taken, in arriving at these estimates, of the 
difierences in the markets from which quotations are drawn.) Upon the 
basis of these estimates the standard errors of the various index num
bers relating to the pre-war years should be increased by about 12 per 
cent, and the standard errors for the years from 1914 to 1926 should be 
increased by about 20 per cent: 

It is possible to compare one of the present results with a similar 
figure derived by Bowley. Bowley finds that the probable error of an 
unweighted geometric mean of relatives computed from the Sauerbeck
Statist list of wholesa.!e prices for the year 1913 (1901 being the base) 
was 2.25 per cent. (The probable error is here expressed as a percentage 
of the mean.) The probable error of the corresponding index for the 
United States for the year 1913 (on the 1902 base) was 1. 22 per cent. 
Bowley's measure is derived, in this case, on the assumption that the 
price series employed are equiva.!ent to 40 independent series, while the 
American figure is derived on the assumption that the 205 relatives are 
equiva.!ent to 160 independent observations. Under these conditions, 
and assuming approximately the same degree of price dispersion in the 
two countries, the probable error of the American figure would be about 
ha.!f that of the British average. The actua.! measures are very close to 
this relation. (The difference of one year between the base periods would 
have no materia.! influence upon the degree of dispersion.) 

2. A MONTHLY PRICE INDEX: CHANGES IN THE PRICE LEVEL 
OVER TWELVE-MONTH INTERVALS 

In later sections dealing with the dispersion and displacement 
of prices use is made of monthly link relatives, each link covering a 
twelve-month period. That is, the price of a commodity in Jan
uary, 1926, is expressed as a percentage of the price in January, 
1925; the price in February, 1926, is expressed as a percentage of 
the price in February, 1925, and so on. These relatives may be 
1867-1913. The results of an earlier study by Bowley, touching upon the B&Dle subject, 
are given in a memorandum of the London Cambridge Economic Service (Special M f/f'1II
orandum No. S, February, 1924) "Relative Changes in Pri .. and other Index Numbers." 
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used in constructing index numbers of prices. The indexes thus 
secured difier materially from those of the usual type, which measure 
changes in reference to a constant base. This method of measuring 
price changes was first suggested by A. W. Flux,' but has not been 
widely employed. It possesses certain distinct advantages, par
ticularly in connection with the measurement of internal shifts in 
pricQ, relations. 

Weighted geometric means of such relatives, computed from 
the prices of 100 commodities,' are plotted in Figure 24. This 
index covers the years 1920-1926. The wholesale price index of the 
United States Bureau of Labor Statistics has been put in the same 
form (i. e. each monthly value has been expressed as a percentage 
of the value for the same month during the preceding year) and 
carried back, by months, to 1901. It will be noted that there is a 
very close correspondence between the two sets of index numbers 
during the period covered by both. The index of the Bureau of 
Labor Statistics is shown in its original form (1913 = 100) as well as 
on the twelve-month link basis, to permit comparison. 

The movements of the twelve-month link index difier from 
those of the fixed base index and require, of course, a difierent in
terpretation. The points at which plotted values of the link index 
lie upon the 100 line mark the dates when the price level was pre
cisely the same as at dates twelve months preceding. A high point 
on this curve marks the date when the price level was at its maxi
mum, in comparison with the level twelve months preceding. Thus 
a high value was reached in April, 1920. Until October, 1920, 
the index was above the values recorded twelve months earlier, 
but by smaller amounts than in April. The lowest point of the price 
index was reached in June, 1921. Not until May, 1922, was the 
price level back to that prevhiling twelve months earlier. The index 
rose after June, 1921, because after that date the index .was not 
as far below the figure for the twelfth month preceding as it was in 
June. Viewed in this light, the low point of that price cycle came in 
June, 1921, instead of in January, 1922, when the lowest value in ref
erence to a fixed base was recorded. 

This price:level index traces out the major cyclical movements . 
very clearly. The turning points precede, in general, those in the 

'''The Measurement of Price Changes," J~ oj 1M Royal SIali8ti<lol &aetr. 
Vol. 84 (1921), pp. 167-190. 

'For the Iiai of th ... commodities. ece p. 271. The monthly nJu .. of the index are 
given in Table 103. 



FIGURE 24 
FLUCTUATIONS IN WHOLESALE PRICES, BY MONTHS, 1900-1927. 

Comparison of a Fixed Base Index and a Twelve-Month Link Index. 
(The fixed base index is that of the United Statee Bureau of Labor Statistic.. The b .... is 1913. The twelve-month link index 

covering the entire period is derived from the index of the Bureau of Labor Statistics. Weighted geometric means of twelve-month 
link relatives are plotted for the period 1920-1926.) 
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fixed base index of the usual type. This is clear from the following 
summary. 

TABLE 97 

CoMPABIBON OJ' Tmun:NG POIN'l'B, UNITED STATES BUREAU 01' LABOR BTATI8'l'ICB 
INDEX (1913=100) AND TWELVE-MONTH LINx INDEX 

(1) (2) Turning • (3) (4) 
Period number' pomls Number of months by 

Fixed b..., Twelve-month which link index pre-
index link index ced .. (-) or lags behind 

(+) fixed b ... inde. , 
7 ow) July, 1901 April, 1901 -3 
8 high) Oct., 1902 Oct., 1902 0 
9 ow) July, 1904 Oct., 1903 -9 

10 ~) Oct., 1907 July, 1907 -3 
11 ow) Fe':ll, 1908 Feb., 1908 0 
12 ~h) Ap' 1910 March, 1910 -1 
13 ow) June, 1911 tf.ril, 1911 -2 
14 !!:h) Sept., 1913 ay, 1912 -16 
15 ow) Nov., 1914 Nov., 1914 0 
16 high) Se~t., 1918 July, 1917 -14 
17 8:iW) Fe OJ 1919 Sept., 1919 +7 
18 'gh) May, 1920 April, 1920 -1 

.19 8:) Jan. 1922 June, 1921 -7 
2,0 . h) April, 1923 JaDril, 1923 -3 

21 ~~~ June, 1924 Ap 1924 -2 
22 . ) March, 1925' June, 1925 +3 

IThe nnmbera refer to the periods defined on p. 81. 
IThia value was 161.0. The real turning point came. howewI', in August, when a eecond high of 160.4 

waa ncordtd. The tum in the link indez. came two montha before: the lat.ter date. 

There is no necessary relationship which would cause the turns 
in the twelve-month link index always to precede the turns in a 
fixed base index, but this will generally be so. This is because the 
rate of advance (or of fall) in the fixed base index of prices is retarded 
before the maximum (or minimum) value is reached. Only under 
rather exceptional conditions will the twelve-month index lag be
hind the fixed base index in its major turns.' 

The reference of price changes to a date twelve months before 
has certain advantages. If there were seasonal changes in the price 
index (of which there is no clear evidence) they would be eliminated. 
Again, the values of such an index fluctuate about the base line (i. e. 
the 100 line). The effect of a consistent trend is not, of course, 
eliminated, but it appears in a form somewhat different from that 
to which we are accustomed. The effect of an upward trend· on a 

'This will happen when a minor movement (upward or downward) in the fixed baae 
index has occurred during the twelve months precediDJ the major turn, this earlier 
movement being in the same direction as· the ensuing lD&Jor movement, and at a higher 
rate than that which folloWB tho major tum. 
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twelve-month index of this sort would be to increase the number of 
entries above 100, intensifying and lengthening the swings of the 
index above the base line. A downward trend would have the 
reverse effect. 

An index of this type cannot, of course, replace those of the 
familiar fixed base type, but it is useful in presenting price fluctua
tions in a somewhat different light. In its construction it accords 
with the current practice of comparing prices at a given date with 
prices prevailing at' a date twelve months earlier. And, as will 
'appear later, it is a useful companion measure to certain measures 
of dispersion and displacement which appear to be most significant 
on a twelve-month basis. 

The measures discussed in the preceding pages relate to a first 
and extremely important aspect of price instability-instability of 
the general level of prices. There have been presented different 
types of index numbers which measure, with varying degrees of ac
curacy, the changes through which the level of wholesale prices has 
passed since 1890. Certain points of some technical interest, re
lating to weighting and to the reliability of different types of index 
numbers, have been noted in passing. It has not been the purpose 
of this section, however, to discuss the technique of index number 
construction, and no attempt has been made to deal with the 
various "crossed" formulas derived by Professor Irving Fisher. 

But it is an inadequate survey of the price problem which 
contents itself with the information concerning price changes which 
is yielded by index numbers of the type given above. These are 
merely averages of diverse distributions of price relatives, and they 
relate only to one aspect of price behavior. Other important aspects 
are still to be described. When this has been done, and appropriate 
measures have been computed, the relation of instability in the 
price level to other types of price instability may be considered. 

IV Price D ispersion' 
Of those aspects of price behavior which are not reflected in 

the movements of an index number of the orthodox type, probably 
11 regret that I was not able to include in this section the results secured by Dr. 

Maurice Olivier in his study of price di"Jlel'!ion (Los Nomlwos InMus do la Varia/ilm 
tks Prix, Paris, G\ard, 1927. pp. 9Q..98.) His book came into my hands after the text 
of this volume l18(1 gone to the printer. This study of price dispersion. baaed upon the 
movements of the price series used in the construction of the Federal ~ Board's 
index of wholeNll.e prices for France, covers the years 1920-1924. by months. Arith
metic and logarithmic measures of dispersion are employed. Dr. Olivier finds, during 
this periud. a tendency toward a positive relationship between changee in the price 
level in France and the dispersion of price relatives in natural fonn. 
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the most obvious is the variation, or dispersion, of price relatives 
about their average values. It is this factor of dispersion which 
now calls for consideration. 

1. NATURE AND SIGNIFICANCE OF PRICE DISPERSION 

The nature of price dispersion is indicated by the column dia
grams plotted above in Figure 21. In some years there is a fairly 

J close concentration of the various price relatives about their mean 
values. The figure for the year 1926, showing unweighted link rel
atives on the natural scale, exemplifies this situation. In other years 
there is a wide scatter, the individual price relatives deviating 
materially from the average. The column diagram of unweighted 
fixed base relatives on the natural scale for the year 1918 illustrates 
dispersion of this type. 

The dispersion of price relatives has practical significance from 
two different viewpoints. If our purpose be to measure the degree 
of change in the price level between two different dates we may treat 
each price relative as a single observation, a single attempt to 
meaSure the change in the purchasing power of the dollar. When 
the. price .relatives are closely concentrated. about. their average 
value we have a.·situation-corresponding to that which prevails 
when a very accurate field piece is directed upon a target, or when a 
group of experienced surveyors measure a certain distance. Each 
individual observation is marked by a very small margin of error. 
The average of these individual observations carries, therefore, 

'.-considerable weight as J!,-.!llose approximation to the true value. 
When, on· the other hand, the price-relatives are widely dispersed 
each one gives a measure of the change in the purchasing power of 
the dollar which is marked by a wide margin of error, and the 
aJerage..h~.§..~ signific_ance !lS e TflIl@Senta!i.Jle1igure. This must 
be taken to mean that the force which is affecting the price level (or 
the purchasing power of the dollar) is less direct in its incidence, 
that it is obscured and complicated by the action of a diversity of 
factors which affect individual commodity prices. Each price 
relative constitutes a less accurate observation upon the change in 
the purchasing power of the monetary unit than is the case when 
the relatives are closely concentrated. 

An index number of prices of the usual type may be looked 
upon, therefore, as a measure of the intensity of the force, or ~m
bination of forces, which is affecting the general price level. An 
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FIGURE 25 
Relative Prices of Ten Minerals, with their Geometric Mean, 1913-1926. 
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FIGURE 26 
Link Relatives of Ten Minerals, with their Geometric Mean, 1913-1926. 

(The z..ecale and the leaud of FIIure 25 apply alao to FiIure 25.) 
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I index of dispersion is a measure of the intensity of the disruptive 
I forces, the forces which are operating not to change the price level 
but to change individual commodity prices in unequal degrees. The 
less direct the incidence of the force which is acting upon the price 
level, and the greater the relative importance of the host of specific 
price-making factors which affect individual commodities, the more 
widely dispersed will the price relatives be. The validity and the 
significance of any index number depend, therefore, upon the dis
persion of the price relatives upon which it is based, and a measure 
of dispersion is a necessary complement to such an index number. 

The disruptive forces possess interest and significance in their 
own right. For every inequality of movement affects the buying 
and selling relations upon which the movemeni of goods depends. 
Every inequality of movement introduces some element of instability 
into the price system. This point may perhaps be made clearer in 
terms of specific commodity prices. Figure 25 shows the move
ments from 1913 to 1926 of the relative prices of ten commodities, 
on the 1913 base. Only ten are plotted, for the sake of simplicity. 
A truer picture of the actual situation would be given if 400 or more 
series were represented. In Figure 26 link relatives of the same 
commodities are plotted. In both charts the movements of the 
geometric means of the individual relatives are indicated. The 
point need not be argued that the differences in the degree of price 
change shown in these charts involve material readjustments in 
trade relations. The importance of these relations is obvious when 
the commodities considered are those entering into a connected 
series of trading operations, such as cattle, hides, leather and shoes. 
Movements of relatives derived from wholesale prices of these 
commodities are shown in Figure 27. 

Individual commodity prices are constantly changing, and 
since most price-making factors are localized and specific in their 
incidence, any large group of commodities will show many inequali
ties in the direction and degree of change. Such inequalities are 
more pronounced at certain times than at others. Interest at
taches, therefore, to variations in the degree of dispersion, and to 
the relation of such variations to fluctuations in the price level and 
to changes in business conditions. 

These matters have received some attention from students of 
prices in the past. F. Y. Edgeworth touched upon this subject in 
his classic Memoranda.' Wesley C. Mitchell has made use of an in-

'Reprinted in Paper. Relating 10 Polilical Ecunomy, MacMillan, London, 1925, Vol I. 
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FIGURE 27 
DISPERSION OF RELATED PRICE SERIES. 

Relative Prices of Cattle, Hides, Leather and Shoes, 1913-1926.* 
(1913 =100) 
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genious method of p'icturing price dispersion, and has discussed the 
relation of price dispersion to changes in the general price leve!.' 
Norman Crump, in a more recent study,' has tested various methods 
of measuring price dispersion and has suggested that it may be 
possible to trace some relation .between the degIee of dispersion 
and the future course of the price leve!' 

It remains to test these relations, and to inquire as to the 
'B .... "... C~d&, University of California Press, 1913. Th4 Makinq aM Using 0' 

Index N~8 (Part I of Bulletin 284, U. S. Bureau of Labor Statistics), 1921. 
'''The Interrelation and Distribution of Prices and their Incidence upon Price 

Stabilization." Jt>UnUJJ. 0/ Uoe Royal SI4liBtical SO<i«1I, VoL 87, Part n, 1924. 
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general economic significance of price dispersion. The first step is 
the construction of a suitable measure of dispersion. 

2. THE MEASUREMENT OF PRICE DISPERSION 

Most of the customary measures of variation have been applied 
from time to time in the measurement of price dlspersion. The 
modulus (.,.v'2) was employed by Edgeworth, though the use to 
which he put the measure differed somewhat from that in mind at 
present. Wesley C. Mitchell made effective use of deciles in pic
turing the dispersion of price relatives. Dr. Silverstolpe has em
ployed the mean deviation.' Irving Fisher, in connection with the 
studies described in The Making of Index Numbers, made use of the 
standard deviation, computed from relative prices and from loga.
rithms of relative prices. Norman Crump experimented with the 
arithmetic standard deviation and the logarithmic standard devia.
tion. The measures finally employed by Crump were three in number, 
the arithmetic standard deviation, the arithmetic coefficient of varia.
tion, and a measure of the "angle of deviat.ibn," derived from the 
standard deviation and the arithmetic mean.' . A. L. Bowley has 
made use of the "mean percentage divergence," a measure similar to 
the mean deviation, except that the variations which are averaged 
are the percentage deviations of individual relatives from their 
geometric mean.' 

In the present study there have been employed several mea
sures of dispersion, corresponding to the different averages cited 
above. TIle basic melj,Sure,.ixtevery case, is theffiandard deviation. 
This is in natural form when the price relatives are combined as 
natural numbers. If we assume, in handling price relatives, that 
we are dealing with material which has most significance in ldgarith.., 
mic form, then the standard deviation in logarithmic form, or some 
derivative of it, is the logical measure to emploi This measure has 
precisely the same meaning in respect to fogarithms that the 
standard deviation has in dealing with natural numbers. For con
venience in interpretation the standard deviation has been modified 

>Silverstolpe'. measures have been published in the GIJ/lJ/Jorg. HatUkl. och Sjlj'arts;. 

Tidn~._ , of ~,- . L"_Led tJy. th p~---~-, ,...,-w.up 8 measures wtlpeI'8IOD are DOW puwnw. cunen me&' 18UlK:IUt 

Times of London. 
'''Relative Changes in Price and other Index NumberR", London aM Cambridge 

Economic Service, Special Memorandum No.5, February! 1924. It may be noted that 
Professor Bowley uses the term "variability of prices" or whnt is here termed price 
dispersion. The term variability is used in the preeent study in a different ........ 
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somewhat in securing the measures of dispersion. A fractional 
part of the standard deviation (.6745 .. , the quantity which defines 
the limits of the 50 per cent zone, in a normal curve) has been em
ployed, and this has been expressed in each case as a percentage of 
the average to which it relates. The term "index of dispersion," 
as used in this study, refers to the measure derived from the logarith
mic standard deviation.' 

The measure of dispersion derived from natural numbers gives 
the percentage limits, measured from the arithmetic mean, within 
which 50 per cent of the price relatives would fall if the distribution 
of price relatives were normal. The index of dispersion derived from 
logarithms gives the approximate percentage limits, measured from 
the geometric mean, within which 50 per cent of the price relatives 
would fall if the distribution of logarithms of price relatives were 
normal. The assumption that the distributions are normal is not 
true either of natural or logarithmic distributions, except in oc
casional instances, but the validity of the measure, for comparative 
purposes, does not rest upon the truth of this assumption. Essen
tially, the standard deviation in natural and logarithmic form is 
being used as a .measure of dispersion. A fractional part of the 

lThe following formulas-indicate the processes employed in computing the measures 
of dispersion from relo.tives in natural and in logarithmic form.: 

Measureofdispersion(natura.l) = .6745. X HiO .. 
Logarithmic standard deviation = '!!>~ = V l:(log ";, log G)' 

Index of dispersion = [anti-loge +.6745 ",,.)-11+[1-anti-log(-.6745 ""r») X 100 
2 

The symbols employed above .... 
. m: a price relative 

M: the arithmetic mean of price relatives 
G: the geometric mea.n of price relatives 
G": the standard deviation of price .relatives 
lJ'J.o&,: the standard deviation of logarithms of price relatives. 

A given value of the standard deviation in logarithmic form represents, of course, a 
certain percentage deviation above the geometric mean and a different (smaller) per
centage deviation below the geometric mean. It seems desirable, in converting to 
natural numbers, to average these percentage deviations, instead of using the two per
centages. A true account of the percentage dispersion which correspond~ to a JP-ven 
distribution of logarithms would on1y be given by the two figures, but the convemenct' 
of a single measure outweighs the sli$ht loss of accuracy resulting from the averaging. 

Ifbe formula for the index of dispe-l'Slon indicates the method of averaging. The foJ~ 
10lVing figures illustrate the process: 

Arithmetic mean of unweighted logarithms of link relativ .. , 1892 = 1.97523 
Geometric mean ::::I 94.5 
Standard d.viation of logarithms (""r) .0<\Bl,0 
.6745..... .03285 
Indexofdispe"';on = [(1.079-1l+(~-.928»)X1OO ~ 7.6 
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sta.ndard deviation is cast into percentage form, in order to secure 
a measure which has immediate sigllifica.nce a.nd which may be in
terpreted in terms which will be generally understood. 

. Thus we might describe the price change between 1891 a.nd 
1892 in this fashion: The unweighted geometric mea.n of 195 price 
relatives in 1892, on the 1891 base, is 94.5. The index of dispersion 
has a value of 7.6 which indicates that approximately 50 per cent of 
the individual link relatives differ from the mea.n, 94.5, by more 
than 7.6 per cent, while roughly 50 per cent differ from the mea.n by 
less tha.n 7.6 per cent. This situation may be compared with that in 
1920. In the latter year the geometric mea.n of relatives on the 
1919 base is 111.0; the index of dispersion is 15.7 per cent, more 
tha.n twice as great as in 1892. 

The various measures of dispersion secured in a.nalyzing fre
quency distributions of a.nnual price relatives are presented in 
Table 98. Brief comparisons of the different types of dispersion 
measures may precede the more general discussion of their signifi
ca.nce. 

The dispersion of fixed base relatives is greater tha.n the dis
perSion of link relatives in all cases except where the two coincide 
(i. e. in the first year after the base year, in each of the three periods 
covered by the fixed base relatives). This is, of course, to be ex
pected. The scatter of price relatives when the base is two years or 
more dista.nt is naturally greater tha.n the scatter with reference to 
the preceding year as base. 

A detailed comparison of the dispersion of weighted' a.nd un
weighted price relatives shows that there is no constant relation 
between the two sets of measures. Under usual price conditions 
the weighted a.nd unweighted indexes of dispersion follow much the 
same path. This is particularly marked in the case of logarithms of 
link relatives, though even here there are certain years when the 
differences are material. During the war years the unweighted dis
persion indexes rose to higher levels tha.n the weighted. For fixed 
base relatives in natural form the dispersion of the unweighted 
relatives was very much greater tha.n that of the weighted relatives, 
the difference being accentuated from 1915 to 1918. For all types 
of distributions, covering the years from 1891 to 1926, the disper
sion of the weighted relatives was less tha.n that of the unweighted 
relatives 74 out of 136 times. (The comparison in each case is be
tween distributions differing only in the matter of weighting.) 

'The weights employed are given in Appendix Table I. 
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TABLE 98 
DlsPIlBSlON 0 .. WBOLIOSALIII PlItCES IN THE UNITED STA.TES. 1891-1926 

(1) (2) (3) (4) (5) (6) c:n (8) (9) (1() 
Year No. Measures computed from fixed easures comJ?uted from link 

of base relatives' ~latives 

~: Unwtd Wid. Unwtd .. Wid. Unwtd.. Wid. Untwd. Wtd. 
atith- atith- goo: goo: atith- atith- goo: goo: 
metic metic metrIc metric metic metic metrIC metric --

1891 195 8.9 9.7 8.8 10.6 
1892 195 7.2 7.2 7.6 7.3 7.2 7.2 7.6 7.3 
1893 195 10.9 12.8 10.6 12.2 8.6 8.6 8.3 8.3 
1894 195 11.4 12.6 12.3 13.3 7.6 7.8 7.8 7.9 
1895 195 12.8 17.0 12.7 14.5 9.2 10.6 9.0 9.8 
1896 195 14.0 16.1 15.2 15.8 8.9 9.0 9.8 9.8 
1897 195 13.1 11.6 14.4 12.9 10.8 9.5 10.4 9.7 
1898 195 14.2 12.8 14.4 13.3 8.1 7.3 7.8 7.7 
1899 195 15.2 17.0 15.7 16.1 11.9 11.9 10.3 10.5 
1900 195 15.7 16.1 16.5 15.8 8.4 9.4 8.2 8.4 
1901 195 16.5 15.5 16.6 15.5 8.8 7.7 8.5 7.9 
1902 195 16.8 18.1 17.0 17.6 8.4 8.5 8.7 8.6 

1903 205 7.6 9.2 7.7 9.2 7.6 9.2 7.7 9.2 
1904 205 11.6 14.0 12.0 14.1 8.2 9.8 8.6 10.2 
1905 205 12.6 13.5 11.5 13.5 6.5 7.1 6.8 7.4 
1906 20S 13.8 12.6 13.4 12.6 7.3 7.9 7.3 7.7 
1907 205 14.0 12.3 13.7 15.7 7.1 5.4 7.4 5.7 
1908 205 13.8 12.1 13.6 12.8 8.9 8.3 9.1 8.7 
1909 205 13.6 13.6 14.0 13.9 7.4 7.8 7.2 7.6 
1910 205 16.7 15.9 16.3 15.5 7.6 8.2 7.4 7.9 
1911 205 20.4 14.8 17.5 14.6 9.9 9.1 9.3 8.7 
1912 205 19.4 13.5 16.5 13.8 7.2 7.3 7.4 7.3 
1913 205 16.5 13.9 15.7 14.1 7.6 8.7 8.0 8.4 

1914 391 8.8 7.1 8.2 7.4 8.8 7.1 8.2 7.4 
1915 391 43.5 21.6 17.9 12.6 25.9 14.0 15.0 10.6 
1916 391 62.2 22.7 22.2 14.6 17.0 16.2 13.8 13.7 
1917 391 47.9 23.0 23.7 20.1 13.0 12.3 13.8 12.4 
1918 389 37.5 19.2 21.8 18.1 13.3 13.5 13.9 14.2 
1919 391' 21.8 16.4 18.4 17.8 16.3 12.0 16.6 11.9 
1920 391 22.4 20.3 22.2 21.6 16.5 16.2 15.7 15.7 
1921 391 22.1 21.2 23.3 23.S 17.3 18.0 18.3 18.3 
1922 391 19.4 18.4 20.8 21.0 13.3 12.8 12.4 11.7 
1923 390 19.7 18.8 21.2 21.5 9.7 11.0 9.6 11.0 
1924 390 20.2 18.5 21.0 21.0 9.7 8.3 8.7 8.3 
1925 387 18.1 16.2 18.8 16.3 10.4 13.9 9.0 11.5 
1926 385 19.1 18.0 19.0 17.4 7.6 8.S 7.7 8.9 

18agea: tint period. 1891; second period, 1902; third. perloci. 1913. 
1389 link relativea were employed. 

There is apparent a slight tendency for the dispersion of the un
weighted relatives to be greater than that of the weighted, a ten
dency which was pronounced during the years of violent price change 
succeeding the outbreak of the war. The fact that the weighted 
measure follows a less erratic course during the war years, coupled 
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with the initial assumption that the weighted measure is more 
representative of price conditions, has led to its general use in the 
present study. 

The measures of dispersion derived from relatives in logarith
mic and in natural form are directly comparable, since both have 
been expressed as percentages of the mean values. Of 136 pairs of 
measures the index numbers of dispersion derived from logarithms 
are found to be smaller in 70 cases. There is practical equality be
tween the two. The natural measures, however, were marked by 
much wider fluctuations during the war years, this being particular
ly true of the fixed base relatives. 

Before a choice can be made between arithmetic and loga
rithmic measures of dispersion, it is desirable that their relative 
reliability be determined. This reduces to the familiar problem 
of computing the probable or standard errors of these measures, in 
order to determine their liability to sampling fluctuations. The 
standard errors of the unweighted standard deviations are given in 
percentage form in the table on the next page.' 

The greater reliability of the logarithmic measures of disper
siOli is manifest, from a survey of this table. In each of the 25 
cases in which comparison is possible the standard error of the 
logarithmic measure is materially less than that of the corresponding 
arithmetic measure. The standard error of the logarithmic standard 
deviation of link relatives exceeds 2 per cent only once, and is in 
the neighborhood of 1 per cent for most of the years covered. The 
standard error of the arithmetic standard deviation of link relatives 
rises as high as 23 per cent in 1915. For the fixed base relatives 
the errors are greater. The largest error for the logarithmic mea
sures is 4.0 per cent of the standard deviation, the largest for the 
arithmetic measures is 35.7 per cent. The reason for the much 
greater errors of the arithmetic measures, especially during the war 

lThe standard error of the standard deviation, for any type of distribution, is given 
by the formul.: 

".,,=VJJ.4-J.t's 
4 .. ·N 

Since the moments of the logarithmic distributions are in terms of logarithms, the 
standard error emerges BB a logarithm, while for the arithmetic measures it is in natural 
form. By taking the antilogarithm of the former, and expressing the latter as a per
centap;:e of the standard. deviation to which it relates, these measures are cast into com
parable form. 

In applying the above formula for the standard error of the standard deviation, no 
allowance has been made for the intcrcorrelation between prices which was discussed in 
the preceding section. No correction is necessary for the comparisons which concern us 
at J?:resent. If interest attaches to the absolute values of these measures a correction 
oimilar to that explained 011 p. 247 should be made. 
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TABLE 99 

STANDARD ERRORS OP STANDARD DEVIATIONS COHPtJ'TED PROM PRICE 
RELATIVES, 1891-1926 

(Expressed as percentages of the measures to which they relate) 

(2) (3) (4) (5) 
Year Standard error of standard deviation Standard error of standard deviation 

of unweighted fixed base relatives' of unweijlhted link relatives 
Arithmetic Logarithmic Arithmetic Logarithmic 

1891 .81 
1892 6.86 .90 
1893 9.15 .94 
1894 5.63 .78 
1895 13.38 1.10 
1896 8.58 1.21 
1897 5.25 1.50 
1898 8.OS .74 
1899 7.26 1.26 
1900 7.04 .80 
1901 7.52 .83 
1902 7.75 1.04 

1903 5.85 .73 
1904 6.22 .94 
1905 8.57 1.09 
1906 1062 .83 
1907 10.82 1.14 
1908 7.45 .81 
1909 8.32 1.04 
1910 14.79 .87 
1911 19.31 l.32 
1912 19.84 .84 
1913 11.04 1.00 

1914 12.00 .94 12.00 .94 
1915 29.74 3.86 23.52 2.77 
1916 35.70 4.00 4.18 1.32 
1917 34.99 3.04 4.84 1.28 
1918 30.76 2.64 4.95 1.09' 
1919 20.73 1.71 8.75 1.69 
1920 6.43 1. 78 5.89 1.02 
1921 5.00 1.84 3.48 1.04 
1922 4.13 1.84 6.05 .84 
1923 3.90 1.51 6.78 .72 
1924 5.81 1.80 15.45 1.09 
1925 5.12 1.23 13.74 1.01 
1926 5.35 1.43 6.60 .76 

lBaaN: 6nt period, 1891; I!IttOnd period. 1902; third period. 1913. 

years, is found in the large second and fourth moments of the arith
metic distributions. The use of logarithms serves to reduce the 
dispersion and the lack of symmetry during times of pronounced 
price change. 

These differences are so pronounced as to lea.ve no room for 
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doubt as to which is the more reliable of these two types of measures. 
Index numbers of dispersion computed from different samples of a 
given population, using logarithms of price relatives, may be ex
pected to fluctuate within relatively narrow limits. The reverse is 
true of arithmetic measures of dispersion. So large are the errors to 
which these measures are subject that the results secured from dif
ferent samples may be expected to fluctuate within very wide limits, 
and little confidence may be attached to a given value. Because 
the index of dispersion computed from logarithms of price relatives 
seems, on the whole, to be much more reliable and more significant 
than the arithmetic measure, it has been employed generally in 
the present study.. The labor of computation, by the method 
suggested above (page 220), is no greater than that involved in 
computing the arithmetic standard deviation. 

IThis conclusion is DOt in accord with that reached by Mr. Norman Crump, who 
stated that "the logarithmic standard deviation ..... . simply leads back to the same 
result os is attained directly from the arithmetic standard deviation-" ("The Inter
relation and Distribution of Prices and Their Incidence upon Price Stabilization, U p. 
179.) The conditions under which Mr. Crumr's statement would be true appea.r to be 
seldom realized in dealing with distributions 0 price relatives. As a relatioDBhip which 
holds approximately Crump gives "'os; ~ log G -log (A - v) -log (A + v) -log G, 
where tT and C110,. represent, respectiVelY, the arithmetic and logarithmic standard de-
viatioDS, and A and G represent, res~tively, the arithmetic an~metric means. 
When the logarithmic standard deviation 88 thus derived is com with that com
puted direetly from the logaritb= material differences are foun. For the year 1915 
the error is equal to 86 per cent of the true value of the standard deviation; for the year 
J916 the error amounts to 26 per cent of the true value. In 26 out of 36 years for which 
the relationship was tested the discrel"'ncy exceeds 2.58 times the standard error of 
the logarithmic standard deviation. (These results relate to unweighted link relatives 
of average annual prices for the J.>Oriod 1891-1926.) 

Auother method of appl'OXlmating the measure of dispersion derived from the 
standard deviation of loganthms has been suggested br Professor Irving Fisher. Using 
the symbol d for the antilogarithm of the logarithlDlc standard deviation, I ... unity, 
Fisher gives 

l+d=.yA'-AH+A 
.yAH 

where A and H represent, respectively, the arithmetic and harmonic means of the data. 
(Til. Maln"g oj [nde:& Numbers, p. 392.) This approximation appears to be much closer 
than that suggested by Crump. For 391 unweJghted link relatives in 1915 Crump'. 
formula involved an error equal to 86 per cent of the true value; the result secured from 
Fisher's method diff~ by but 3.6 per cent from the true value. For 1916 the error in 
Crump's method amounted to 26 per cent of the true value; Fisher's method involved 
an error of 1.8 per cent. These were the two ye&l'II of greatest disturbance, when the 
errors would be expected to be at their maximum. 

Since the true value may be rea.dily derived, and since 80me error is involved in 
using even Fisher's approximation, the value secured direetly from the logarithms is 
probably to be preferred as a measure of dispersion. 

Discussions of the logarithmic measure of dispersion are to be found in the Jaurnal 
oj lhe Royal S/atulical Socidy, Vol. 86 (1923) pp. 428-430 (a review by Prof"""" Yule of 
Fisher'. Making oj [nde:& Number.), and in the N<Yrduk Sla&lik Tw.kriJ~ Band 2 (1923) 
pp. 402-408 ("Zweck und Struktur einer Preisind"""abl," by L. T. Bortkiewica). 
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3. ANNuAL ImlEXES OF PRICE DISPERSION, 1890-1926 

In Figure 28 the dispersion indexes based on weighted loga.
rithms of fixed base relatives are plotted, together with the weighted 
geometric means of the same data. To facilitate comparison of the 
measures for difierent periods the dispersion indexes for the thIee 
periods are superimposed, in Figure 29. (The numerical values are 
given in Table 98.) . 

FIGURE 28 
INDEX NUMBERS MEASURING CHANGES IN THE LEVEL OF WHOLESALE 

PRICES AND IN PRICE DISPERSION, 1892-1926. 
Weighted Geometric MeaDS and Indexes of Dispersion Computed from 

Fixed Base Relatives for the Periods 1891-
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The general story which the charts tell is a fairly simple one. 
In the case of the fixed base relatives the indexes measuring the 
dispersion of fixed base relatives follow much the same course during 
the first two periods. There is a sharp initial increase followed by 
a much slower increase which, in the second period, becomes vir
tually oscillation about a constant level. During the last period 
the increase continues until 1921, with a sharp break, however, in 
1918 and 1919.' After 1921 there is a pronounced decline to 1925, 

'It i. probable thet Ibe decline in dispersion in 1918 and 1919 was in pert due to 
price regulation during Ibe war, 



264 THE BEHAVIOR OF PRICES 

with a minor increase in 1926. Comparing the three periods, we 
find that the index of dispersion was smallest (14.1) at the end of 
the second period (1902-1913), somewhat larger at the end of the 
third period (17.4) and greatest at the end of the first period (17.6). 
The disturbance of price relations between 1891 and 1902 was 
slightly greater, as measured by this index, than between 1913 and 
1926, a somewhat surprising result in view of the violence of the 
price movements since 1913. In this comparison the reference is, 
of course, to the situations at the ends of the periods mentioned. If 
the intervening years be considered, the third period was marked 
by much greater disturbance than the first. By 1925, however, the 
dispersion of fixed base relatives had declined to a level that may be 
viewed as approximately normal, considering the time interval be
tween the given year and the base year. 

FIGURE 29 

COMPARISON OF INDEXES OF PRICE DISPERSION COMPUTED FROM FIXED 
BASE RELATIVES FOR THE PERIODS 1891-1902, 1902-1913, 

1913-1926. 
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During each of the three periods covered by the fixed base 
measures described above, the initial movements of the indexes of 
dispersion have been upward. This upward trend continued, as 
has been noted, throughout the whole of the first period, but in the 
second and third periods it was checked. The maximum value in 
the second period (1902-1913) was recorded in 1907, while the 
maximum value in the third period (1913-1926) came in 1921. These 
results bear upon a question of some importance: Does the dis
persion of fixed base relatives tend to increase indefinitely, the 
further removed the base becomes, or is there a "ceiling" to the 
movements of dispersion indexes of this type? Is there a critical 
value beyond which the index of dispersion cannot, or does not, 
rise? The evidence of the indexes for the separate periods defined 
above is conflicting on this point, and the periods covered are too 
short to permit of generalization. In order to secure an index 
covering a longer period the series of price relatives on the 1891 base 
were carried forward through 1926.' Measures computed from these 
relatives are given in Table 100, on the next page. These 
measures are plotted, on the ratio scale, ~ Figure 30. 

This index shows that the dispersion of relatives on the 1891 
base increased, with minor interruptions, between 1892 and 1921, 
and that there was a slight decline between 1922 and 1925, with an 
upturn in 1926. We may, however, secure a_truer account of the 
behavior of this index by breaking the entire period into two parts, 
tlle first including the years 1892 to 1914, the second the years from 
1915 to date. During the first period we find the rapid initial in
crease in dispersion and the subsequent slowing up which has been 
described by Wesley C. Mitchell, Irving Fisher and others. The 
flattening out process which marks the course of the index on the 
ratio chart was interrupted by the price disturbances of the war 
period. Between 1915 and 1921 the upward movement of the index 
was accelerated. The slightness of this acceleration gives evidence 
of the stability which the index of dispersion had attained by 1915. 
By that year the relatives on the 1891 base were widely dispersed, 
and although the violent price disturbances of the next several 
years increased the dispersion somewhat, the effect was not pro
nounced. It may be noted that the index of dispersion in 1917, on 
the 1891 base, with a value of 26.8, exceeded by only a slight 
margin the index for the same year (1917) on the 1913 base. The 

IThe number of price series used in these computations was 195, except for the 
_19~_~_m~~~_~b_W~~ 

available. 
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TABLE 100 
INDEXES OP PRICES AND OP PRICE Dmn:B8l0N, 1891-1926 

Unweighted geometric &VOI'IIgPI' and ind .... of dispersion computed from relati... on 
the 1891 b .... 

(1) (2) (3) 
Year Geometric mean Index of dispersion 

1891 100.0 
1892 94.5 7.6 
1893 93.9 10.6 
1894 84.3 12.3 
1895 82.8 12.7 
1896 79.6 15.2 
1897 79.3 14.4 
1898 83.0 14.4 
1899 90.2 15.7 
1900 97.3 16.5 
1901 96.3 16.6 
1902 99.6 17.0 
1903 100.3 17.6 
1904 99.5 16.6 
1905 101.6 16.8 
1906 106.7 17.6 
1907 113.0 19.3 
1908 104.7 18.8 
1909 107.6 19.6 
1910 111.5 21.6 
1911 109.3 21.3 
1912 113.2 21. 7 
1913 113.6 22.8 
1914 113.0 22.6 
1915 115.6 24.8 
1916 14-5.4 24.9 
1917 199.9 26.8 
1918 232.8 29.1 
1919 239.9 27.3 
1920 269.7 30.4 
1921 176.9 30.7 
1922 176.0 28.8 
1923 187.6 29.2 
1924 184.9 29.1 
1925 191.5 28.3 
1926 183.6 29.6 

value of the latter, as computed from unweighted relatives, was 
23.~ -

The record for the years 1892 to 1921 indicates that the dis
persion of fixed base relatives may increase over a long period of 
years. There may bean ultimate check to this movement, but we 
cannot at present say whether the 1921 value represents a true 
upper limit or only a temporary high. There are a priori re8SOWI 

for expecting that, in the absence of such exceptional disturbances 
88 the war years brought, the dispersion of fixed base relatives would 
increase at a decreasing rate, tending finally toward approximate 
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FIGURE 30 
INDEX NUMBERS MEASURING CHANGES IN THE LEVEL OF WHOLESALE 

PRICES AND IN PRICE DISPERSION, 1891-1926. 
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stability at a relatively high level. This means that after a certain 
degree Qf dispersion has developed there may be material changes in 
the relative positions of fixed base relatives, but that the movement 
is confined wi.thin fairly definite percentage limits of the mean.' 
The behavior, during the years preceding 1914 and the years fol
lowing 1921, of the index of dispersion on the 1891 base indicates 
that such a tendency is present.· 

When we deal with link relatives the increase in dispersion due 
to the constantly increasing time interval between the given years 

'The length of time which e1ap ... before the sla!!e of approximate stability is at
tained probably varies, depending m part upon the pnce situation in the year chosen as 
base for the relatiVeB, in part upon developments during particular periods of time. The 
resulta secured from the study of the three seta of fixed base relativ .. employed in the 
preeent study point to such variation. Profeaaor A. L. Bowley's figures, relating to the 
dispersion of 60 II'!ce relatives on the 1901 base (''Relative Chang .. in Price and other 
Index Numbers, p. 7), show an initial period. of int"J'e&Se to 1906, with no regular ten
dency to increase between 1906 and 1913. It will be recalled that the relativea for the 
second period (1902-1913, on the 1902 baae) show a similar tendency, maximum cIi .. 
persion ~ recorded in 1907. 

'There 18, perhaps, an analogy between fixed base price re1atives and biological 
charaeteristica of tho human race, lD reapect to dispersion. Concerning the latter Galton 
haa written: "If family variability had been the only proc ... in simple descent that 
affected the characteristics of a sample, the dispersion of the race from its mean ideal 
type would indefinitely increase with the number of generations, hut reversion checks 
this increase, and brings it to a standstill." (Typical LotoS of Heredity in Man, p. 10.) 
The existence of an apparent "ceiling" to the diBpersion of price relatives indicates that 
there is a check, al.sO, to the indefinite increase in the dispersion of prices. Certain 
economic factors which would tend to check the indefinite scatter of prices come to 
mind at once, but we may not speculate here on the character of the forces which bring 
about regreeaion or revf'.mon in the movements of price relatives. 
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and the base year is not present as a complicating factor. The dis
persion of link relatives may be studied by comparing the successive 
frequency distributions of link relatives shown in Figure 21. The 
modifications during the price revolution of the war and post-war 
years are particularly marked. The peaked distributions of the 
earlier years are flattened and spread out, to contract again in the 
years following 1921. 

This comparison of frequency distributions is suggestive, but 
lacks precision, in so far as the measurement of dispersion is con
cerned. A more accurate representation of the changes in the dis
persion of link relatives from year to year is afforded by Figure 31, 
in which is plotted an index of dispersion computed from weighted 
logarithms of annual link relatives for the period 1891-1926. (The 
figures appear in Table 98). The geometric means of link relatives, 
chained on the 1891 base, are plotted in the same figure. 

FIGURE 31 
INDEX NUMBERS MEASURING CHANGES IN THE LEVEL OF WHOLESALE 

PRICES AND IN PRICE DISPERSION, 1891-1926. 
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The general movement of this index of dispersion was gradually 
downward during the period prior to 1914. Relatively high values 
were obtained in 1891, from 1895 to 1897, in 1899 and in 1904. 
During the years of prosperity between 1904 and 1907 the degree of 
dispersion declined. The dispersion of prices in 1907 was the lowest 
recorded in the entire study. There was a sharp increase with the 
readiustments between 1907 and 1908, followed by an irregular 
downward movement to 1914. From 1905 to 1914 the average 
value of the index of dispersion was 7.7. 

Between 1914 and 1916 there was a further increase in disper
sion, the figure for the latter year being materially greater than any 
recorded during the 25 years preceding. The cause is found, of 
course, in the readiustments due to the European war. The index 
of year-to-year dispersion remained at approximately the 1916 level 
in 1917 and 1918, with a minor decline in 1919, following the end 
of the war. The downward movement lasted but the one year, 
however. In 1920 and 1921 there were upward movements com
parable to those of 1915 and 1916, but on a much higher level. 
The disturbance of price relations, as judged from the index of dis
persion, was greater between 1920 and 1921 than it was in any 
period of equal length since 1890. One may go further. The dis
turbance.between 1920 and 1921, as measured by a dispersion index of 
18.3, was greater than the disturbance between 1891 and 1902(index 
of dispersion, relatives on 1891 base, = 17.6), and exceeded the dis
turbance between 1902 and 1913 (index of dispersion, relatives on 
1902 base, = 14.1). In this one interval of twelve months there 
was a more violent "scattering" of prices than during either of the 
two eleven year periods named. 

Following the extreme dispersion recorded between 1920 and 
1921 the index declined materially in 1922 and 1923, and in 1924 
fell to 8.3. This represents an approximately normal degree of dis
persion, judged by pre-war standards. Not since 1914 had a com
parable value been recorded. There was a considerable rise (com
pared with pre-war changes) in 1925, followed by a decline in 1926. 

§An Index of Dispersion Based on Group Index Numbers 

An index of dispersion may be derived from the 28 sub-group index 
numbers which the Bureau of Labor Statistics now publishes in its 
annual volumes on Wholesale Prices. The absolute values thus secured 
differ, of course, from those obtained when all the individual price rela
tives are employed, but general changes in price dispersion are reflected 
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in this index. The labor of computation is much lighter when the sub
group index numbers are employed. 

The process is identical with that followed when the data are indi
vidual price relatives. The geometric mean of the 28 relative numbers 
and the logacithmic standard deviation are computed. (No weights 
were used in these calculations, although weights had been employed, of 
course, in the computation of the origional group index numbers.) From 
the latter measure is derived an index of dispersion of the type previously 
described. This index is shown below, together with the index of dis
persion computed from the individual price relatives, weighted. Results 
secured from both link and fixed base relatives are given. 

TABLE 101 

CoiIPARlSON' OF INDEXES OJ' DISPKRSION DERIVED nOM' INDIVIDUAL PRIa llaAnva.um noM su. 
GItOUP INDEX NUMBERS OF mB UHlmD SUDS BURL\U CD' LABoa SUTlS'IICS 

(1) (21 (3) (') (5) 
V .... MeallUR8 0 diapenion of 6zed base rdativea Meuuree of dispenloa of 11Dk 

(1913 _100) relatives 
Derived from Derived from Derived from Deriwd from 

individual price 28 suh-aroup individual pz:ice 28 lIuh-aroup 
relatives, weighted index numbenl nlatiw:e. weJlhted indez Dumben -

1914 7.' 5.3 7.' 5.3 
1915 12.6 11.2 10.6 •. 3 
1916 14.6 12.2 13.7 11.5 
1917 20.1 13.7 12." ••• 1918 18.1 12.2 14.2 10.1 
1919 17,8 12.9 11.9 11." 
1920 21.6 15.6 15.7 ••• 1921 23.S 17 .1 18.3 12,9 
1922 21.0 11.9 11.7 7 .• 
1923 21.5 11.3 11.0 7.1 
1924- 21.0 16 .• •. 3 5.3 
1925 16.3 13.S U.S 5 .• 

The index of dispersion computed from the group index numbers 
fluctuates on a lower plane than that based upon individual relatives, 
but it traces much the same general course. The most pronounced dif
ference between the two measures relating to fixed base relatives is that 
the index based on groups shows the dispersion to have been at its maxi
mum in 1922, whereas the other index reached its peak in 1921. In the 
case of link relatives, the two index numbers move in opposite directions 
between 1918 and 1919 and between 1919 and 1920, but there is agree
ment at all other dates. More confidence must attach to the indexes 
based on individual relatives, but the group index numbers provide 
simple and fairly accurate measures of the general changes in the degree 
of dispersion. For certain purposes the differences between the various 
sub-group index numbers might be of more interest than differences be
tween individual price relatives. 

4. MONTHLY INDEXES OF PRICE DISPERSION, 1906-1908, 1920-1927 

In the computation of monthly measures of dispersion the 
same method has been employed as in handling annual data. The 
monthly index of dispersion is thus a measure, in percentage form, 
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of the approximate limits of the zone within which half of the price 
relatives in a given month will be found. Each relative is secured 
by expressing the price of a commodity in a given month as a per
centage of the price of the same commodity in the preceding month. 

In Table 102, below, are given index numbers of dispersion 
computed from weighted logarithms of monthly link relatives for 
the years 1906-1908, 1920-1926. The relatives were derived from 
the price quotations for 100 important commodities, selected from 
the general list given in Appendix Table V 

TABLE 102 

INDEXBS 01' DmPBBSION CoIIPU'l'ED rHO. MONTHLY LINK RELATIVES 01' 
<Jo>DIODrrrPBICBS, 1906.08, 1920-26 

(Based UPOD the weighted relatives of 100 oommoditiee) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
MODth 1906 1907 1908 1920 1921 1922 1923 1924 1925 1926 

Jan. 3.7 2.9 4.2 5.7 6.5 5.6 4.1 4.0 4.7 4.4 
Feb. 3.4 2.3 2.4 5.3 7.5 4.9 5.0 4.6 5.0 3.6 
Mar. 2.4 3.3 4.7 4.9 5.5 4.5 3.7 5.0 5.7 4.6 
tr,r. 2.8 2.5 5.1 8.2 4.3 l.7 3.4 3.0 4.2 2.4 

&y 2.8 4.6 4.0 5.2 6.3 4.8 3.8 3.4 4.0 3.6 
June 3.2 3.9 4.4 6.0 4.4 4.6 3.1 4.1 4.0 2.6 
July 2.3 3.0 3.7 4.6 6.1 4.6 3.7 4.0 3.2 2.6 
Aug. 3.1 3.1 3.7 5.9 4.3 6.9 3.6 4.6 2.8 2.6 
Sept. 2.6 3.2 2.9 7.2 8.2 5.2 4.5 4.8 3.8 4.0 
Oct. 3.0 4.5 4.2 6.8 6.2 3.9 4.9 4.2 4.7 6.0 
Nov. 2.6 5.1 2.9 6.6 5.6 5.0 5.5 4.0 4.1 4.4 
Dec. 2.2 3.9 2.4 6.7 2.6 3.3 3.·7 3.5 5.3 5.4 

'Following are the Dumbera of the oommodities employed. These may be identified 
by Morenee to Table 1. <Jommoditieo which were subetituted for others in some Df the 
calculations are indicated by the numbers in parentheses. 

Farm products (14 oommodities): Do& I, 2, 4, 6, 14, 1~, 18 (1906.08:19), 25, 31, 
37,4.2,47,51,56. 

Foods (18 oommodities): DOB. 64, 69, 70 (1_:71), 74 (1906.08:76), 78, 84 
(1925:83, 1906.08:89), 106, 109, 116, 118 (1906.08:119), 120, 132 (1906.08:128), 135 
(1906.08:130), 138, 146, 149, ISO, 158. 

Cloths (18 commodities): D08. 166, 178 (1906.08:177), 180, 183, 185, 187, 191, 195, 
196, 199 203,206, 210. 213, 216, 217, 221, 226. 

Fuc! (8 commodities): Dos. 233, 215, 2J7, 238, 239, 243 (1906.08:244), 246 (1906-
08: 247), 249 (1925:248). . 

Metals (12 commodities): D08. 259, 260, 266, 269, 275, 279 (19O~8:282), 284 
(1906.08:280),293,295,296, 300,302. . 

Building matertaIs (9 commodities); noe. 303, 310 (1906.08:306; 1925:311), 317 
(1925:316),324,327 (1925:328) 330,338,343,348. 

Cbenucals (5 commoditi ... j: no& 360, 361 (1906.08:362), 376 (1_:377), 382, 
393,396. 

House-fumishings (7 commodities): nos. 406, 4n, 414,415,418,424,428. 
Miscellaneous (8 commodities): DOO. 437 (1906.08:436), 441, 444, 449 (1_: 

448),450,451,454 (1906.08:455),457. 
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The index for the years 1906-1908 is plotted in Figure 32, 
together with an index of changes in the general level of pri ces. 
January, 1906, is taken as the base of the price index. 

FIGURE 32 
MONTHLY INDEX NUMBERS OF WHOLESALE PRICES AND OF PRICE 

DISPERSION, 1906-1908. 
(Changes in the level of prices are measured by th. index of tb. United States 

Bureau of Labor Statistics, with the base ebifted to January, 1906. The index of 
dispersion is computed from monthly link: relatives, weighted, of 100 commodities.) 
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The story covering the three pre-war years is fairly clear. 
During the 16 months preceding May, 1907, the index of dispersion 
of monthly link relatives had an average value of about 3. Be
tween September, 1906, and February, 1907, there was a relatively 
sharp increase in the level of wholesale prices (an increase of 6 per 
cent), but there was no material change in the degree of dispersion. 
In May and June of 1907 there was a sudden increase in dispersion, 
then a drop back again to a level of about 3 until October. There
after, until November, 1908, the index of dispersion remained high, 
with the exception of sudden declines in February and September, 
1908. That is, the disturbance of price relations continued not only 
during the sharp liquidation from November, 1907, to February, 
1908, but also during the ensuing depression. The highest single 
value, 5.1, was recorded in November, 1907 (the first month of 
sharp decline in the price level) and in April, 1908. There was a 
decline in the degree of dispersion beginning in May, 1908, but not 
until November, when the worst of the depression was over and 
the general price index had started a definite upward movement, 
did the index of dispersion return to the 1906 level. 
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It is worthy of note that the graph of the dispersion index gives 
a saw-tooth effect, with sharp movements from month to month. 
In February, 1908, in the middle of the period which was marked by 
a fairly high degree of price disturbance, there was a single low 
value, even below the 1906 level. This is probably in part accounted 
for by the smallness "Of our sample (100, for these monthly observa
tions) and the relatively high probable error of the measure of dis
persion based upon weighted measures. The somewhat erratic 
movements probably reflect, in addition, definite changes in under
lying price conditions. They suggest that during liquidation and 
the accompanying price disturbance there are relatively calm spells. 
From January to February, 1908, there seems to have been such a 
spell, while from September to October, 1908, there was a sharp dis
turbance, breaking the decline in the index which was then in 
process. Because of the relative smallness of the sample, however, 
such a generalization may only be put forward tentatively. 

Omitting the 13 months from October, 1907, to October, 1908, 
we secure 3.0 as the average value of the monthly index of disper
sion. This will serve for comparison with the post-war figures. 

The process of post-war price readjustment, in so far as it is 
measured by the dispersion of monthly link relatives, is portrayed 
in Figure 33. The monthly index of dispersion here plotted is 
based upon substantially the same commodities (100 in number) as 
were employed in constructing the index for 1906-08. A monthly 
index showing changes in the level of wholesale prices, with refer
ence to January, 1921, as base, is also plotted. 

The dispersion during the later period is upon a distinctly 
higher level than during the pre-war years, this being particularly 
marked during 1920 and 1921, when the month-to-month dispersion 
was greatest. During the liquidation and depression of 1907-08 
the value of the dispersion index fluctuated between 3 and 5. In 
1920 and 1921 it fluctuated between 4.5 and 8. (The index, being 
logarithmic, is not affected by the difference in price levels.) There 
is evidence here that the degree of disturbance in 1920 and 1921 was 
materially greater than in 1907-08, and that, during the years 
1922-1926, the month-to-month price variations were more pro
nounced than they were in a relatively stable period before the war. 

The graph of the index of monthly dispersion from 1920 to 
1926 gives a picture of a spasmodic but none the less clearly marked 
process of stabilization. From an average value of about 7 during 
the months of most severe readjustment at the end of 1920 and the 
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FIGURE 33 

MONTHLY INDEX NUMBERS OF WHOLESALE PRICES AND OF PRICE 
DISPERSION, 1920-1926. 

(Changes in the level of prices are measured by the index of the United States Bureau 
of Labor Statistics, with the base ahifted to Januaryl 1921. The index of dis
persion is computed from monthly link relatives, weig.ated, of 100 commodities.) 
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beginning of 1921, the index declined to an average of 4.1 durin~ 
the last four years covered. This last figure, it has been noted, if 
well above the average value (3.0) during the fairly stable month! 
of the period 1906-1908. 

The broken and uneven character of the decline from 1920 tc 
1923 reenforces the conclusion, suggested above, that the economil 
changes which are reflected in such an index are themselves spas
modic, and that there are months of slight change even during 8 

period of crisis and severe liquidation. July, 1920, April, June, 
August, and December, 1921, were months of comparative calm. 
Here again the smallness-of the sample (100) and the use of weighu 
which differ materially in value' may explain some of these irreguj 

IAn unweighted index of dispersion, based upon the same commodities as wen 
employed in constructing the wei~hted wdex, was computed for the months of 192~ 
and 1921. The weighted and unwetghted measures show no difference of any consequenOll! 
except for September, 1921, when the unweighted index rose to only 6 per cent, as COlD' 
pared with 8 per eent for tho weighted. They are very close together at aU other pointa 
It is not Iikei.Y, therefore, that tho disparity of weights accounts for the aharp chaDgeI 
from month to month. 
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larities, but they are probably due in part to an inherent char
acteristic of price changes from month to month during a period of 
disturbance. Even in relatively quiet times the changes in djsper
sion from month to month may vary considerably, but the range 
of the movements is much less than during the critical period of 
liquidation. ' 

Another method of measuring price changes has been employed 
by A. W. Flux and, in the measurement of dispersion, by Norman 
Crump. This method, based upon twelve-month link relatives, was 
described in an earlier section. (A twelve-month link relative is 
derived by expressing the price of a commodity in a given month 
as a percentage of its price in the same month of the year pre
ceding.) In the following table are given geometric means and in
dexes of dispersion computed from such twelve-month relatives, 
weighted, for the 100 commodities listed above.' The period 
covered extends from January, 1920, to September, 1927. The 
measures for the years 1920-1926 are plotted in Figure 34. 

The index of dispersion computed from twelve-month link rela
tives differs in several respects from the two types already employed, 
and throws an interesting light upon the price movements of this 
period. Since the dispersion which is being measured is that which 
occurs over twelve months, the average value of the index is con
siderably higher than that of the one-month link relatives. It is 
also noticeably higher than the dispersion of annual link relatives. 
The latter, of course, are based upon average annual prices, and the 
process of averaging would be expected to reduce the dispersion of 
the individual figures. Finally, the twelve-month index is not 
marked by the sharp irregularities which were so pronounced in the 
index based upon monthly links. It follows a much smoother 
course, and its major fluctuations are clearly apparent. This, again, 
is to be expected from the nature of the data. The minor month-to
month changes which reflect the play of random forces are smoothed 
out before twelve months have elapsed. A change which persists 
after twelve months is, presumably, related to major price and 
economic changes. The elimination of seasonal influences by the 
use of a twelve-month period, a point suggested by Crump, is 
another factor of some consequence in reducing the irregularities 
found in the index of monthly link relatives. 

'See footnote, p. 271. In computing the measuree for 1926 and 1927 certain mi
nor omissions and substitutions were made. 
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TABLE 103 
GEOMETRIC MEANS AND MEASURES OF DISPERSION CoMPUTED FROM TwELVlD-MOHTB 

LINK. RELATJ:VES 01.1' CoMMODITY PRICES. 1920-1927 

Month I 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

Jan. 
Feb. 
Mar. 
u,r. 

ay 
June' 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

(Based upon the weighted relatives of 100 commodities) 

Geometric 
mean 

118.8 
120.5 
121.6 
124.2 
122.1 
120.4 
113.4 
10B.5 
10B.6 
97.9 
B9.5 
7B.3 

B3.0 
91.0 
93.B 
9B.6 

103.9 
10B.0 
109.9 
10B.l 
10B.7 
lQ9.1 
112.2 
113.7 

96.7 
96.5 
93.9 
92.9 
93.4 
93.5 
97.8 
99.2 
95.9 
911.2 
99.4 

102.8 

08.2 
97.6 
94.6 
96.3 
97.9 
97.1 
94.2 
93.8 
95.6 
95.9 
93.9 
94.6 

1920 

1922 

1924 

1926 

Index of 
dispersion 

17.9 
18.2 
19.9 
21.0 
23.1 
20.5 
21.3 
20.3 
17.6 
21.0 
25.3 
28.0 

14.7 
15.2 
16.5 
15.2 
15.1 
15.7 
15.9 
15.2 
14.1 
14.3 
15.0 
14.4 

13.3 
9.B 
9.7 

10.4 
10.9 
10.4 
11.5 
10.5 
10.5 
11.3 
13.0 
15.3 

12.0 
12.2 
11.1 
11.4 
8.9 
9.5 
9.S 
9.3 

10.1 
13.9 
14.0 
12.6 

II 
Geometric 

mean 

72.6 
68.5 
65.0 
59.7 
58.9 
57.7 
59.1 
61.0 
62.7 
6B.4 
72.7 
80.0 

114.2 
111.9 
114.3 
114.1 
107.9 
104.6 
100.4 
101.2 
102.0 
100.2 
97.6 
96.1 

104.9 
104.9 
106.5 
104.6 
104.9 
108.5 
107.5 
106.7 
107.1 
104.4 
104.2 
99.9 

93.5 
93.~ 
95.2 
95.0 
95.1 
94.5 
96.S 
97.S 
98.3 

1921 

1923 

1925 

1927 

Index of 
dispersion 

27.2 
26.7 
27.9 
27.8 
27.6 
26.1 
28.0 
23.4 
1B.7 
16.5 
14.5 
15.2 

16.3 
16.2 
17.1 
16.3 
15.B 
15.2 
13.4 
12.3 
13.4 
13.0 
13.1 
14.2 

16.4 
15.3 
14.5 
14.0 
14.7 
13.7 
14.1 
11.9 
11.5 
13.4 
14.0 
12.5 

12.2 
11.3 
10.3 
11.4 
10.7 
12.4 
12.2 
12.7 
12.9 
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FIGURE 34 
MONTHLY INDEX NUMBERS OF WHOLESALE PRICES AND OF PRICE 

DISPERSION, 1920-1926. 
Weighted Geometric Means and Indexes of Dispersion Computed 

from Twelve-Month Link Relatives of 100 Commodities. 
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The general swings of the dispersion index tell a fairly consistent 
story of the changes in the degree of price disturbance during this 
period. From January to May, 1920, this index increased from 18 
per cent to 23 per cent, values which are quite high in comparison 
with the index in more normal years. The first effect of the break 
in the price level was a sharp drop in dispersion, a decline of 5. 5 
points in 4 months. There is an indication here, similar to that 
found in certain of the studies of regional price differences, that the 
immediate effect of a major price recession is in the direction of 
equalization. The continuation of the decline brought an abrupt 
change after September, 1920. Within three months after that date 
the index had risen by more than ten points. This sharp increase 
probably reflects the spread of price difliculties and the beginning of 
drastic and general liquidation in the last quarter of 1920. The 
index of dispersion continued at a very high level until July, 1921. 
Then, as the mean values of the twelve-month link relatives started 
upward again, the degree of dispersion declined sharply. By No-
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vember, 1921, the dispersion had declined to a level approximately 
equal to that maintained in the later years. The disturbance of 
prices appears, on this basis, to have been most acute between 
December, 1920, and July, 1921. By November, 1921, the ex
ceptional difficulties were past. 

During the rise of prices to a peak early in 1923 the index of 
dispersion fluctuated about a fairly constant level. The peak for 
this movement was attained in March, 1923, when the dispersion 
index had a value of 17. 1. Thereafter both price and dispersion 
indexes declined. The index of dispersion reached a low of 9. 7 
in March, 1924. The price decline of 1923-24 appears, thus, to 
have effected a substantial reduction in price inequalities (if we 
may consider the scatter of prices to be an evidence of inequali
ties). The decline of 1920-21 had the same final effect, but in 
the course of this decline there developed inequalities greater than 
those which had existed at the peak of prices. 

Following the low of March, 1924, the index of dispersion rose 
slightly until September, then more sharply, reaching a peak, in 
January, 1925. The rise was more pronounced than any that had 
occurred since 1920, but the level attained was low in comparison 
with the 1920-21 values. This rise in 1924 accompanied a distinct 
upward movement in average prices. From January, 1925, to May, 
1926, there was an irregular but substantial decline in dispersion, 
the index falling from 16.4 to 8.9. .Succeeding this fall came a 
minor increase in dispersion, and this was followed by twelve 
months of fluctuation about a constant and relatively low level. 

The index of dispersion based upon twelve-month link relatives 
is not marked by the irregularities which detract from the utility of 
the index computed from monthly links. It possesses the smooth
ness which a fixed base index would have, but is more sensitive to 
current price movements than is the fixed base measure. It is 
free, moreover, from the tendency toward a secular increase in dis
persion which affects an index derived from fixed base relatives. 
We have seen that 'for annual comparisons measures of dispersion 
computed from annual link relatives seem preferable to other types. 
When monthly prices are employed, an index of dispersion computed 
from twelve-month link relatives appears to throw most light upon 
changes in internal price relations. 
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5. TlUII>mPEBsION OF PmCES AND CHANGES IN THJl 

PmCE LEvEL 

In the preceding account of the dispersion of prices passing 
leferenee has been made to the relation between price dispersion 
llld movements of the general level of prices. This subject requires 
IDmewhat more extended treatment. 

Certain previous investigations have touched upon this subject. 
As a result of these studies the theory has been advanced that with 
• rising price level the dispersion of price relatives increases, while 
me degree of dispersion declines with falling prices. In the first 
edition of Busi_ Cycles Wesley C. Mitchell illustrated the 
dispersion of relative prices by means of a chart showing the move
ments of the deciles. The period covered extended from 1890 to 
il91G. The data were relative prices on the base 1890-1899. From a 
!Study of the movements of deciles computed from these relatives 
~Iitchell concluded that "concentration around the median becomes 
denser when prices fall and less dense when they rise," and that 
t'Relative prices are squeezed together by the pressure of business 
:depression, and spring apart when the pressure is rela:x:ed by Ie

rtuming activity.'" F. Y. Edgeworth reached a somewhat similar 
:conclusion, namely, "when the index number was rising there was 
much greater disturbance of the standard deviations of price rela
tives." Although Edgeworth was of the opinion that, in general, 
the inferential connection ran "from rising index number to greater 
standard de\-iation,'" he suggested that there might be great 
changes in dispersion without corresponding changes in the price 
level Norman Crump, in the study of price dispersion to which 
reference has been made, agrees with the general thesis that rising 
prices mean increasing dispersion, and suggests that changes in the 
price level may be predicted from this relationship. A rising price 
level, in Crump's view, is accompanied by an increase of dispersion. 
&>one.- or later the price maladjustments which result from wider 
di.~on become so acute that trade is thrown out of gear and 
collapses. "The rise in prices contains the seeds of its own decay." 
Conversely, he suggests, it may be possible to set a limit to the fall 
in prices if we can determine the minimum value below which the 
measure of dispersion eannot fall. Internal evidence, says Crump, 
may enable us to deduce the future trend of the price level. YmaIly 
Lucien March has observed, in the movements of certain French: 

'8 __ Cyda (1~IJ). P. 110. 
V ....... ti ... BDJiGl ,_*d &cidp, Val 87, Part II (192~) P. 201. 
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British and American price 'Series, that the dispersion of price 
relatives increases as the mean value rises.' 

The results of the present study show that there is a connection 
between price dispersion and changes in the price level, but there 
does not appear to be such a simple and direct relation as that sug
gested by the authorities quoted. In considering this relationship 

, we may distinguish between price dispersion with reference to a· 
fixed base and dispersion from year to year, measured in. terms of 
link relatives. In respect to fixed base relatives the evidence of 
Figures 35 and 29 is relevant. Figure 35 shows the actual standard 
deviations of weighted fixed base relatives, in arithmetic form. 
The measures for the three periods covered are superimposed in 
the diagram, to facilitate comparison. The annual values here 

t·'Les modes de mesure du mouvement genh'al des prix" MetT~J VoL I, no. 4 
(1921) p. 83. 

The data. upon which M. March bases his statement possess considerable interest, 
since they are drawn from different countries and different periods. The following 
extract summarizes the material bearing upon the present point. 

Francp Grea.t Britain Unit..<! States 
1913 Dec.1919 1913 IJec.1919 1909 Dec. 1919 

Number of articles ... , ...... 55 54 42 38 203 44 
Base of relatives . .. ... ...... 1890-99 1901-10 1890-99 1901-10 1890-99 1901-10 
Mean value of relatives .. .... 113 502.4 113.5 298 123 258 
Standard deviation . ......... 22.5 206.3 20,0 III 31,8 126 
Coefficient of variation . ..... 20 41 18 37 26 49 

M. March comments upon these results: "On remarquera d'abord que la dispemoD 
des prix s'accroit quand leur valeur moyenne augmente d'une maniere notable. .Ainsi 
l'indice moyen etant. egal A 123 au. Etats-Unis en 1909, tandis qu'jJ ne depasse pas 113 
ou 113.5 en France et en Angleterre en 1913. Veca.rte quadratique moyen est sen
siblement plus eIev~ dans Ie premier pays que dans les deux autres. 

De m@me si ron compare les deux ~poques, avant et aprea 1& guetTe, on conatate 
q~'a I'~croissement des prix correspond un accroissement plus considerable de leur 
dlspers1on. 

Le cOf"fficient de variation lui-m@meest, dans tous les cas, A peu pres double en }919 
ou 1920 de ce qu'll ~ta.it avant 1& guerre." ~ 

The fact to which M. March calls attention that the rise to a higher post-war pnce 
level was accompanied by a general increase in ;U;persion, is not to be cont.roverted. It 
is unfortunate that the above figures contain no example of dispersion with a declining 
price level. It would be of interest to have for the recession of 192()'21 measures of <Ii&
persion (abeolute and relative) of the price series included in March'. calculations 
lor" 1919. 

The subsequent discussion in the text will bear upon the general relation between 
price level and dispersion. In connection with the above futures. attention may be 
called to one exception to the relationship comment..<! upon by M. March. The De
cember, 1919, average for Great Britain is 298, that for the United States is 258. Both 
the measure of dispersion and the coefficient of variation are appreciably smaller for 
Great Britain, the country having the greater chauge in average prices. 
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plotted are given in Appendix Table XX, with the corresponding 
arithmetic averages. 

FIGURE 35 
MEASURES OF DISPERSION COMPUTED FROM FIXED BASE RELATIVES, 

BY PERIODS, 1892-1926. 
(The measures plotted are the standard d~viations of weigh~d ~ ba. ... relatives, 

in na.turai form. The bases of the re1s.tives are average prices m the years 1891, 
1902 and 1913.) 
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During the first period (1891-1902) a falling price level to 

1896 was marked by a sustained increase in dispersion, broken only 
by two slight declines in 1894 and 1896. By 1896 the degree of 
dispersion of relatives on the 1891 base was as great as the dispersion 
in 1907 of relatives on the 1902 base. During the eleven year periods, 
1891-1902 and 1902-1913, the courses of the indexes of dispersion were 
much the same, though the movements of the price level in these 
periods were distinctly different. The violent price changes of the 
third period brought a much greater degree of dispersion. Here 
again, however, we have results which contradict the theory of a 
direct and positive relation between changes in the price level and 
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changes in the degree of dispersion. From 1917 to 1919 the price 
level rose materially; the standard deviation declined ten points. 
The pronounced drop in the price level between 1920 and 1921 was 
accompanied by a material decline in the absolute dispersion, a 
change which accords with the theory mentioned. But from 1921 
to 1925, during which the average rose by over 10 points, the 
standard deviation declined more than 8 points. 

These absolute measures of dispersion are misleading, however, 
and comparison of such measures is hardly justifiable. When the 
averages of the different distributions differ materially the mea
sures of variation to be compared should be relative rather than 
absolute. The indexes of dispersion derived from the logarithms of 
relative prices and expressed as ratios or percentages serve this 
purpose. These appear in Figure 29. Here the approximate identity 
of movement during the first two periods is even more apparent 
than in the preceding chart. The only difference of any moment 
appears at the ends of the periods. In 1902 the index of dispersion 
of the 1891 relatives was 17.6 and the geometric mean was 106.0. 
In 1913 the index of dispersion of the 1902 relatives was 14.1, and 
the geometric mean was 118.4. Though prices rose considerably 
more during the second period, the dispersion of relatives at the 
end of this period was less than at the end of the first period. 

The index of dispersion for the third period traces a course even 
more widely different from that which the theory of a direct rela
tion between price level changes and dispersion would lead one 
to expect. The great price rise up to and including the year 1919 
carried the index of dispersion to exceptional heights only in 1917. 
From 1914 to 1916 it is no greater than the values of the indexes of 
dispersion for the corresponding years of the two preceding per
iods, and in 1918 and 1919 it exceeds the corresponding measures of 
the earlier periods by amounts which are small in comparison with 
the price level changes. From 1920 to 1924 the index of disper
sion is considerably higher than at corresponding years during the 
first two periods. From 1920 to 1921, when the price level fell from 
225 to 147 (1913 = 100), the index of dispersion increased from 
21. 6 to 23.5. In 1925, when the geometric mean was 159.4, the 
index of dispersion stood at 16.3. This figure, for a year 12 years 
after the base year, is less than that of 1902 (17.6), a year 11 years 
removed from the base year and having a price level of 106.0 
(compared with 100 in the base year, 1891). 

There is no evidence here of a consistent relationship between 
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changes in the price level and changes in the degree of dispersion, 
when measures of dispersion are put on a comparable basis. There 
is a tendency, which is particularly marked during the several 
years immediately following the base period, for the dispersion of 
fixed base relatives to increase as the base year becomes further re
moved. When the movement happens to coincide with a rising 
price level, as in the years between 1896 and 1920, there is an ap
parent connection between rising price level and increasing disper
sion.' The results of the present study indicate that there is no 
true relationship here. This is clear even when the dispersion is 
measured in absolute units. It is somewhat more apparent when 
the measures of dispersion are expressed in relative terms, which 
permit accurate comparison. 

It is relevant to the present point to note that the highest value 
of the index of dispersion in the second period was attained in 1907, 
while in the third period the peak came in 1921. The former was a 
year of prosperity (judged from annual averages, with which we are 
here concerned), while the latter was a year of depression. This 
does not accord with Crump's suggestion that there may be a 
maximum degree of dispersion which precedes price recession, and 
a minimum degree of dispersion which forecasts a price rise. 

A somewhat more accurate impression of the degree of relation
ship between shifts in the price level and changes in the degree of 
dispersion may be obtained by computing the coefficient of correla,
tion between the geometric means of price relatives and correspond
ing indexes of dispersion. In the case of measures derived from 

'The form of this theory which was advanced some years ago by Wesley C. Mitchell 
is perhaps attributable to the na.ture of the price relatives with which he dealt. His 
pnces were expressed M relatives on the baSe. 1890-99 = 100, and covered the years 
1890-1910. There is to be expected an increasing concentration around the median as 
the middle years of the base period are approached and & decreasing concentration after 
these middle years are p .. aed. If the baBe peri;;;! were a eingle year in the middle of 
the period. covered by the relatives, the messme of dispersion would fall to zero in this 
year. And if this base year happened to be the year when the price level was at bottom, 
after a period of falling prices and before a period of rising pnce8, it would appear that 
there waR a close connection between the direction of price change and the degree of dis~ 
persion. This connection would be purely fortuitous, due to the choice of & base year. 
Some 8uch fortuitous element may be present in Dr. Mitchell's evidence, 'Since the years 
which were given greatest weight in computing the bases of his price relatives came at 
the end of a long price fall and at the beginning of a sustained me. 

The use of a natural scale on Mitchell'e chart tends al"", to IIIIJ<I<OSt a "","tive 
rela.tion between changes in the price level and changes in the degree of-clispel'Slon. In 
slater improvement upon this early graph Dr. Mitchell bas given a very effective repre
~tation of price cha.nges, plotting upon slogarithmic scale deciles derived from annual 
link relativee. (See ThtJ Maki1l(J and U<i1l(J of lruia Number_, 1921, p. IS.) The relation 
between price level changes and dispersion is more accurately pictured in this later 
chart than in the earlier ono. 
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fixed base relatives, first differences (i. e. absolute changes from 
year to year) are employed in this calculation, in order to eliminate, 
in part, the effects of the somewhat similar secular movements in 
the two variables. The coefficient, based upon annual measures for 
the years 1892 to 1926, has a value of +.057 .. There is no indication 
here of a significant relatio~hip. 

A similar result is secured when the measures of dispersion and 
price level changes are derived from link relatives. It is not ap
parent from Figure 31 that there is any consistent relationship be
tween the degree of dispersion of link relatives and the changes in 
the price level. The sagging prices of 1892-1896 were accompanied 
by a steady increase in dispersion. The rising prices from 1904 to 
1907, leading up to the panic of 1907, were accompanied by a 
pronounced decline in dispersion, while the price fall in 1908 was 
marked by an increase in dispersion. From 1920 to 1921 we have 
the same sharp difference in direction of movement noticed with 
the fixed base relatives. The coefficient of correlation between the 
geometric means of link relatives and the corresponding indexes of 
dispersion, for the 36 years from 1891 to 1926, has a value of + .019. 
There is no relationship here. High dispersion is equally likely to 
be found with rising or with falling prices. 

We have not, however, exhausted the possibility of discovering 
a relationship between price level changes and dispersion. It may 
be that dispersion depends upon the violence of the price change, 
regardless of direction. Correlating the index of dispersion based 
on link relatives with the percentage of change in average prices 
from year to year, taking no account of sign, we secure a coefficient 
of +.614. We may conclude that in so far as the dispersion of 
prices is affected by changes in the price level it is the degree, or 
violence, of the change, not the direction of change, which is im
portant.' The coefficient is not high enough, however, to indicate 
that changes in the price level are the only factors affecting dispersion. 
There appear to be internal movements, unconnected with changes 
in the price level, which the index of dispersion enables us to follow. 

It may develop that one of the most important and useful 
features of the index of dispersion, as computed from link relatives 
and expressed in percentage form, is that its value is largely in
dependent of the actual level of prices. In so far as internal sta
bility is related to the price level, it depends upon the violence of 
changes in that level, not upon the direction of change. Hence the 

'Th.,.. is "'IIBOD to think that the degree of relationship vari .. from period to 
period. See the Dote on p. 364. 
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index of dispersion may be interpreted in terms of a standard which 
is not a function of the general price level. (The index of dispersion 
derived from link relatives may have a trend of its own, but that 
trend does not appear to be related to the trend of average prices.) 
If the width of the zone of normal dispersion does not depend upon 
the price level, we have a means of evaluating price stability which 
is independent of long-term price trends. , 

In 1896 this dispersion index had a value of 9.8, the general 
price index being then 66 with reference to a 1913 base. In 1926 the 
dispersion index had a value of 8.9, while the index of wholesale 
prices had a value of 151, on the 1913 base. The price level was 
more than twice as high, but the zone of year-to-year dispersion, in 
percentage form, was narrower. We may, perhaps, look upon 10 
per cent as the upper limit to the value of this index of dispersion 
under usual price conditions. 

It does not appear from this survey that indexes of dispersion 
provide a direct means of forecasting changes in the price level, as 
was suggested by Crump. They possess value not as forecasting 
devices, but as means of describing one important aspect of a given 
price situation. Price stability and the normal' functioning of the 
economic system depend as much upon the maintenance of estab
lished internal relations (more exactly, perhaps, upon the avoidance 
of violent changes in these relations) as upon external equilibrium 
of the kind associated with a stable price level. The index of dis
persion is one important measure of the degree of internal change 
between specific dates. The excessively high level of the index of 
dispersion between November, 1920, and September, 1921 (as 
shown in Figure 34) is perhaps more immediately significant. of the 
troubles which afHicted business at that time than is the falling 
index of general prices. And that the troubles of the business world 
since 1921 have been relatively mild ones is evidenced by the minor 
fluctuations of the dispersion index since that year. 

Internal instability of the type which an index of dispersion 
would reveal may appear as a result of a broken and uneven price 
advance, as an accompaniment of an irregular price decline, or it 
might possibly develop with no appreciable change in the price level. 
The price rise which culminated in 1920 brought wide dispersion, 
but the ensuing decline brought an even greater scatter of prices. 
The return to internal equilibrium after the development of such a 
disturbed condition may come as a result of a decline in the level 
of prices or may be accomplished by the stabilization of prices at a 
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constant level. The attendant circumstances, considerlld in con· 
nection with the evidence of the dispersion index, may suggest thE 
nature and direction of the change which the restoration of internal 
equilibrium will involve. 

V Price Displacement 

It was suggested at an earlier point that our present problem 
is essentially that of measuring price instability, and a distinction 
was made between instability of the price level and internal in
stability. Internal instability was defined, provisionally, as the 
condition which develops when a set of established price relations 
is disturbed. One measure of such instability, the index of dis
persion, has already been discussed. We advance in the present 
section to a further consideration of the problem of measuring those 
internal disturbances in price relations which are of such profound 
importance in the everyday processes of buying and selling. 

A measure of dispersion, by itself, is inadequate to describe all 
the alterations in price relations which take place between given 
dates. This is apparent from a study of Figures 25 and 26, which 
show the movements of the relative prices of ten commodities from 
1913 to 1926. It is clear that the degree of dispersion varies, year 
by year, and that this dispersion changes the relations between the 
prices of the individual commodities here presented. But it is also 
clear that there are other changes in relationship which elude 
measurement by the inaex of dispersion. The lines representing 
fixed base relatives (Figure 25) are constantly crossing and re
crossing. The dispersion of relative prices in two years may be ap
proximately the same (a condition exemplified by unweighted rela
tives, on the 1913 base, in 1919 and 1924), but the commodities may 
stand in quite a different order. This shifting of relative position 
may affect buying and selling relationships just as much as would a 
change in the degree of dispersion. 

The nature of this internal shifting, which is here ca:lled price 
displacement, may be made clearer by a hypothetical example. 
There are sketched in Figure 36 the movements of the relative prices 
of four commodities, represented by the letters A, B, C and D, from 
1913 to 1916. Prices in 1913 furnish the bases of the relatives. If 
the movements in the prices of these four commodities are to be 
followed by means of the average alone, no change will be noted 
between the four years covered. The average is 100 throughout. 
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FIGURE 36 

AN ILLUSTRATION OF PRICE DISPLACEMENT. 

Changes in the Relative Prices of FolIX Commodities from 1913 
to 1916. 
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Moreover, the dispersion of prices with reference to the base year, 
1913, is the same in 1914, 1915 and 1916. Yet between 1915 and 
1916 a change of obvious economic nnportance has taken place. 
This is the complete reversal in the price relations of the four com
modities. Article A which was in 1915 highest, relatively, is lowest 
in .1916, and the positions of the other articles have been corres
pondingly changed. A measure of such internal displacement is 
needed, as a supplement to the usual index of prices and the measure 
of dispersion, if price changes are to be accurately portrayed. 

1. THE MEASUREMENT OF PRICE DISPLACEMENT 

In seeking a measure of the shifting or internal displacement of 
prices from year to year (or month to month) trials were made with 
several different devices. Because of the dominant influence of one 
or two exceptional cases, the coefficient of correlation based upon 
the actual price relatives did not seem to be appropriate to the 
present purpose. This difficulty could be overcome, in part, by 
measuring the correlation between logarithms of price relatives. 
This was done in certain experiments. The most satisfactory re
sults, however, were secured from the coefficient of rank correlation, 
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based upon the squares of the differences in rank. The formula for 
its computation is 

6~d' 
p = 1 - N(N'-I) 

where d represents a difference in rank. It is computed quite 
readily by arranging the relative prices in order of rank in the two 
years to be compared, determining the differences in the rankings of 
individual commodities in these years, and applying the above 
formula. Pearson has shown that if the original data upon which the 
rankings are based are distributed normally, r, computed directly 

• from the data, will differ slightly from p, computed from the 
'ranks. In the present case, however, we are not using p as an ap
proximation to r, but as a measure significant in itself. The absolute 
value of p at a given time has no particular significance for us; our 
interest lies in a comparison of values at different times. For this 
I purpose the coefficient of rank correlation seems to be an adequate 
\ and reliable measure of shifting price relations. 

The maximum value of the coefficient of rank correlation is 
+1, its minimum value -1. The data shown graphically in Figure 
36 will serVe as an illustration. 

Commodity 

A 
B 
C 
D 

Rank,1914 

1 
2 
3 
4 

Rank,1915 

1 
2 
3 
4 

Rank,1916 

4 
3 
2 
1 

Under these conditions the correlation between the rankings in 
1914 and 1915 is +1, while the correlation between the rankings in 
1915 and 1916 is -1. For any degree of shifting less revolutionary 
than a complete reversal the coefficient would be greater (algebra
ically) than -1 and, unless the rankings were identical in the two 
years compared, less than +1. 

The coefficient of rank correlation may be looked upon as a 
measure of price disturbance, since its value depends upon the 
amount of displacement taking place within a given time interval. 
Used in conjunction with a measure of changes in the general price 
level and a measure of dispersion, it serves to give a fairly complete 
account of general changes in prices and in price relations between 
given dates. 

For practical use as a measure of price disturbance it is de-
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sirable to present this measure of correlation in a slightly modified 
form. The values of p , as a measure of price displacement, are 
found to fall, in general, between + 1 and o. As the value falls 
toward zero it indicates increasing price disturbance. This may be 

. a bit confusing, as in index numbers of the usual type rising values 
represent increasing change. Accordingly) this measure is used in 
the form I-p. A value of zero for this index will mean no price 
disturbance, and rising values will mean increasing displacement. 
The maximum value, which would represent an exact reversal of all 
price relations, is 1- (-1), or 2. 

Several special problems arise in connection with the index of 
price displacement. Its value depends, of course, upon the base of 

. the price relative used, as well as upon the particular years or months 
compared. When fixed base relatives are employed the year-to-year 
shifting of price relatives tends to decrease as the base period be
comes more remote, because of the increase in dispersion which is 
so marked during the several years immediately following the base 
year: Yet link relatives cannot be employed, for it is shifts of 
position with reference to a common base which we seek to measure. 
We may, as an alternative, employ a moving base period, each year 
serving as a base for the relatives of the first and second years suc
ceeding. Thus we would correlate 1914 and 1915 relatives on the 
1913 base, 1915 and 1916 relatives on the 1914 base, and so on. By 
this means we may avoid the bias due to increasing dispersion and 
secure the desired measure of displacement from year to year (or 
month to month) with reference to a common base. Index numbers 
of displacement have been computed from both fixed base and 
moving base relatives. 

2. THE DISPLACEMENT OF FIXED BASE RELATIVES WITH 

REFERENCE TO A CONSTANT CRITERION 

The three sets of fixed base relatives described in earlier sec
tions (covering the periods 1891 to 1902, on the 1891 base, 1902 to 
1913, on the 1902 base, and 1913 to 1926, on the 1913 base) have 
been utilized in the measurement of price shifting. The relatives 
for the first and second periods have been extended to 1903 and 
1914, respectively, for the purposes of the present study. In the 
first analysis a constant criterion has been employed in each period, 
this criterion being the ranking of relatives in the first year after 
the base year. That is, the relative positions of the various com
modities in each year of the first period have been compared with 
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their relative positions in 1892. For the second period the ranking 
in 1903 has served as criterion, and for the third period the ranking 
in 1914 has been used. No particular significance attaches to the 
choice of these years. The immediate requirement is that a constant 
yard-stick shall be used in measuring the shifts from year to year. 
The bearing of the criterion upon the interpretation of the results is 
discussed at a later point. 

The indexes of displacement are given in the following table, 
and are plotted in Figure 37. They are based upon the prices of 216 
commodities throughout, except for the years 1925 and 1926, for 
which 213 and 212 series were used, respectively. 

TABLE 104 
MEASURES or PRICE DIBPLACEJ<l!lNT, 1893-1926 

Displacement of Fixed Base Relatives, by Periods, with Referenee to a Constant 
Criterion in each Period. 

(1) (2) '(3) 
Years eompo.red Base of relatives Index of dispJacement 

1893-1892 1891 .28 
1894--1892 1891 .55 
1895-1892 1891 .67 
1896-1892 1891 .73 
1897-1892 1891 .73 
1898-1892 1891 .80 
1899-1892 1891 .86 
1900-1892 1891 .83 
1901-1892 1891 .78 
1902-1892 1891 .79 
1903-1892 1891 .73 
1904--1903 1902 .28 
1905-1903 1902 .34 
1906-1903 1902 .40 
1907-1903 1902 .43 
1908-1903 1902 .56 
1909-1903 1902 .59 
1910-1903 1902 .65 
1911-1903 1902 .61 
1912-1903 1902 .64 
1913-1903 1902 .61 
1914--1903 1902 .74 
1915-1914 1913 .48 
1916-1914 1913 .92 
1917-1914 1913 .95 
1918-1914 1913 1.00 
1919-1914 1913 .87 
1920-1914 1913 .99 
1921-1914 1913 .89 
1922-1914 1913 .91 
1923-1914 1913 1.07 
1924--1914 1913 1.01 
1925-1914 1913 .92 
1926-1914 1913 .89 
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In studying these values the precise significance of each figure 
must be borne in mind. We may take the first entry in the table as 
an example. This meru>ures the degree of price shifting between 
1892 and 1893. In 1892 the relatives, on the 1891 base, stood in a 
certain position, when arranged in order of magnitude. At the top 
of the list was jute, for which the relative waS 129.7. At the bottom 
were potatoes, with a relative of 58.9. If in 1893 the ranking of the 
relatives on the 1891 base had been the same throughout as in 1892 
the index of displacement would have a value of zero. But there 
had been some changes. Mess pork was now at the top, with a 
relative of 162.3, and rye was lowest in the list, with a relative of 
58.8. The index of displacement takes account, of course, not only 
of the shift in the top and bottom values, but of all the changes in 
position of the relative prices of the 216 articles included. The value 
of .28 indicates a material degree of shifting between 1892 and 1893. 

FIGURE 37 
INDEXES OF PRICE DISPLACEMENT, 1893-1926. 

Measures of the Degree of Shifting of Fixed Base Relatives, by Periods, 
with Reference to .. Constant Criterion and to 

Chain Criteria in Each Period. 
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. The degree of departure from the 1892 relations in-creased, 
Wlth a pause between 1896 and 1897, to 1899, for which year the 
displacement is measured by an index of .86. The degree of dis-
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placement declined slightly thereafter, the .index having a value of 
.73 when the period ended in 1903.1 

In the second period, for which relatives on the 1902 base have 
been employed, the degree of departure from the 1903 situation in
crea.ses to 1914, with slight downward movements in 1911 and 1913. 
The mea.sure of the degree of displacement during the 11 year 
period from 1903 to 1914 has a value of .74, a.s compared with. 73 
for the 11 year period from 1892 to 1903. Approximately the same 
degree of change wa.s experienced over each of these periods, judging 
from the terminal values of the index, although more radical changes 
occurred within the first period. 

The developments from 1915 to 1926 stand in rather- sharp 
contra.st to those of the periods just described. The degree of shift
ing in position of 1913 base relatives between 1914 and 1915 is 
mea.sured by an index of .48. The displacement during the one 
year period from 1914 to 1915 wa.s greater than that which occurred 
over the four year period from 1903 to 1907. By 1916 the departure. 
from 1914 relationships, mea.sured by an index of .92, wa.s greater 
than that which took place over the entire 11 year period from 1892 
to 1903, or over the period from 1903 to 1914. From 1916 to 1926 
the index oscillates in the neighborhood of this value. It reaches 
noticeably higher values (.99 or above) in 1918, 1920, 1923 and 
1924, but by far the sharpest break took place in the two years from 
1914 to 1916. The high value of 1918 wa.s followed, in 1919, by 
something of a swing back to 1914 relationships, and the years 1921, 
1925 and 1926 were marked by similar changes. Future ten
dencies in this direction will be followed with interest. In 1926 
the index of displacement had a value of .89, slightly below that 
recorded for 1916 and equal to that for 1921. 

In interpreting these figures it will be recalled that a value of 
1. 00 for the index of displacement represents a complete destruction 
of the set of price relations prevailing at the date represented by 
the criterion, while a value of 2.00 would indicate an exact reversal 
of the rankings throughout, the building up a new set of price rela
tions representing the precise opposite of those prevailing at the 

lIn another computation the degree of displacement between 1892 and 1914 has' 
been measured, employing relatives on the 1891 base. It is of interest to note that in 
1914 the relatives on the 1891 base showed 8~proximate1y the same degree of departure 
from the 1892 situation .. they did in 1903. The value of the index of displacement was.' 
.74. (This figure is not to be coofused with the similar value, measuring the relation!, 
between '~14 and 1903, derived from relatives on the 1~2 base:) There had, ru: cow:oe •. 
been cOlllllderable shifting between 1903 and 1911, hut m relation to the 1892 SItuation; 
the two yesrs ,"_ted about the &ame degree of change. 
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earlier date. By "a set of price relations," as that phrase is used in 
the discussion of price displacement, is meant the particular system 
defined by the ranking of a given group of price relatives at a given 
date. Thus the ranking in 1914 of relatives on the 1913 base defines 
one set of price relations, while the ranking in 1914 of relatives on 
the 1902 base would define a quite different set of relations. These 
different sets of relations vary widely in significance and, accordingly, 
the index of displacement is always to be interpreted in terms of the 
particular criteria and the particular displacements to which it re
.1ates. When it is said that "a set of price relations has been de
stroyed," this does not mean that all ties between elements in the 
price ~ystem have been severed, but merely that the set of relations 
defined by a particular ranking of price relatives has been destroyed. 
'The significance of such a "destruction" depends, obviously, on the 
significance of the relations defined by the ranking in question. 

'!he measures of displacement relating to the last period show 
that by 1916 the set of price relations prevailing in 1914 (as mea
sured by relatives on the 1913 base) had been almost completely 
destroyed (the index had a value of .92), and that by 1918 no vestige 
of these relations survived (the value of the index was 1.00 in 1918). 
Between 1918 and 1923 there were minor swings, culminating in a 
maximum degree of displacement in 1923. Since 1923 there has 
been a slight tendency to return to the 1914 relations, but the degree 
of departure from pre-war relations, as defined by the present cri
terion, remains considerable. There is but a remote connection 
between the ranking of 1913 relatives in 1914 and the ranking of 
these relatives in 1926. 

This is perhaps to be expected. As was pointed out at an 
earlier point, no particular significance may be attached to the 
ranking of 1913 base relatives in 1914. As a constant yard-stick, 
with which rankings at various other dates may be compared, it is 
useful, but it cannot be accepted as representing a very significant 
set of pre-war price relations. Changes in individual prices from 
one year to the next must reflect, in large part, the play of acci
dental and temporary forces, and only to a small extent the opera
tion of those relatively permanent forces which are of chief im
portance in forming a "system" of price relations. If the index of 
displacement is to be used to register shifts in a well-established set 
of price relations, the ranking of relatives which is to serve as the 
basis of comparison (the criterion) should be that prevailing at a 
period further removed from the base period. 
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For the purpose of measuring such shifts use has been made of 
relatives on the 1891 base, which have been carried forward through 
1926. The commodities represented are 195 in number (except for 
the years 1918 and 1925, for which there were 194, and 1926, for 
which there were 193 quotations).' The ranking of these relatives 
in 1914 has been used as the standard of comparison throughout. 
By 1914 the relatives on the 1891 base may be assumed to have 
reached fairly stable positions in relation to each other. The dif
ferences between them would reflect to some extent temporary 
dislocations due to current cyclical and accidental movements, but 
the chief cause for difierences between relatives on a base 23 years 
distant would be variations in underlying trends. Long-time 
changes in costs of production, enduring shifts in consumer demand, 
changes in styles and habits-all these wou,ld be reflected in the 
ranking of relatives on a base so many years removed. Partly be
cause of the deep-seated character of these changes and the stability 
of the resulting set of price relations, partly because of the wide 
dispersion of the relatives after the lapse of 23 years, less radical 
shifts are to be expected than under the conditions previously 
studied, and greater significance is to be attached to given 
measures of displacement. These measures are shown in the fol
lowing table. They are plotted in Figure 38. 

TABLE lOS 

MEASURES 01" Pm"" DISPLAClOHlONT, 1915-1926 

Displacement of Relatives on the 1891 B .... with Reference to the Ranking of 
these Relatives in 1914. 

Years compared Index of displacement Years compared Index of displacement 

1915-1914 .17 1921-1914 .43 
1916-1914 .28 1922-1914 .41 
1917-1914 .40 1923-1914 .48 
1918-1914 .36 1924-1914 .42 
1919-1914 .27 1925-1914 .33 
1920-1914 .44 1926-1914 .33 

It is first to be noted that these indexes of displacement are 
distinctly lower in value than the series in Table 104 measuring the 
shifts in relationship after 1914. The highest value is .48, for 1923, 
as compared with 1. 07, the figure for 1923 when relatives on the 

lThese are the commodities employed in computing the various measure"l of price 
l.vel change. and price dispersion for tho years from 1891 to 1902. See Appendix Tab!. I. 
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1913 base were employed. If we think of the 1914 ranking of 1913 
relatives as representing an established system of pre-war price 
relationships, we would say that this system was completely de
stroyed during the price revolution which began in 1915.1£ we accept 
the 1914 ranking of relatives on th~ 1891 base as representing pre
war price relationships, the figures in Table 105 would indicate that 
although these relationships were materially altered by war and 
post-war changes, they were by no means destroyed. The latter is 
undoubtedly a more valid statement than the former, since the 
second set of relationships is more significant than the first. 

FIGURE 38 
INDEXES OF PRICE DISPLACEMENT, 1915-1926. 

Measures of the Degree of Shifting of Three Series of Fixed Base Relatives 
with Reference to a Constant Criterion for 
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The changes in the index of displacement recorded in Table 
105 are of considerable interest. The transition to a war economy 
brought a definite swing away from the 1914 rankin:g. This move
ment reached a firs.t peak in 1917. In 1918 there was a minor 
movement back toward the 1914 relatioD,llhips, a movement which 
was much more pronounced in 1919. The first effect of the end of 
the war was to initiate a return to pre-war price relations. (The 
same tendency is apparent in the measures given in Table 104. It 
is possible that this movement is in part a reflection of federal price 
regu\ation..from 1917 to 1919.) Between 1920 and 1923 there W!!08 
another clear swing away from the relationships of pre-war days. 
The indexes in Tables 104 and 105 agree in showing 1923 to be 
farthest removed from 1914 in respect to commodity price relations. 
Between 1924 and 1926 there was a swing back toward 1914 price 
relations, a swing which is reflected in the movements 'of both index 
numbers. 

A third set of measures of the displacement of prices during the 
war and post-war years is presented in Table 106. The significance 
of any such measures depends, as has been pointed out, on the 
adequacy of the criterion which is assumed to define a system of 
established price relations. Neither of the criteria previously em
ployed as representative of pre-war relations is altogether satis
factory. That based upon the ranking of relatives one year after 
the base year gives too much weight to accidental factors of no per
manent significance. On the other hand, 1891 is perhaps too far 
removed from the year serving as criterion. For by 1914 the dis
persion of relatives on the 1891 base was so great that any change in 
ranking required a considerable movement of prices. In computing 
the present measures of displacement, relatives on the 1909 base 
have been employed, and in arranging the ranking to serve as 
criterion the values of these relatives in the years 1911 to 1914 have 
been averaged. The ranking of averages of relatives for a period of 
four years should give a set of price relationships less affected by 
temporary shifts than would the ranking in anyone year and, by the 
use of a base two to five years removed from the years entering into 
the criterion, time is given for the development of a fairly significant 
"system." The present criterion is probably a better representative 
of pre-war price relations than is either of those previously employed. 
This index is plotted, with the two previously discussed, in Figure 
38. 
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TABLE 106 

MIOASUBEB OF PRICK DISPLACEMENT, 1915-1926 

Displacement of Relatives on the 1909 B ..... with Reference to the Ranking of 
Averagos of these Relatives during the Years 1911-1914 

Year compared with pre-war criterion 

1915 
1916 

·1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 

Index of displacement' 

.43 

.57 

.79 

.75 

.62 

.76 

.78 

.75 

.78 

.72 

.66 

.64 

IThiI indez Is computed from 216 price aeries. ea::ept £01' the: Yl!8l'I1925 and 1926. [II these yean 213 
and 212 aeries. rapectivdy, were used. 

Although these indexes differ materially in value there is a 
significant correspondence between them in respect to the general 
course of their movements during the years from 1915 to 1926. 
The agreement in the direction and degree of the annual movements 
of the indexes based upon 1891 and upon 1909 relatives is par
ticularly marked. The index derived from 1909 relatives differs 
from the others in that it shows a degree of displacement in 1917 
slightly greater than in 1923. The other two reach their highest 
values in 1923. 

The differences between the absolute values of the three in
dexes are of considerable interest, for these absolute values indicate 
the degree to which the set of pre-war relationships defined by each 
of the three criteria survived the disturbances of the war and post
war years. As compared with maximum values of 1.07 (in 1923) 
for the index derived from 1913 relatives, and .48 (also in 1923) 
for the index based upon 1891 relatives, the index secured from the 
1909 relatives reaches maximum values of .79 in 1917 and .78 in 
1923. The value of .48 represents, as has been pointed out, a sub
stantial modification in the given set of price relations, .79 re
presents a more profound alteration, while 1.07 indicates the com
plete disappearance of the set of relations which serves as criterion. 
It is to be expected that the index sec'ured from 1909 relatives should 
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fall between the two other indexes. The set of relations defined by 
the ranking of pre-war averages of relatives qn the 1909 base did 
not have roots as deep as did the set derived from 1891 relatives, 
but was much more firmly established than the system defined by 
the 1914 ranklng of relatives on the 1913 base. The varying changes 
which the price revolution wrought in these three sets of relations 
correspond to these differences, the most deeply rooted system ex
periencing the smallest degree of disturbance. 

The 1926 situation is summarily described by the three final 
values of these indexes, .89 in respect to the system of price relations 
which was the resultant of changes from 1913 to 1914, .64 in respect 
to the system which developed between 1909 and 1914, and .33 in 
respect to the system which developed between 1891 and 1914. Only 
a vestige of the first set of relations remained, the second was funda
mentally modified, while the third, although altered materially, 
endured in its main features. 

The general correspondence between the year-to-year move
ments of these three indexes of displacement, and the consistent and 
logical differences between their respective annual values give 
added significance to the story they tell. 

3. THE DISPLACEMENT OF FIXED BASE RELATIVES WITH 

REFERENCE TO THE PRECEDING YEAR AS CRITERION 

The indexes discussed above have measured the degree of 
shifting of price relatives with reference to a fixed standard in each 
period. Interest attaches also to the year-to-year shifts in price 
relations. These shifts may be measured by comparing the rankings 
of fixed base relatives in successive years. Measures of displace
ment derived from these rankings are given in the following table, 
snd are plottP.d, with certain of the measures considered above, in 
Figure 37. 

In interpreting these results we face a difficulty because of the 
relation of dispersion to displacement, when the displacement 
measure is computed by the method employed above. As the in
dividual relatives on a fixed base become more widely dispersed, a 
change in ranking is brought about only by relatively greater changes 
in prices. When the criterion is a constant one, as in the first set of 
displacement measures presented, this factor of increasing disper
sion tends to bring about a fairly stable value of the displacement 
index. When the criterion in each case is the ranking of fixed base 
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TABLE 107 

MEASURES or PmCB DISPLACEMENT, 1893-1926 

Displacement of Filred Base &Iatives from Year to Year 

(1) (2) (3) 
Years compared Base of relatives Index of displacement 

1893-1892 1891 .28 
1894-1893 1891 .22 
1895-1894 1891 .23 
1896--1895 1891 .23 
1897-1896 1891 .19 
1898-1897 1891 .15 
1899-1898 1891 .28 
19()()"'1899 1891 .17 
1901-1900 1891 .14 
1902-1901 1891 .15 
1903-1902 1891' .15 

1904-1903 1902 .28 
1905-1904 1902 .14 
190IH905 1902 .16 
1907-1906 1902 .13 
1908-1907 1902 .25 
1909-1908 1902 .14 
1910--1909 1902 .18 
1911-1910 1902 . .20 
1912-1911 1902 .13 
1913-1912 1902 .12 
1914--1913 1902 .09 

1915-1914 1913 .48 
1916-1915 1913 .52 
1917-1916 1913 .22 
1918-1917 1913 .32 
1919-1918 1913 .28 
1920--1919 1913 .32 
1921-1920 1913 .36 
1922-1921 1913 .17 
1923-1922 1913 .11 
1924--1923 1913 .09 
1925-1924 1913 .13 
1926-1925 1913 .09 

relatives in the preceding year, the factor of increasing dispersion 
tends constantly to lower the index of displacement. Thus, so long 
as there is an upward secular tendency in the dispersion of fixed base 
relatives, there will be a downward trend in a measure of displace
ment involving the year-to-year comparison of fixed base relatives. 
Such a movement is apparent in each of the three periods covered 
by the index of displacement at present under discussion. This ten
dency must be recognized, but it does not invalidate all comparison 
of these measures. 
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During the first period the index of displacement declined 
regularly, as would be expected because of the increase in disper
Eion, but there was a single marked break in this decline in 1899. 
The index of displacement between 1898 and 1899 had a value of 
.28. If we except the first years of the two periods, this indicates a 
greater degree of shifting than took place in any twelve-month 
interval between 1893 and 1914. This substantiates other evidence 
that 1899 was a year of marked internal price disturbance. In 1908 
the index, with a value of .25, stood next highest (again excepting 
the first year in each of the first two periods; because of the small
ness of the dispersion of fixed base relatives during the first two 
years after the base year, a relatively high index of displacement is 
to be expected in these years). 

The 12 years from 1915 to 1926 may be broken into three 
fairly distinct divisions. The first, which includes the years 1915 
and 1916, covers the period of sharp and violent transition to a war
time economy. During these years the present index of displace
ment attained the highest value recorded during the 34 years of 
this history. The index had a value of .48 in 1915 and . 52 in 
1916. The tremendous internal revolution in the price structure is 
perhaps more clearly indicated by these figures for 1915 and 1916 
than by any other price measure we have employed. The high 
values of the index are doubly significant because of the very con
siderable dispersion of the 1913 base' relatives in these years. 

The second division, extending from 1917 to 1921, covers the 
last years of the war and the years of transition from war-time or
ganization to a peace-time economy. By 1917 something approach
ing war-time stability had been attained. The index of displace
ment fell from .52 in 1916 to .22 in 1917. While this latter figure 
was relatively high compared with pre-war figures, it was the lowest 
value recorded between 1915 and 1921. From 1917 to 1921 the 
index of displacement moved upward, with a slight decline in 1919. 
This upward movement occurred during a period marked by ap
proximate stability of the index of dispersion (unweighted). The 
considerable increase in the degree of displacement in 1920 and 1921 
reflects the price readjustments accompanying liquidation IIJld the 
building up of a set of price relationships adapted to peace-time 
conditions. The severity of this readjustment is attested by the 
relatively high values of the present index in 1920 and 1921 (values 
of .32 and .36). These were higher than any values recorded in 
pre-war years, a fact which is the more significant because the dis-
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persion of fixed base relatives during these years was greater than 
during any period prior to the war. 

The third division includes the years from 1922 to 1926. This 
is a period of stability, during which the index of displacement 
ranged between .09 and .17. In the one year from 1921 to 1922 the 
value of the index was reduced by more than one-half, falling from 
.36 to .17. It was below this latter figure in all the years after 1922. 
By that year the violent year-to-year shifts in price relations which 
had characterized the preceding seven years were over. 

The nature of this condition of stability which has prevailed 
during the last several years calls for some consideration. That its 
establishment involved a considerable break with the preceding years 
is evidenced by the high values of the index of year-to-year change in 
1920 and 1921. Even more complete was the departure from war
time relations. This has been measured by means of a separate 
index, based upon the ranking of price relatives (on the 1913 base) 
in 1917 and in 1926. This index of displacement, computed from 
212 relatives, has a value of 1. 07. This means that by 1926 no ves
tige remained of the set of price relations (represented by the ranking 
of relatives on the 1913 base) which prevailed in 1917. In view of 
the magnitude of the dispersion of 1913 relatives in both the years 
compared, this value of the index of displacement represents a 
fundamental change. 

It has been pointed out that this recent condition of stability 
has been marked by a tendency to return to the system of price 
relations which prevailed before the war, a tendency which is ap
parent in respect to each of the three criteria of pre-war price 
relations. This is a significant movement, and it will be a matter 
of considerable interest to determine whether it continueS during 
the next several years. 

4. THE DISPLACEMENT OF TwO-YEAR LINK RELATIVES WITH 
REFERENCE TO THE PRECEDING YEAR AS CRITERION 

In order to eliminate the effect of the time factor upon the 
index of displacement, a measure based upon one- and two-year link 
relatives has been constructed. The values secured are given in 
the following table, and are plotted in Figure 39.' 

lAs in the preceding calculations these measures are based upon the prices of 216 
commodities in each year, except 1925, when 213 commodities were used, and 1926. 
wh ... 212 price seri .. were available. 
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TABLE 108 

MEASUBES OF PRICE DIBPLACEM1!:NT, 1893-1926 

Displacement of Two-Year Link Relatives, with Reference to the Ranking of Link 
Relatives in the Preceding Year. 

(1) 
Years compared 

1893-1892 
1894-1893 
1895-1894 
1896-1895 
1897-1896 
1898-1897 
1899--1898 
1900-1899 
1901-1900 
1902-1901 
1903-1902 
1904-1903 
1905-1904 
1906-1905 
1907-1906 
1908-1907 
1909--1908 
1910-1909 
1911-1910 
1912-1911 
1913-1912 
1914-1913 
1915-1914 
1916-1915 
1917-1916 
1918-1917 
1919--1918 
1920-1919 
1921-1920 
1922-1921 
1923-1922 
1924-1923 
1925-1924 
1926-1925 

(2) (3) 
Base of relatives Index of displacement 

1891 .28 
1892 .30 
1893 .34 
1894 .27 
1895 .38 
1896 .21 
1897 .36 
1898 .32 
1899 .42 
1900 .35 
1901 .47 
1902 .28 
1903 .34 
1904 .31 
1905 .21 
1906 .62 
1907 .30 
1908 .27 
1909 .47 
1910 .41 
1911 .30 
1912 .40 
1913 .48 
1914 .36 
1915 .26 
1916 .34 
1917 .30 
1918 .29 
1919 .37 
1920 .27 
1921 .23 
1922 .24 
1923 .23 
1924 .23 

The interpretation of this index is not DB simple DB in the two 
CDBes preceding. The index of displacement for every year, it must 
be remembered, is affected by prices in three years-the year which 
is used DB the bDBe of the relatives, the year which serves DB a cri
terion in comparing the rankings of relatives, and the year to which 
the me8Bures specmca1\y relate. (The latter is the given year, in 
index number terminology.) In computing the indexes of displace
ment given in Tables 104, 105 and 106 the relatives employed were 
a1\ on the same bDBe, and the criterion WDB constant for all the com
parisons relating to a given period. Changes in the values of the 
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index from year to year reflected changes in the ranking of relatives 
in the given years. There was only one variable to follow. This 
procedure was modified somewhat in computing the indexes in 
Table 107. Here the base of the relatives was the same throughout 
each period, but both criterion and given year changed from year 
to year. The interpretation of the values remains fairly simple, 
however, for the derived measures indicate the violence of the 
shifts in position between successive years. The index given in 
Table 108 involves three variables, for the base of the relatives, 
criterion and given year vary each time. Thus the value of the 
index in 1908 is affected by the prices of 216 commodities in three 
different years, 1906, 1907 and 1908, while the value of the index in 
1912 is affected by prices in 1910, 1911 and 1912. The values for 
1908 and for 1912 have no factor in common. Yet, as a means of 
measuring the intensity of year-to-year price disturbances, these 
measures possess significance.' 

FIGURE 39 
INDEX OF PRICE DISPLACEMENT, 1893-1926. 

Measures of the DegIee of Shifting of Two-Year Link Relatives, with 
Reference to the Ranking of Link Relatives in the 
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The index of displacement based upon one-year and two-year 

link relatives serves as a measure of the violence of price changes 
IThe differences between this index and those showi~ violence of year-tcryear 

s1Uft. in fixed ba .. ",J.tives (which are plotted in Figure 37) show how important the 
choice of a base is. Both indexes measure the displa.cement of prices between a given 
year and the year preceding. The differences between the two sets of mea.'ruI'eS are at
tributable entirely to differences in the bsoes of the relati .... 
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with reference to the immediate past. Perhaps it is most significant 
to look upon it as a measure of the degree to which tendencies pre
vailing in a given year represent a continuation of those prevailing 
during the preceding year. The lower the index of displacement the 
more uniform is the internal movement between successive years; 
the higher the index, the greater is the check to the tendencies pre
vailing in the year preceding. 

The general course of the index differs materially from that of 
the one discussed previously. From 1893 to 1903 there is a general 
upward movement in the value of the index. There was a major 
check to this increase in 1898, with minor checks in 1896, 1900 and 
1902. The general upward movement may be interpreted to mean 
that during most of this period there were conflicting tendencies in 
the movements of prices. The tide of business was not running 
consistently in one direction. These shifts in price tendencies were 
most marked between 1896 and 1897, between 1900 and 1901, and 
between 1902 and 1903. Between 1897 and 1898, if one may judge 
.from this index, the tide was moving uniformly in a single direction, 
with only minor disturbances. 

After 1903 there came a period of four years marked by a rel
atively unbroken flow in a single direction. Apart from a very 
slight check in 1905 the index moved downward, reaching a very 
low value in 1907. During the years of prosperity preceding the 
crisis of 1907 there were few discordant elements. Between 1906 
and 1907 the tide was at its smoothest. This remarkable stability 
is significant, because of its bearing upon the theory that greater 
and greater price maladjustments develop during revival and pros
perity, these culminating in a crisis which brings about a more 
stable condition. The present measures of price displacement do 
not indicate that maladjustments with reference to the immediate 
past develop during prosperity. (Since the indexes now under dis
cussion relate only to year-to-year shifts, they would throw no 
light upon possible maladjustments with reference to an earlier 
situation.) . 

The tendencies which prevailed between 1906 and 1907 (which 
represented, apparently, a continuation of those prevailing after 
1903) were sharply reversed in 1908. In this year the index of 
displacement based on link relatives reached a much higher value 
than in any other year during the period 1893-1926. This is a sur-; 
prising result, as one would have expected much greater distur-j 
bances during the war and post-war .years. Presumably it is ex4 
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plained by the nature of the index, which measures disturbances. 
with reference to an immediate past. The shift in price relations 
between 1906 and 1907 was very slight, but 1908 brought a sharp, 
swift break. in established relations. During the price changes of 
the war years and of the period of liquidation after the war pro
nounced changes in price relations took place, as is evidenced by the 
other measures of displacement, but there was no such sharp and 
sudden break with the past as in 1908.1 

Mter 1908 the index of displacement remains low for two years, 
is fairly high in 1911 and 1912, falls in 1913, to rise again in 1914 
and 1915. The value for 1915, which is the second highest for the 
entire period, gives evidence of a sharp dislocation. During the 
years 1916 and 1917 a decline in the measures of displacement in
dicates a continuation of those tendenc,ies which prevailed in 1915. 
The year 1918 brought a somewhat higher value again, but the 
check to 1917 tendencies was not pronoUIiced. Relatively low 
values were obtained for 1919 and 1920. There was no sharp break 
with the immediate past in this period. The year 1921 marks a 
slight advance, but one which is smaller than might have been ex
pected. The explanation is, perhaps, that the readjustment of 
price relations which the end of the war necessitated was in process 
during all the years from 1918 to 1921, though the external manifes
tations were most marked in the last year. Such gradual changes 
may keep the index on a fairly high level, but would not give rise 
to such a high value as that of the year 1908. From 1922 to 1926 
the values of the index were relatively low. Only in two earlier 
years (1898 and 1907) were values recorded lower than those of the 
years 1923 to 1926. There is a suggestion here that during this 
period, lUi in the years from 1904 to 1907, the tide of business was 
moving steadily in one direction, with no serious checks or disloca-
tions. . 

Each of the three annual indexes of displacement measures a 
somewhat different type of price change, and the nature of each 
must be borne in mind in interpreting it. Taken together they give 
a comprehensive account of the shifts in price relations which occur 
over a given period of time. 

lThe fact that average annual prices are employed in these calculations detracts 
somewhat from the faithfulness of the picture which the index gives. An average for 
any year may measure the net result of two opposite movements. Thus an average for 
1920 represents the net value of the upward movement during the first part of the year 
and the downward movement in the last part. The years 1920 and 1921 do not per
haps, stand in .. sharp opposition to each other as do 1907 and 1908. In 1907 the break 
in commodity prices came well toward the end of the year, and the average for the year 
as • whole represents the forces of prosperity. 
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5. MONTHLY MEASURES OF PRICE DISPLACEMENT 

In following the shifting of prices from month to month, mea
sures corresponding to all those employed in handling annual 
prices might be utilized. In the present study use has been made 
only of fixed base relatives, and the analysis has been confined to 
the period 1920-1926. Changes in the ranking of price relatives (on 
the 1913 base) from month to month and over a twelve-month 
period have been measured. The indexes of disp!acement are based 
upon the prices of 100 commodities at wholesale.' 

The measures of month-to-month displacement appear in the 
following table. They are plotted in Figure 40. 

TABLE 109 

MONTHLY MEASURES OJ' PRICE DISPLACEMENT, 1920-1926 

Displacement of Fixed Base Relatives. with Reference to Preceding Month as 
Criterion. 

(1) 

Months compared 

Jan.-Dec. 
Feb.-Jan. 
Mar.-Feb. 
Apr.-Mar. 
May-~r. 
June- ay 
July-June 
Aug.-July 
Sept.-Aug. 
Oct.-Sept. 
Nov.-oct. 
Dec.-Nov. 

(Base of relatives: 1913) 

(2) (3) (4) (5) (6) 

Index of displaoement 
1920 1921 1922 1923 1924 

----
.038 .032 .014 .016 

.021 .038 .017 .013 .019 

.022 .022 .021 .011 .018 

.044 .024 .019 .017 .015 

.018 .035 .031 .020 .014 

.018 .015 .019 .009 .021 

.016 .031 .015 .014 .021 

.025 .025 .048 .008 .018 

.045 .034 .028 .025 .026 

.044 .031 .011 .025 .019 

.048 .030 .026 .025 .024 

.038 .007 .027 .014 .018 

(7) (8) 

1925 1926 
----

.028 .041 

.025 .015 

.034 .042 

.021 .010 

.024 .024 

.033 .015 

.016 .016 

.022 .009 

.021 .018 

.043 .027 

.016 .023 

.063 .020 
I 

The course of this index is in many respects like that of the 
monthly index of dispersion. Though the major movements of the 
period covered are fairly clear, there is great irregularity in the 
month-to-month movements. This irregularity is doubtless ac
counted for in part by the smallness of the sample. There is reason 
to think, however, that this irregularity represents an inherent 
characteristic of the data. The various measures of internal change 
which have been computed on a monthly basis indicate that such al-

18ee footnote, p. 271, for a list of these commodities. 
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terations in price relationships, even those which accompany major 
price movements, are sporadic and irregular. 

FIGURE 40 
MONTHLY INDEX OF PRICE DISPLACEMENT, 1920-1926. 

Measures of the Degree of Shifting of Fixed Base Relatives with Reference 
to Preceding Month as Criterion. 
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Except for a markedly high value in April, .1920, registering the 
change in position from March to April, the values of the index of 
displacement were low during the first seven months of 1920. In 
August there was a rise, and in September a very pronounced in
crease. For the six month period from September, 1920 to February, 
1921 the index remained very high. This was the period of drastic 
internal change, accompanying the general liquidation in the com
modity markets. After February there came an irregular decline, 
a low point being reached in December, 1921. Thereafter there 
was a series of erratic movements, following a general downward 
course until August of 1923. An irregular upward movement then 
set in, the peak being reached in December, 1925. The index 
moved unevenly downward during 1926. 

Spasmodic and uneven as these movements are, they tell a fair
ly consistent story. The disturbances which accompanied the re
cession of 1920 and early 1921 are clearly reflected in the movements 
of the index. The minor cycle which reached a peak in 1923 left 
slight impress upon the index, but the relatively high values which 
lasted from September to November of that year may probably be 
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attributed to this factor. From 1924 to 1926 the broader move
ments of the index correspond roughly to the changes in the general 
price level, although here, as in the earlier years, the minor month
to-month changes in price relations partly conceal the underlying 
movements. 

It was found, in studying changes in the price level and in 
price dispersion, that measures derived from twelve-month link 
relatives are free from most of the minor fluctuations which distort 
month-to-month measures, and that these twelve-month measures 
reflect clearly the broad movements in prices and in business 
conditions. An index of displacement measuring the shifts in 
relative position which have taken place over a twelve-month in
terval has been computed for the period 1920-1926. Price relatives 
for 100 commodities, on the 1913 base, have been employed. Values 
of the index are given in the following table; and are presented 
graphically in Figure 41. This index should be interpreted in con
nection with the corresponding measures of changes in the price 
level and in price dispersion which are plotted in Figure 34. 

(1) 

TABLE 110 
MONTHLY MEASURES 01' PRICE DISPLACEMENT, 1920-1926 

Displacement of Fixed Base Relatives. with Reference to TweHth 
Month Preceding as Criterion' 

(Base of relatives: 1913) 

(2) (3) (4) (5) (6) (7) 
·Index of diJ!placement 

(8) 

Months 1920-1919 1921-1929 1922-1921 1923-1922 1924-1923 1925-19241926-1925 

Jan. .35 .59 .23 .22 .11 .25 .21 
Feb. .35 .58 .25 .24 .09 .22 .22 
Mar. ,42 .58 .25 .27 .10 .19 .20 
tI:r . .43 .58 .21 .26 .12 .17 .19 

ay .44 .53 .21 .22 .12 .18 .15 
June .44 .48 .20 .20 .11 .15 .14 
July ,47 .46 .23 .17 .12 .12 .12 
Aug. .47 .45 .24 .16 .15 .15 .12 
Sept. ,42 .38 .22 .15 .15 .15 .).1 
Oct. .51 .31 .24 .15 .15 .21 .18 
Nov. .61 .21 .22 .11 .17 .24 .14 
Dec. .58 .21 .22 .12 .20 .19 .13 

'The indt!X measures the .hl£tsln I"C'lati_ pOilitlon ~twet!n a. giwn month or on(" ),P31' and tho:" _me 
month of the Y'C!aJ' precedlna:. The column headinp. with the entries in column (1). lndicate the months 
and the yeDf'B to which each measure relates. 

The values in the preceding table are all very much higher, it 
will be noted, than those in Table 109, relating to month-to-month 
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shifts. They also exceed materially the values for corresponding 
years in Table 107, measuring the displacement of fixed base rela
tives (1913 base) from year to year. Since the relatives employed 
in working with monthly data are also on the 1913 base, and since 
the time interval is the same (12 months) for the calculations leading 
to the results given in Tables 107 and 110, these differences possess 
some significance. It appears that the shifting in position between 
months which are separated by a twelve-month interval is con
sistently greater than the shifting of annual averages for successive 
years. The process of averaging serves to cancel (or conceal) the 
effects of numerous price shifts which are revealed when monthly 
data are used. 

FIGURE 41 
MONTHLY INDEX OF PRICE DISPLACEMENT, 1920-1926. 

Measures of the Degree of Shifting of Fixed Base Relatives with Reference 
to Twelfth Month Preceding as Criterion. 
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The major swings of the index of displacement over this seven 
year period coincide fairly closely. with the movements of other 
indexes of price changes. The most severe disturbances, and they 
were very severe, judging from the average value of the index, came 
between November, 1920, and April, 1921. Thereafter there was a 
rapid and unbroken decline in the degree of displacement until 
November, 1921. This last date marks the end of the disturbances 
attendant upon the general liquidation of 1920 and 1921, in so far as 
they are revealed by this index. There were no appreciable changes 
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during 1922, but a slight rise brought a minor peak in March, 1923. 
Thls was followed by a steady and considerable decline until the 
lowest value of the seven year period was reached in February, 
1924. The degree of displacement increased month by month 
thereafter until January, 1925, declined until July, rose again until 
November, 1925, and declined somewhat irregularly throughout 
1926. 

In all· their major swings during this period there is close 
agreement between the indexes of dispersion and of displacement 
whlch relate to changes over twelve-month intervals. Both indexes 
were relatively hlgh prior to the break in prices in May, 1920. 
There 'was a slight decline shortly after the break started, but the 
continuation of the fall in prices brought sharp rises in both indexes. 
Thereafter abnormally hlgh values were recorded until the end of 
the price decline (as recorded by the twelve-month index) in the 
middle of 1921. Both indexes show that the maximum disturbance 
in established relations came during the period of most rapid change 
in the price leve!.> 

As a descriptive device, the index of displacement appears to 
be' a useful supplement to measures of changes in the price level and 
measures of dispersion. It gives a measure of those shifts in rela
tionship whlch are of such immediate concern in the ordinary pro
cesses of buying and selling. As has been indicated, it may be 
applied in various ways in studying price changes. The index of 
displacement computed from fixed base relatives, using a constant 
criterion, measures the degree of shifting in reference to a fixed date 
in the past. The same relatives may be used in measuring shifts 
from year to year, but the matter is complicated somewhat in this 
latter case by the varying degrees of dispersion of fixed base relatives 
at different dates. Annual data may be used in measuring the 
degree of displacement in reference to the immediate past, em
ploying one- and two-year link relatives. Finally, the displacement 
from month to month or over a twelve-month period may be deter
mined from monthly prices, expressed as relatives on a fixed base. 

'A fairly close relation between the index of dispersion ba .... d on tweIv<>-month link 
rela.tives and the index of displacement which measures shifts, over &. twelve-month 
interval, in the ranking of fixed base relatives is to be "WOOled, although the methoda of 
measurement are quite different. A considerable dispersion of twelve-month link 
relatiYe8 would ordinarily involve a ooruriderable shift in the ranking of relatives for the 
two months concerned, when the&: relatives are computed upon a base some time re
moved. 

For the same reason, 80me relationship is to b. expeeted between tho dispersion of 
annual link relatives and the displacement from one year to the next of rela.tives upon a 
fixed base. 
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The month-to-month measures are so greatly affected by irregular 
movements in the prices of individual cominodities that their use
fulness appears to be limited. Indexes of displacement over twelve
month intervals are free from this defect, and provide the most 
satisfactory measures of changes in the internal relations among 
commodity prices. 

VI On the Characteristics of the Population of Prices 

1. THE DESCRIPTION OF POPULATIONS IN TERMS OF GROUP 
CHARACTERISTICS: CRITERIA OF CURVE TYPE 

In describing the behavior of commodity prices in combination 
in the preceding sections of this chapter we have dealt with two 
aspects of frequency distributions of price relatives, the central 
tendency and the dispersion, and have in addition sought to measure 
shifts in the relative positions of price relatives. We come now to 
certain o~her group measures, the explanation of which calls for a 
brief general account of methods of describing the attributes of 
populations. 

We were concerned, in the first chapter, with the measurement 
of certain characteristics of individual prices. Our interest now is 
in the characteristics of popv1ations of prices. . The difference in 
viewpoint is a fairly obvious one, yet one which must be stressed. 
The entity to be described is no longer an individual but a group, 
and the group has attributes of an order quite different from those 
of individuals. Measures of group characteristics are of two classes, 
those which define the type of population to which the group 
belongs, and those which describe attributes which are unrelated to 
type. In the second class are two measures which have been pre
viously dealt with, measures of central tendency and dispersion. 
These describe important characteristics of frequency distributions, 
but characteristics in respect to which populations may differ 
materially while still being of the same common type. Thus a 
group of men might differ materially from a group of women in 
mean height and in the degree of variation from the mean, yet 
the populations of which the two groups were samples might both 
be of the normal (i. e. Gaussian) type in respect to height. 

Differences in population type possess a degree of significance 
not yet fully determined, but certain matters connected with this 
subject are of immediate interest to the student of prices. In de
fining such types, when the populations are represented by frequency 
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distributions, an obvious starting point is furnished by the normal 
distribution. The forces which produce this type of distribution 
are in some degree understood, and its basic attributes have been 
described. But this is by no means the only form which frequency 
statistics take. A number of variant types have been defined, by 
the use of different methods. In the present study we shall make 
use of the methods developed by Karl Pearson, and shall employ the 
criteria of curve type which he designates P. and P •. ' These 
criteria indicate whether a given distribution is of the normal type 
or of some one of the chief variant types in the Pearsonian family. 
In defining the distribution type, the criteria yield useful informa
tion concerning the population from which the group is drawn. 

These criteria furnish the units in which Figures 42, 43, 47 and 
4& are scaled, and they may be most readily interpreted in connec
tion with these charts. The values of P. and P., * in a specific CBl!e, 

locate a single point, and it is the position of this point which is of 
importance in studying the characteristics of a given population. 
If a distribution is of the normal type the values of the criteria P. 
and P. are 0 and 3, respectively. A single point on the chart, 
marked G (Gaussian), represents the normal type. Any deviation 
from these values indicates some degree of departure from the 
normal distribution.' There is, it is obvious, an infinite number of 
points representing non-Gaussian distributions. In the first place, 
therefore, the chart affords a proper perspective in viewing the 
relation between the normal type of distribution and other types. 

If a given distribution is not symmetrical the value of P. will 
be other than zero, the sign indicating whether the skewness is 
positive or negative. If a given distribution is more peaked than a 
normal distribution witli the same standard deviation the value of 
P. will be greater than 3, while if the distribution is less peaked than 
the normal P, will be less than 3. There are thus two main lines oi 
departure from the normal type, departures in the matter of skew
ness and in the matter of peakedness (kurtosis). A given distribution 

• 
Ifjl and fl. are derived from the second, third and fourth moments about the mean. 

The formulaa are ~ven above, on p. 229. 
-These two cnteria are positi~ by construction, but in the several charts shown in 

this section fl, ha.s been given the mgn of the skewn.... In preparing th ... charts the 
familiar model has been modified to facilitate the following of chronological changes in 
the form of priee distributions. A left half, which is symmetrical with the right half as 
desil\!'ed by Pe&l'8On and Rhind, h"" been added. The axis repreeenting symmetrical 
diotnbutioDB thus stands .t the center of the chart instead of .t the left, as in Rhind's 

di~X"departure within certain limits may, of COUnle, be due to etTOl8 of sampling. 
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may depart from the normal type in either of these respects, or in 
both. 

A more realistic impression of the significance of changes in 
these criteria may be gained by an inspection of the various charts 
in the present volume which portray frequency distributions 
secured in practice. Distributions of the normal type and a variety 
of divergent forms may be found among those pictured in Figure 21 
and in the charts in Chapter IV. A general survey of these graphs 
will afford concrete evidence of the differences between populations 
in respect to those group characteristics which are our present 
concern. 

§ Types of Frequency Distributions 

The various distribution types defined by the criteria fj, and fj. have 
been classified under several beads.'. Symmetrical distributions, re
presented by points on the central axis of the chart, are of three general 
types. These include a symmetrical, flat-topped curve (fj, = 0, fj. < 3), 
marked as Type II', a symmetrical curve more peaked than the normal 
(fj, = 0, (J.> 3), marked as Type VII, and the normal or Gaussian curve 
(fj, = 0, fj. = 3), represented by the point G on the chart. There may 
be, of course, an infinite number of such symmetrical distributions. 

The classification of skew curves is somewhat more elaborate. The 
three main classes, I, IV, and VI, shade off into each other, the points 
and lines of transition representing distinct types. The two most im
portant of these transition forms are those of Type III and Type V. 
The first of these is represented by points on the line marking the bound
ary between curves of Type I and Type VI. Type V is a transition form 
between Types VI and IV. In addition to these transition types the 
three important sub-divisions of Type I should be recognized. These 
are II, JI, or J-shaped curves, and UI or U-shaped curves. (For high 
values of fj, and fj. the field of the J-curves includes curves of Type III 
and Vr.) 

Although the area representing Types I, IV and VI covers all the 
space within which possible values of fj, and fj. will fall, Pearson's system 
of frequency curves may be applied only within part of this field. The 
limit of the area within which Pearson's curves may be fitted is marked 
by the line 8fj. - 15fj, - 36. Areas marked IV and VI (as well as the 
lines for curves of Types V and VII) extend below this critical line, but 
distributions represented by points below this line are classed as hetero-

lFor a. detailed description of these types Pea.rson's original memoirs should be con
sulted. The latest and most elaborate classification appears in "Mathematical Contri
butions to the Theory of Evolution. Second Supplement to a Memoir on Skew Varia.
tion' .. Phil. Tra .... Royal Society oj LondIm, Vol. 216A (1915-16).' This classification 
includes a number of transition frequency types not mentioned in the present brief dis
cussion of these curves. 

'Values of lit 1 ... than 1.8 (p, being zero) define a symmetrical U-shaped curve, 
clsosed as a subdivision of Type II. 
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typic. Heterotypic distributions cannot be described by any ot Pearson's 
curve types, as derived by integration from his fundamental differential 
equation in its original form.' The reason for the existence of this 
heterotypic area is found in the high probable errors of the higher moments 
of frequency distributions. For distributions represented by points in 
the heterotypic area the eighth moment is infinitely large. (This is true, 
it should be noted, of the ideal distribution of which the actual distribu
tion is assumed to be a sample. The eighth moment of the actual dis
tribution would, of course, be finite.) The eighth moment enters into 
the probable error of the fourth moment and the probable error of {l., 
hence an infinite eighth moment would render the probable errors of 
these quantities infinitely large. Thus if a sample distribution is repre
sented by a point in the heterotypic area,' we have no surety that if a 
second sample were taken from the same population approximately the 
same value of fl. would be secured. A second sample might yield a dis
tribution widely different in all its essential characteristics. 

The characteristics of the chief curve types may be noted. Type I 
is a skew curve of limited range in both directions; Type VI is a 
skew curve of limited range in one direction and of unlimited range in 
the other; Type IV is a skew curve of unlimited range in both direc
tions. Types III and V have the characteristics of Type VI in respect to 
skewness and range. Of the symmetrical types, the normal curve and 
curves of Type VII are characterized by unlimited range in both direc
tion.., while Type II is of limited range in both directions. 

The different subdivisions of Type I are of interest in the present 
study, because a number of price distributions exemplify each of these 
sub-types. Curves of Type I, are unimodal curves of the common pat
tern. J-curves have no true mode, distinct from the asymptote. For 
such distributions the measure of skewness (which is the ratio to the 
standard deviation of the distance from mean to mode) loses its cus
tomary meaning, and is not comparable to measures of skewness relating 
to modal curves. For curves of the U-type the value corresponding to 
the mode is the anti-mode, and the skewness is the ratio to the standard 
deviation of the distance between mean and anti-mode. 

Reference to Figure 42 may make this argument clearer. There 
have been plotted on this chart points representing a variety of 
distribution types.' This diagram will illustra~ the subject at 

lThis equation is 
1 dy x- a 
-= 
y dx eo+c,x+c,x' 

Pearson has suggested modifications of this basic equation from which might be 
dtrived equations appropriate to heterotypic distributions. He statec; that the theory 
of curves of this type has not been Jlublished because of his failure to find any definitely 
homogeneous data by which it could be effectively illustrated. (See Phil. Tran •. Roy<il 
Society of Ltmdon, Vol. 216A, p. 430.) 

IThe distributions are listed below in three main classes. In recording the criteria 
of curve type III haa heen given the sign of the skewness. 

(Footnote continued on next page.) 
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present under discussion and will serve, also, as a basis for com
parison when the distributions of measures relating to commodity 
prices are discussed. 

POPULATION TYPES 

Authority Reference Distribution of (I, (I. 

DistribNlions of amlr'eJPOmdTkal tWIG 
Duter-Pearson Phi'- TraM. Royal Soe •• Heights of recruits -.0058 3.02" 

Vol.l86-A U.s. Army 

Davenport. C. B. Pearaon's Tablu JOT Statis- Percentage of black in akin 
tUiaffS and BioJrulricioftS color of white and negro 

cro .... ,6783 3.7342 
Fawcett, C. D •• BiomdTiluJ, Vol. I Naqada skulls 

Length. male -,0046 2,6560 
female .0139 3.10S4-

Breadth. male .0824- 3.3642 '.maIe .0002 2.598' 
Cephalic index 

mal. ,0185 2.5114 
female .0260 2.9322 

MacDonell, W. R. Biomdrika, Vol. 1 Head breadth of criminals -.0104 3.0326 
Heigbt of criminals -.0026 3.1751 

Pearl. R. Biontdrllul, Vol. IV. Brain weights 
Swede. male .0287 2.'1964-

''''''''. .0508 3.1031 
Hessian,male .1l12 3.3682 

female .0092 2.8372 
Bohemian. male .1623 3.1396 

female .0130 2.8671 
Bavarian. male. .0528 3.3026 

female .0124 3.5408 
Bavarian, young female .2462 '.0820 

Porter-Peanon Phil. TraM, Ro~al Sot:. Heighta of St. Louis 8Choo1 
Vol.186-A children aged ~ -.0124 3.2350 

Ranke--Pear.on Phil. TroNS. Royal Soc. Cephalic Indez of Bavarian 
Vol. 186-A ,kulls .0079 3.6496 

1Jistribu4ions qf vWJl slolu,lQ 
Elderton, W. P. Freqllnrey CItrl'U Gnd Cor- 2162 Femalt!! classified ao-

,dtUio" cording to age at death .4950 3.9961 
Marriage rates of Ipinstem. 
cla.ssified. by age 1.5572 4.7813 
Endowment insurance re-
serves, grouped according 
to ages of insured .0000 2.9210 

Pearl, R. MMliaJI B~ GNd Infant mortality rates 
StGtis'ju Citielover 

25,000 1915 ,2723 3.145" 
1916 -.0007 3.2440 
1917 .4033 4.1274 
1918 .3168 3.2706 

Cities under 
25,000 1915 .18M 3.4194 

1916 .2760 3.7246 
191'1 1.0243 •. 6218 
1918 1.8302 6.2116 

Rural coun-
ties, total 

1915 .8579 5.1995 
1916 .3789 3.3623 
1917 .7939 5.3916 
1918 .'1391 •. 2810 

Runl 
counties. 
white 1917 .4937 5.8"2 

1918 
Rural coUo-

..... 3,9986 

tit!!,colorm 1918 2.2913 '1.2386 

(Footnote concluded on next page.) 
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FIGURE 42 
POPULATION TYPES. 

Diagram Showing the Location of Points Representing Various Type. 
of Distributions. 

Scal .. at ~, 
+1.0 •• 2D 
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H.t.mypu: AnA 

10 10 

o Distributions of anthropom.tric stAtistic. 
D Distributions of vit41 sto.1:istics 
6 MiscelianMUS distribvtians 

PopuunON TYPES (Cont.) 

Authority ReI....,,,, Distribution of ~l flo 
MisedltJ1I4OIU disl.rilndimu 

FiBber. R. A. $l4tulical Mdhods Jor Yearly rainfall at 
&se4l'Us Workn.r Rotha ....... .2430 2.710 

M.yoard BiomIIriII4, Vol. ]11 Number of banda on cap.. 
sules of Shirley poppies .0196 3.308 

Mm.,I'. C. Statistical MdIwth Telephone lIub8tt:iben 
classified by calla peryear .0153 3.2007 

London-N. Y. exchange .. , .. .0732 2.3692 

PeuI.. R. BimMlriluJ. Vol. V Length of CllilmrunuJs 
lIGr4mcei .. ,. 

Series A .0000 2.5657 
Seriea B ,0311 3.1950 

Breadth of ClliloMmuu 
IIarameeiu .. 

Seri .. A .0011 3.1332 
Seri .. B .1852 3.8831 

Surface. Fnnk M. BUmulriktJ, Vol. III SiR 0( litten Poland 
China sow. .0284 3.3622 
Size of litun Duroc Jersey 
~-

.0167 3.3422 

Vema-Peanoll Phil. TrotlS. Ro,al Sot:. 
Vol.l86-A 

Barometric heiahta .'440 3.1139 

WeidoD-Pea.non PAil. TrGu. RD:YGl &e. Right an~lateraJ IJW"Kin 
3.1128 Vol. 1M-A of ema1e Naplee craba .0267 
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normal distribution. Yet there are pronounced departures from 
this Gaussian point, departures which, in the present case, are 
mostly in the direction of positive skewness. The points represent
ing anthropometric distributions are, as a group, concentrated most 
closely about the Gaussian point. Distributions of infant mortality 
rates shows the widest departures from that point. 

It is to be noted that, while there is some variation between the 
results secured from different sample,'! relating to a given charac
teristic (such as brain weights), the range of variation is small for 
most of the groups here represented. There is one rather con
spicuous exception to this rule. The criteria of curve type vary 
materially for different samples of infant mortality rates. Reference 
to the footnote describing the distributions will show that there 
were marked differences between the populations from which the 
various infant mortality samples are drawn, a fact which undoubted
iy accounts for a large part of the variation observed. 

The criteria {J, and {J, sum up all the main characteristics of a 
frequency distribution, other than those defined by the measures 
of central tendency and dispersion. Specifically, information as to 
the following features of a distribution is given by these criteria: 

a. The direction and degree of skewness. Any departure 
from symmetry is shown by a movement of the Beta point' 
away from the central axis at which the value of {J, is zero. 
If the skewness is positive the point will lie to the right of 
the axis of symmetry, if negative, to the left of that axis, as 
it appears in these charts. 

b. The shape of the distribution in respect to kurtOsis. If 
the concentration at the central value is greater than would 
be found in a normal distribution having the same standard 
deviation as the distribution in question (i. e. if the distribu
tion is more peaked than the normal) the point will lie below a 
horizontal line passing through the axis of symmetry at the 
point p, = 3. If the distribution is less peaked than the nor
mal the point relating to it will lie above this line. 

r. The "ideal" frequency type to which the distribution corres
ponds. The most important of these types have been dis
cussed above. 

'The term Beta point has been used for convenience in referring to any point 
the coordinates of which are defined by values of fll and fh. 
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There is a further type of information which these criteria may 
yield, though the present state of our knowledge on the subject to 
be discussed will hardly justify broad generalizations or unqualified 
conclusions. This information relates to the inherent stability of 
given distributions, and of the populations from which they are 
drawn. 

Reference was made in an earlier section to the problem of price 
stability. External stability, or stability of the price level, was 
distinguished from internal stability. The latter term was used to 
describe stability of established relationships between individual 
prices and groups of prices. We are now dealing with a third (not 
unrelated) type of stability, the inherent stability of frequency 
distributions of price relatives. 

What meaning can we attach to the term "stable frequency 
distribution"? lilly frequency distribution represents the resultant 
of a number of separate forces. In the absence of correlation be
tween the agencies at work, and assuming that there are so many 
forces in operation that no one force exerts a preponderant influence 
upon the data classified, something approaching stable equilibrium 
will .be secured in the frequency distribution. In the perfect ex
ample, when positive and negatiye deviations are equally likely to 
occur, and when the distribution follows that curiously universal 
pattern first traced by Laplace and Gauss, a condition of true 
stability has been attained. The forces tending to produce values 
above the mean are precisely balanced by forces pulling in the 
other direction. So fine is the balancing of diverse forces that, 
knowing the normal law of error to be in operation, it is possible to 
foretell, within limits capable of precise evalution, the exact pro
portion of observations which will depart by given amounts from 
the mean value. Under these conditions, says Pearson," .. there is 
production and destruction impartially around the mean." 

A stable frequency distribution may be thought of, then, as one 
which embodies the balanced condition reflected in most perfect 
form in the normal curve. There is variation, but the forces of 
disruption are held in check by cohesive agencies. The popUlation 
from which the distribution in question is drawn is not subject to 
"sport" types departing from the norm by amounts which are ex
cessive, in terms of the standard deviation of that population. 
Sporadic variation plays, in perfect balance, within assignable 
limits. StalYility of type is generated by the balance of forces re
sponsible for individual variation. In this sense, then, stability is a. 
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group characteristic. Frequency distributions constructed from 
measurements of those biological characteristics which are most 
stable (e. g., stature, skull dimensions, brain weight) are of this 
normal type, or approximate it closely. Unstable organisms may 
be expected to yield distributions departing materially from the 
normal type, these departures representing .break-downs, "sports," 
and erratic individual variations. 

If a distribution of the normal type represents a condition of 
stable equilibrium, it may be assumed that departures from 
that type indicate the presence of some unstable element or 
elements. Yet all departures are not of equal significance. The 
Gaussian distribution is secured, Pearson has pointed out, when 
each contributory cause group is independent and when (if the 
number of groups be not very large) each cause group is of equal 
valency and contributes with equal frequency results in excess and 
defect of its mean contribution. The conditions which yield a Type 
III distribution are closest to those which give rise to the Gaussian 
type. The contributory cause groups are of equal valency and are 
independent, as for the Gaussian type, but Type III differs from the 
Gaussian in that each cause group does not necessarily contribute 
with equal frequency results in excess and defect of its mean con
tribution. Type III corresponds to the skew binomial.' In em
ploying the fundamental differential equation used in deriving the 
other curve types in Pearson's system it is not necessary to assume 
the independence or equal valency of the cause groups, nor the 
equality of contributions above and below the mean. 

In studying the characteristics of frequency distributions of 
price relatives it Wil.l be of interest to observe the degree of departure 
of given distributions from the normal type and from Type III, 
considering these to be representative of more stable populations 
than the other frequency types in the Pearsonian system.' 

lSee Pearson, Tables for Statisticians and Bimnetricians, p. lxi, and Pear30D, "Skew 
Variation in Homogeneous Material," F kil. Trans. oj the Royal Socidy. Vol. 186 A, 
JlP.356--36O,381. See also, Kelley, Truman L., Statistical Method, p. 148, for a oomment 
on the point in question. 

'This subject of the J't'iation between curve type and stability of populations has 
been discussed in a very illuminating fashion by Truman L. Kelley (Statistical Method, 
pp. 138-150). In the course of this discussion Kelley emphasizes certain distinctive 
characteristics of the distribution types which have been mentioned above as being 
most stahle. Type III distributiOIl9, he shows, are the only ones which do not possess 
certain infiniteyositive moments (i. e. moments which become infinite for a fitted curve). 
Just 88 these Type III distributions are unique, in that all their positive moments are 
finite 80 distributions of Type V are unique, in possessing finite negative moments. 
The ~es representing Type -m and Type V distributions meet, it may be observed, at 
the Gaussian point (see Figure 42). From which facta Kelley draws the conclusion: 
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Statements in the preceding paragraphs suggest some of the 
causes of instability of type, as that phrase is used in the present 
discussion. Unstable elements may be present when essentially 
homogeneous data are subject to the interaction of factors too 
limited in number or of such marked inequality that certain forces 
exert a preponderant influence. Again, correlation between the 
factors. affecting the quantities measured tends to destroy the 
balance characteristic of stability. Probably the most important 
of the conditions which give rise to departures from Type III, as 
well as from the normal type, is this factor of dependence of the con
tributory causes or, in Kelley's phrase, of "uncompensated cor
relation between cause groups." 

In addition to that type of instability which is evidenced by 
"skew variation in homogeneous material" we may have the insta
bility which is found when the data classified consist of a mixture 
of heterogeneous materials. In this caSe the groups which are 
mixed may be subject, in their variation, to essentially different 
forces, a fact which would ordinarily give rise to distribution 
types departinl! materially from the normal.' In the study and com
parison of price groups at a later point in the present investigation 
(to be discussed in a later volume) we shall return to the subject 
of heterogeneity of populations, and shall discuss methods of testing 
for heterogeneity. 

As distributions depart from the normal type there is always 
some loss in both the significance and the reliability of the statistical 
measures descriptive of the populations represented. They lose in 
significance because there is not the clear central tendency and the 
uniform deviation from the central tendency which may be most 
accurately described. They lose in reliability because of an increase 
in the sampling errors to which all statistical measures are subject. 
As the degree of departure from the stable Gaussian type and 
Type III increases, the tendency toward a breakdown of the dis
tribution type increases. The statistical evidence of this tendency 
I'll . ..... finite positive moments are of most importance III is the most stable of all 
the types..i~~wever, should finite negative moments be of greater importance than 
positive, lype V would be the most stable; and if the ""","",,"on of both finite positive 
and negative moments is material then the normal distribution is the most stable curve 
within all Ille types." (p. 143). 

lThis is not necessarily true, for a heterogeneous distribution might take the Gaus
sian form. In an early article in Biomdrika ("Das Fehlergeseta und seine Verallge
meinerungen durch Fechner und Pearson" A Rejoinder. Biometrika, Vol. IV) Pearson 
effectively demonstrated that correspondence of a distribution to the Gaussian type is 
not neceosarily evidence of homogeneity, and that departure from the normal type is 
not evidence of hetp.rogeneity. 
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is found in the magnitude of the sampling errors, which may become 
so large that there can be no confidence that a second sample from 
a given population will yield a distribution of the same type as the 
first sample. 

§Criteria of Instability 

Somewhat more specific information concerning instability of type 
is afforded by two of the criteria Pearson has employed in defining his 
basic frequency types. These are the measures represented by the symbols 
I. and r. The criterion I. is derived from the following relationship:' 

I. = 2fl. - 3fl. - 6 
The type of information given by •• may be made clear by reference to 
Figure 42. On this chart a line appears, representing the locus of the 
points for which., = O. This is identical with the line representing Type 
III distributions. If •• is positive, in a given case, the Beta point falls 
below this line, in the regions of Type IV, V and VI. If., is negative 
the Beta point falls above this line, in the Type I area. The value of 
I. indicates the degree of departure of the given point from the line and, 
correspondingly, the degree of departure of the given distribution from 
Type III. 

Some of the characteristics of Type III distributions have been noted 
above, with particular reference to the problem of stability of type. On 
the assumption that finite positive moments are of greatest importance 
in the material with which we are at present dealing, the criterion " 
may serve as a measure of stability. A value of zero means perfect 
stability, in that all positive moments are finite. As the value of " 
departs from zero the moments, beginnin~ with t!!e highest, become 
infinite. The greater the value of '" on this assumption, the lese stable 
is the distribution. 

In ~eriving the other criterion ·which concerns us here we set 
6 (fl. - fl. - 1) 

r= 
2 fl. - 3fl. - 6 

Since the denominator of the right hand member of this equation is 
equal to I. it is clear that r and I. are related. When I. is equal to ?oero, 
.as it is for the normal curve and for distributions of Type III, r will be 
equal to infinity. It descends from infinity, with positive values, below 
the Type III line, and descends, with negative values, above that line. 
The numerator of the above fraction is necessarily positive, hence r will 
agree in sign with I.. But r yields certain additional information which 
I. does not. On a preceding page reference has been made to the high 
probable errors of the higher moments of frequency distributions. It 
has been pointed out that for distributions represented by points in the 
heterotypic area the eighth and all higher mome!,ts (of the ideal distribu-

lIn this and similar equations which follow III is taken as positive. This measure is
positive by construction, but in preparing the graphs /I. has been arbitrarily given the 
sign of the skewn.... . 
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tions represented by the sample) are infinitely large. The criterion r in
dicates the order of the moments which, in a given case, would be infinite. 
If r is equal to any value, m, then the moment of the order m + 1 would 
be infinite. Thus if r is equal to 7, the eighth and all higher moments are 
infinitely large for the ideal distribution of which the actual distribution 
is a sample. Under the conditions last named the value of fl. as deter
mined from the sample has an infinite probable error. We may, therefore, 
determine from the value of r in a given case whether a distribution is 
heterotypic. This will be true when r, being positive, is equal to or less 
than 7. Ifrisequalto 3, the fourth and all higher moments are infinitely 
large and the value of fl. for the ideal curve becomes infinite. If r has a 
value between 0 and 1 the second moment and the standard deviation 
become infinite. • 

Since r indicates the order of the moments which break down for 
specific distributions (i. e. become infinite for the corresponding ideal di ... 
tributions) it may appropriately be employed as a measure of stability 
of type, as that term is here used. The greater the value of T the higher 
is the order of the moments which become infinite and the more stable 
are the distributions represented. As T approaches infinity the cor
responding distributions approach the normal type, or Type III. These 
two types appear, as has been pointed out, when the causal factors are 
independent and when the cause groups are of equal valency. The 
low.er the absolute value of r, whether the sign be positive or negative, the 
less stable is the distribution.' 

One of the most important aspects of this problem of instability 
of distributions relates to the heterotypic area which is Ehown in 
Figure 42, and to which reference has been made above. No pre
cise meaning has been given to the term heterotypic. It is clear 
that if a distribution falls in this area the probable errors of the 
criteria of curve type are so great that there can be no confidence 
that other samples from the same population would yield results 
within reasonable limits of those secured from the first sample. 
But of what sort of distribution is this true? It has been suggested 
that a tendency toward bi-modality may account for the location of 
a distribution in this area, but the results of the present study sup
port Truman Kelley'S assertion that this is not necessarily true. It 
is Kelley's contention that the location of a distribution in the 
heterotypic area indicates the presence of essentially unstable 
elements, elements conducing to a breakdown of type. The high 
probable errors of the moments indicate not only the unreliability 

tTbe uses of , are discussed in the various referencee to Pearson which have been 
given above. Extensive usc of thi9 criterion has been made by R. A. Fisher in his me
moir '·On the Mathematical Foundations of Theoretical Statistics" (PMl. Tram. of 1M 
R.,al So<i<ly. Vol. 222-A. 1921-22. pp.309-368). In defining the freX'.:'l types of 
the Pearsonian system Fisher ~mployes a dia.gramatic method which is primarily 
upon '. and which diff .... materially from the method repreeented by Figure 42. 
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of sampling, but a tendency toward erratic and disruptive move
ments on the part of individual members of the population. With 
reference to animal organisms, we might say that it indicates the pos
sibility of thoroughly abnormal "sports" which would break com
pletely away from the prevailing type. It suggests that the pull 
toward the center of gravity of the distribution may be so relaxed 
that individual members of the population might break loose, as 
planets might escape from a parent sun. This is, however, a field in 
which the present state of our knowledge does not justify any final 
conclusions. It is certain that for distributions which fall in this 
region the ordinary measures used in describing frequency distribu
tions and in generalizing from them lose materially in reliability 
and utility. And there are some reasons for thinking that this 
failure of the orthodox type is due to elements of instability in the 
populations from which given samples are drawn.' 

2. CHARACTERISTICS OF FREQUENCY DISmmUTIONS OF PRICE 

RELATIVES 

With the above considerations before us we may proceed to a 
discussion of the attributes of the population of prices. For the 
present we are concerned with just one characteristic of commodity 
prices-degree of change between specific dates, as measured by 
link and fixed base relatives-and conclusions concerning the popu
lation of prices are to be interpreted with this in mind. 

In Tables XIX to XXVII, in the Appendix, are given the cri
teria of curve type and related measures descriptive of various dis
tributions of price relatives for the years from 1891 to 1926. In 
order that chronological changes in the character of certain of these 
distributions may be followed, the criteria fit and fl. for two sets of 
distributions (unweighted fixed base relatives in natural form and 

'R. A. Fisher has explained the failure of the orthodox types within the heterotypic 
area 88 due to the inadequacy of the method of moments in estimating the parameters 
of populations from &alDl,>les which are heterotypic (see Fisher, "On the Mathematical 
Foundations of Theoretical Statisties," p. 346). Pearson's system resta upon the 
method of moments. MoreoV:ilD~er contendsJ the inadequacy of the method of 
moments is not confined to d . with heterotypic distributions; this method falls 
far ehort of a perfect standard of efficiency in estimating the form of distributions of 
other types, notably J-<!haped diBtributioDS. The efficiency of the method of moments 
is hiJ>:h, .. yo Fisher, only in the neighborhood of the GaU8Sian point. 

It is probably not necessary to set in opposition these two explanations of the 
failure of the Pearsonian frequenc~ types 88 means of estimating the form of ideal curves 
corresponding to certain distributioDS. It may be granted that the method of moments 
1 .... in efficiency &8 it is applied to distributions departing materially from the normal 
type. Yet the departure of a given distribution from that type mar still be taken to 
mean that the population from which this ssmple W88 drawn 18 subject to the play of 
unbalanced forces and contains unstable eIementa 
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weighted logarithms of link relatives) have been plotted in Figures 
43 and 48. 

The first point to be noted in an examination of these dia
grams is the fact of extreme year-to-year changes in distribution 
type. The population with which we are dealing is one which 
changes its fundamental characteristics from year to year. No 
such extreme differences are to be found between the results se
cured from different samples of brain weights, infant mortality 
rates, or skull dimensions, measures for which were presented 
above. It may be, however, that we are not justified in thinking 
of these results for different years as samples from a single 
population. Link relatives measuring the changes in individual 
commodity prices between 1915 and 1916 refle.ct the play of a set of 
forces quite different from those which influenced the link relatives 
for 1921, on the 1920 base. If we are to think of price relatives as 
constituting a population, we should perhaps view the relatives for 
each year as a population by themselves. Whether the specific 
changes from one year to the next possess economic significance is 
discussed below. 

The descriptive measures given in the Appendix tables permit 
detailed study of the populations secured by combining price rela
tives in different forms. Various distributions may be compared in 
regard to stability of type, degree of skewness and dispersion, close
ness of correspondence to the normal or any other ideal frequency 
type, and in other respects. In such a study a three-fold comparison 
is possible. 

Distributions of the logarithms of price relatives may be com
pared with distributions of price relatives in natural form. 

Distributions of weighted price relatives may be compared 
with distributions of unweighted relatives. 

Distributions of fixed base relatives may be compared with 
distributions of link relatives. 

In each case, of course, the comparison involves distributions 
differing in one characteristic only. Thus in comparing logarith
mic and natural distributions the measures relating to unweighted 
logarithms of link relatives for 1920 would be compared with similar 
measures relating to unweighted link relatives in natural form for 
1920. Measures of dispersion, and all other measures, were put on 
comparable bases before the comparison was made.' 

lIn the case of measures of dispersion this was done by expressi~ .6745cr, in natural 
numbers as a percentage of the mean. This value was compared WIth the index of dis
persion derived from logarithme. (The derivation of this index is explained on p. 257.) 
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§Comparisons of Distributions of Price Relatives 
Arithmetic and Logarithmic Distributions 

The first of these comparisons is permitted by the figures in the 
table below. . 

1. 

2. 
3. 
4. 

5. 
6. 

7. 
8. 

TABLE 111 

CoMPARISON OJ' DumuBUTIONS OJ' LoGARITBMB 0" PBICJ!l RELATIVES AND 
DlSTRIBUTlONB 01' PRICK RELATIVES IN NATURAL FoBII. 

(Based upon prices during the period 1913-1926) 

Characteristic 

Mean value 

Dispersion 
Skewness 
Sign of skewness 

Kurtoois 
Location in reepect to hetero-
typic division 

Stability (measured by .. ) 
Curve type' 

No. of ~airs of <Ii&-
tri utions 
oompared 

136 
SO 
SO 

50 

50 

SO 
SO 

Result 

Logarithmic (D;eOmetric) mean 
necessarily snuiller in all cases. 
Log dispersion smaller 70 tim ... 
Log skewness smaller 37 times. 
Log skewness negative 26 times. 
Natural skewnesa negative 6 times. 
Log closer to normal 36 times. 
Number of iog distributions hetero
~ypic: 30 
Number of natural distributions 
heterotypic: 21 
Log more stobie 34 times. 
Logarithmic distributions: 

Type! J 
Type IV 43 
T:v1le VI 4 

Na.turar distributions: 
Type I 8 
Type IV 28 
Type VI 14 

lA number of the distributions classifie1::l in this table might have been placed amona: the transition 
types. if account were taken of the sampling errors to which the aiteria III and /Jt are subject.. In view of 
the magnitude of theae sampling erronl (or points near the heterotypic limit and within the heterotypic 
area. it baa been ooDsidered more significant to group the distributions into the three maiD classes, and 
their sub-claaees. which are defined by areas. not by points or lines. 

Of the 8 natural distributions of Type I, 5 were of the sub-type lJi of the 14 of Type VI, 8 were of the 
lub-type VlJ. 

Of the J loaarilhmic: dLstributioDS of Type I. 1 was of the 6ub-type lJi of the 4 of Type VI, 1 was of 
the 8ub-type VIJ. 

(See p. 314 for. brief deecription of tbese CUI"ft t.ypea.) 
Only so pain of distributions are directly comparable in the matter of curve type. We have data. 

however. rdatina to 96 logarithmic distributiona (of which approximately t~thirds were based upon 
link rdatives) and 94 diatributions of relatives in natural form (of which approximately two-thirds were 
constructed from fiD.'d baR relatives). The comparison is not as trustworthy as that given in the table, 
but it ~ significance. since no etII!Ieotial difference was found between fiRd base and link relativea 
in thw reaard, The cla-.ifications foUow: 

Curve type 

I 
IV 
VI 

Number of loguithmic d[strlbutiona 
of giveo type 

8 
as • 
96 

Number of natural distributions 
of given type 

II ., 
21 

•• 
One of the lolPU'ithmic diltributioos of Type I and ODe of the loprithmic distributions of Type VI 

bdoued to sub-groups of tbe IJ and VlJ types. respectively. 
f'ive of the natural dwtributions of Type I were of sub-type 11. and 11 of the natural diatribuUoDlOf 

Type VI 'Ir'Ift of aub-type VlI. 
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The logarithmic and arithmetic measures of dispersion were com
mented upon in an earlier section. It was there pointed out that there 
is no evidence of a consistent tendency for one to exceed or fall below the 
other. When prices are seriously disturbed, however, as they were during 
the war and immediate post-war years, the arithmetic standard deviation 
is subject to extreme fluctuations. During the years 1915 to 1918 this 
was particularly true of unweighted distributions of price relatives on a 
fixed base. Though the logarithmic measures of dispersion were in many 
cases greater than the corresponding natura.! measures, they never exceeded 
the arithmetic measures by any considerable margin. During years when 
price disturbances are less extreme there appears no tendency for the 
logarithmic dispersion index to exceed or fall below the corresponding 
arithmetic measure. 

The logarithmic distributions tend, on the whole, to be more sym
metrica.! than the arithmetic. Out of the 50 comparisons which were 
possible, the measures of skewness of the logarithmic distributions were 
smaller in 37 cases than the measures relating to corresponding arith
metic distributions. This is due, of course, to the fact that the range of 
positive deviations is much less in the logarithmic than in the natura.! 
distributions. Price relatives in natura.! form are subject to extreme 
positive deviations, since the upper limit of such a relative is infinity, 
while the lower limit Is zero. For the same reason we find that the 
logarithmic distributions were negatively skewed 26 times out of 50 
cases, while natura.! distributions were negatively skewed in ouly 6 out 
of 50 cases. 

The logarithmic distributions tend, a.iso, to be less peaked than the 
arithmetic. The genera.! tendency of all distributions of price relatives 
is to be more peaked than the norma.!, but this tendency is more pro
nounced in the arithmetic type. 

On a priori grounds (reasoning from the known characteristics of 
price relatives in logarithmic and natura.! form in the matter of range) 
one might expect Type IV, the skew, peaked curve with theoretically un
limited range in both directions, to predominate among logarithmic dis
tributions, and Type VI, which is skewed and peaked and which has a 
theoretically un1imited range in only one direction, to predominate among 
arithmetic distributions. In fact, both logarithmic and arithmetic distribu
tions are preponderantly of Type IV, but the proportion of distributions 
of this type is much greater among the logarithmic than among the 
arithmetic distributions. Among the arithmetic distributions Type VI 
ranks next in importance to Type IV. Type I has 3 representatives 
among the logarithmic distributions and 8 among the natura.!. (The 
count is based upon the distributions for the years 1914-1926.) 

Severa.! measures which serve as indexes of the inherent stability of 
distribution types have been discussed above. Judged with reference to 
distance from the Type III line, which represents, presumably, the 
most stable skew type, logarithmic distributions of price relatives 
appear to be more stable than natura.! distributions. In 34 out of 50 
cases distributions based on logarithms deviate from this type by smaller 
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amounts than the corresponding natural distnbutions. (The criterion 
here employed is .,.) 

Another comparison may be made, employing the criterion T, which 
indicates the "break-down" point of differem. distributions. That is, it 
indicates the order of moments which become infinite. The results of 
the comparison, which is restricted to positive values of r, are summarized 
in the following table. The distributions here compared relate to the 
period 1914-1926. 

Range of positive va1ues 
of r 

7.00, or below 
6.00, or below 
5.00, or below 
4-.00, or below 

Number of distributions for which the values 
of r fall within the stated limits' 

Logarithmic 
30 out of SO cases 
17 out of SO cases 
Il out of SO cases 
lout of SO cases 

Natural 
21 out of SO cases 
15 out of SO cases 
10 out of SO cases 

4 out of SO cases 

iThe various sub-totals in this table are cumulative, hence the sum of the items in 
each column is not necessarily equal to the total number of distributions (SO) studied in 
each case. Thus, for example, the 17 logarithmic distributions for which the value of 
r was 6, or below, are included in the 30 distributions for which the value of r was 7, 
or below. Tbe 20 logarithmic distributions and the 29 natural distributions for which 
the value of r exceeded 7 are not, of course, listed. in the above table. 

If T has a value of 7 or less, it will be recalled, the eighth moment of 
the ideal distribution corresponding to the sample is infinite, and the 
probable error of fl. is infinite. This marks the limit of the heterotypic 
area. If T has a value of 6, or less, even greaterinstability is indicated, 
for this means that the seventh and all hig/ler moments are infinite. 

Judging from all the entries but the last in the above table, logarith
mic .distributions appear to be less stable than natura.! distributions. 
Thirty of the 50 logarithmic distributions are heterotypic, while only 21 
of the corresponding 50 natural distributions fall in this region. The last 
entry in the table shows that 4 of the natura.! distributions and 1 loga
rithmic distribution are characterized by infinite fifth moments .. 

The better showing of the natura.! distributions in this comparison 
is not due to any tendency on their part to cluster about the norma.! 
point, or about the stable Type III line, as was indicated by the values 
of .,. During times of extreme price disturbance natura.! distributions, 
particularly unweighted distributions, tend to deviate above the Type 
III line, into the area of J-curves of Type I. This is the type of distribu
tion followed by unweighted fixed base relatives in natura.! form in 1915, 
1916, 1917 and 1918, by unweighted link relatives in natural form in 
1915, and by weighted link relatives in natural form in 1923. Judging 
solely on the evidence of positive moments these are stable distributions, 
and the measures describing them are valid. R. A. Fisher has shown, 
however, that the efficiency of the method of moments in locating and 
scaling such J-curves is very low. All J-curves fall beyond what Fisher 
caJIs the "region of validity" of the first moment. The upper boundary 
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of the region of validity of the second moment is set by the line r=-4, a 
line beyond which 5 of the distributions of price relatives in natural 
form faIl. The means and standard deviations telating to these dis
tributions are not characterized by the infinite probable errors which are 
found when positive moments of a low order are infinite, but are equally 
unacceptable because of their inadequacy as measures descriptive of the 
population of prices.' Because of the existence of this upper boundary 
to the efficiency of the statistics descriptive of the natural distributions, 
it does not seem justifiable to conclude that the natural distributions are 
preferable to the logarithmic because a smaller proportion of the natural 
distributions fall in the heterotypic area. - In fact, were one to base e. 
choice between the two upon the basis of the efficiency of the first and 
second moments (i. e. of means and standard deviations) the logarithmic 
distributions would be selected. For the proportion of logarithmic dis
tributions falling within the region of validity of the first and second 
moments is slightly greater than the proportion of natural distributions. 

In a final comparison we may determine the number of logarithmic 
and naturill distributions which correspond in type to the normal curve 
of error, noting at the same time the character of the deviation from the 
normal type. The results appear in the following table. In preparing 
this table the actual m~asures of skewness and kurtosis have been com
pared with the standard errors of these measures for samples from normal 
distributions. If a given- measure of skewness or kurtosis differed from 
the Gaussian value of 0 by less than 2.576 times its standard error, the 
deviation was not considered significant. A greater deviation was taken 
to mark a significant departure from the normal type.' The distributions 
here classified relate to the period 1914-1926. 

Form. of Number of distributions deviating from Number of distribu-
farice normal type in respect to tions conforming to 

re tives normal type in ni~t 
skewness kurtosis akewn .... to skewness and Total 

alone alone and tosis (within 8&mp~! 
kurtosiR limita indicated in th' 

text) 

Natural 2 2 44 2 SO 
Logarithmic 1 8 38 3 SO 

Total 3 10 82 5 100 

IThis upper boundary, says Fisher, is aet Dot because the probable errors of the 
momenta become infinite, but because "the ratio of the probable erroJ"9 of the moment8 
to the probahle error of the co~ding o,l'timum statistics is great and tends to in
finity as the Bize of the sample is mcreased. ("On the Mathematical Foundations of 
Theoretical StatistiC8," p. 347.) The optimum statisti .. are those of whieh the likeli. 
hood is greatest. The conce!'t of lIl&lQIDum likelihood is developed by Fisher in the 
article named, and is exemplified in Fisher's SIIJli8AcaI M_ Jur RutJan:Ia Worm" 
(Edinburgh, 1925). 

'The standard error multiplied by 2.576 marks the limit beynnd whieh & deviation 
wnuld faIl as the reeuIt of chan .. less than 1 time out of 100. 
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Most of the distributions in both groups differ from the norma.! type 
in respect to both skewness and kurtosis. The tendency toward greater 
symmetry in the case pf logarithmic distributions accounts for the larger 
number in this group which deviate from the norma.! type in respect to 
kurtosis a.!one. Only five of the tota.! group of 100 distributions could be 
considered norma.!, even within the generous sampling limits upon which 
this classification rests. 

Weighted and Unweighted Distributions 

The effect of weighting upon the form of frequency distributions 
of priee relatives is revea.!ed by the entries in the following table. 

1. 
2. 
3. 
4. 

5. 
6. 

1. 
8. 

TABLE 112 

CouPAmSOH OF WEIGB'l'BD AND UNWEIGHTED DISTBIBUTION8 01' PRIem 
RE .... TIVIOS 

(Based upon prices during the period 1890-1926.) 

Characteristic No. of pain! 
distributions 
compared 

Mean value 136 
Diepersion 136 
Skewness 9S 
Sign of skewness gS 

Kurtosis 95 
Location in respect to hetero-
typic division g5 

Stability (measured by.,) 95 
Curve typel 95 

of Result 

Wtd. emall .. 57 tim .. 
Wtd. emalI .. 74 tim .. 
Wtd. emall .. 57 tim .. 
Wtd skewneee negative 35 tim .. 
Unwtd. skewness negative 33 times 
Wtd. closer to normal 68 tim .. 
No. of wtd. distributions hetero-

typic: 41 
No. of unwtd. distributions hetero

typic: 49 
Wtd. more stable 61 times 
Wtd. distributions 

Type! 10 
Type IV 71 
TvDe VI 14 

Unwtd. ·distributions 
Type! 9 
Type IV 76 
Type VI 10 

1Sis: of the l' weighted dlstributiona clasaed in Type VI were of the sub-type VlJ. Six of the 9 
UDwei,hted diatributiona in Type I were of theaub-type I.r. and 6 of the 10 of Type VI belonged in the sub-
poup VlJ. 

Weighted and unweighted distributions of price relatives have been 
compared in respect to mean value and dispersion in earlier sections. It 
may be noted here that the effect of the introduction of weights based 
upon va.!ues marketed in the period 1919-1923 was to increase the mean 
va.!ue during the period 1891-1913, and to decrease the mean value during 
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the years 1914-1926. There seems to have been no consistent difference 
between weighted and unweighted measures in the matter of dispersion 
prior to 1914. During the years of violent price change since 1914 the 
dispersion of weighted distributions has been sma.1ler in about tbree
quarters of the cases compared. 

The departures from symmetry were somewhat less pronounced for 
weighted than for unweighted distributions, but this result is due entirely 
to the situation since 1914. The weighted skewness was less in 34 out of 
50 cases in this period. During the less disturbed period preceding, the 
skewness of the weighted distributions was less in 23 out of 45 cases. 
The skewness was negative in almost precisely the same proportion of 
unweighted and weighted distributions. 

The use of weights serves substantially to decrease the peakedness 
of price distributions. The weighted distributions were closer to normal 
in this respect during both the earlier and later years of the period 
covered, the advantage being in favor of the weighted distributions in 68 
out of 95 cases. 

There is no material difference in the type of idea.! distributions to 
which the members of the two groups belong. In both cases over 70 per 
cent of the distributions are of Type IV, with Type VI and Type I stand
ing next in order of importance. 

The available evidence indicates that combinations of weighted price 
relatives yield more stable distributions than do combinations of un
weighted relatives. Weighted distributions are more stable in 61 cases 
out of 95, as judged by", (which measures the distance from the Type 
III line). When the criterion r is employed in the comparison, the fol
lowing result.. are secured. 

Range of positive 
values of r 

7.00, or below 
6.00, or below 
5.00, or below 
4.00, or below 

Number of distributions for which the values of T fall 
within the stated limits 

Unweighted 
4C) out of 95 cases 
40 out of 95 cases 
19 out of 95 cases 

I out of 95 c .... 

Weighted 
41 out of 9S cases 
30 out of 9S cases 
17 out of 95 cases 
8 out of 95 cases 

The proportion of unweighted distributions which are heterotypic 
(i. e. for which r is positive and equa.! to 7 or less) is greater than the 
corresponding proportion of weighted distributions. On the other 
hand, a larger number of weighted distributions fall in the last group 
in the table, in which are tabulated the distributions for which the 
fifth and all higher moments are infinite. 

In the following table unweighted and weighted distributions are 
compared in the matter of correspondence to the norma.! curve of error. 
The distributions here classified relate to the period 1891-1926, 
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Form. of Number of distributions deviating from Number of distribu-
.!'arlee normal type in respect to tiona conforming to 

re tives normal type in resk:, - to skewness a.nd Total 
skewness kurtosis skewness IOBia (within the sam-

alone alone and kurtosis piing limits indicated 
In the text) 

Unweigbted 2 17 72 4 95 
Weighted 4 13 64 14 95 --

Total 6 30 136 18 190 

The most pronounced difierence between the two sets of figures 
presented is found in the column showing the number of distributions 
conforming to the normal type. Fourteen weighted and only four un
weighted distributions are in this group. The proportion of the total 
number of distributions which may be considered normal (within the 
sampling limits defined above) is small in both cases, but it is relatively 
much greater for the weighted measures. 

Distributions of Fixed Base and Link Relatives 

The final comparison involves distributions constructed from fixed 
base and link relatives. The basic data appear in the following table. 

TABLE 113 
CoMPARISON OJ' DISTRIBUTIONS CoNSTRUCTED PROM FIxED BASE AND LINK RELATl'VES 

OF CoMMODITY PRICES, FOR THE PERIOD 1914-1926 

Ch8l'acteristic 

1. Mean value 
2. Dispersion 
3. Skewness 
4. Sign of skewness 

5. Kurtosis 
6. Location in respect to hetero-

typic division 

7. Stability (m ... ured by.,) 
8. Curve type' 

No. of pairs of 
distributions 

comp8l'Od 

128 
48 
52 

48 

52 

48, 
52 

Result 

(Comparison not significant) 
Link smaller 128 tim .. 
Link smaller 26 times 
Link skewness negative 18 times 
Fixed b ... skewn ... negative 17 
times 
Link closer to normal 31 times 
Number of link distributions het-

erotypic: 27 
Number of fixed base distributions 

heterotypic: 27 
Link more stable 28 times 

Link Fixed 

Type I 6 
Type IV 35 
Type VI 11 

base 
5 

40 
7 

lOne of the 6 link distribution. classified as of Type I was of 8Ub-type lJ: 4 of the 11 claased aa of Type 
VI belonae<! to lub-aroup VII. 

The 5 fized base dl8tribuUons of Type I aU were of sub-type in 5 of the 7 duaed as of Type VI 
bdonpd to lub...-ou.p VlJ. 



332 THE BEHAVIOR OF PRICES 

It is to be expected, of course, that the dispersion of link relatives 
should be smaller than that of fixed base relatives. There is no material 
difference in the matter of skewness. It is apparent that the greater 
dispersion of fixed base relatives, as the base becomes further removed, 
does not result in any appreciable change in the degree of skewness. Nor 
is there an appreciable difference between the two types of distributions 
in respect to the direction of skewness. 

The link distributions are distinctly less peaked than the fixed base 
distributions for the period from 1914 to 1926. In 32 out of 48 cases the 
link distributions are more flat-topped than the others, and in 31 of these 
32 cases the link distributions are closer to the normal curve in this 
respect. In interpreting these results it must be remembered that the 
measure of peakedness refers always to a normal distribution having the 
same standard deviation as the distribution in question. Since the dis· 
persion of the link distributions is less, in all cases, these distributions 
look more peaked when presented in graphic form. They are not so, 
however, when the criterion of peakedness is a normal curve with the 
same degree of dispersion. It is possible that a somewhat different pro
portion would prevail if comparison of a number of pre-war distributions 
were possible. The abnormally wide dispersion of fixed base relatives 
between 1915 and 1918 is reflected in high values of the measure of 
kurtosis. . 

In the matter of curve type there is no material difference between 
link and fixed base distributions. In both cases Type IV predominates. 

The criterion " shows that the distributions composed of link rela
tives are closer to Type III in 28 out of 48 cases. If we use the values of 
, in testing .tability, we secure the following results, based upon prices 
during the period 1913-1926 (distributions for the years 1914-192e). 

Range of positive 
va.lues of r 

7.00, or below 
6.00, or below 
5 . 00, or below 
4.00, or below 

Number of distributions for which the values of T fall 
within the stated limits 

Link 
27 out of .i2 ...... 
22 out of 52 cases 
13 out of 52 cases 
lout of 52 cases 

Fixed hsse 
27 out of 52 cases 
23 out of 52 cases 
12 out of 52 cases 

4- out of 52 cases 

The number of link relative distributions falling in the heterotypic 
area (i. e. having values of r equal to or less than 7.00) is precisely 
equal to the number of distributions of fixed base relatives in this class. 
In certain other respects, however, the fixed base relatives are less 
adequately described by the usual statistical measures (i. e. more 
fixed base than link distributions fall beyond the boundary marking the 
upper limit of the validity of the first and second moments). There is, 
however, slight basis for a choice between them on the basis of this evi· 
dence. 

Finally, comparing these distributions in respect to conformity to 
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the normal type, we have the following figures. These relate to distri
butions for the years 1914-1926. 

Form of Number of distributions deviating from Number of distribu-
,.J..riee 

tives 
normal type in respect to tiol)S conforming to 

normal type in ~ Total 
skewness kurtosis skewness to skewness and 

alone alone and kurtosis tosis (within aampling 
limits indicated in the 
text) 

Link 2 7 39 4 52 
Fixed base 1 4 46 1 52 

Total (inc1ud 
eluding . 

104 duplicares) 3 11 85 5 

Four of the five distributions which approximate the normal type 
are composed of \ink relatives. The other figures confirm this evidence 
in indicating a slightly less pronounced departure from the normal type 
in the case of link relatives tban is found for fixed base relatives. But 
the deviation from the normal law is great for both groups of distributions. 

Certain of the results of these comparisons may be summarized. 
a. Arithmetic and logarithmic distributions 

1. In respect to dispersion logarithmic distributions are 
not subject to the extreme fluctuations characteristic 
of natural distributions during periods of price dis
turbance. 

2. Logarithmic distributions are more symmetrical than 
natural distributions. 

3. The tendency toward peakedness is more pronounced 
among arithmetic than among logarithmic distributions. 

4. Taking all the evidence into account, the logarithmic 
distributions appear to conform to the stable frequency 
types (the Gaussian and Type III) somewhat more 
closely than do the natural distributions. They ap
pear, also, to be capable of somewhat more efficient 
location and description by the methods commonly em
ployed than are the distributions of price relatives in 
natural form. The departures from the stable types 
are, however, very pronounced for both types of dis
tributions. 

b. Unweighted and weighted distributions 
1. The dispersion of weighted distributions was generally 
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smaller during the extreme price disturbance of the war 
and post-war years. During other periods no consistent 
difference has been noted. 

2. Weighted distributions appear to be more symmetrical 
than unweighted during periods of price disturbance. 
At other times no difference is apparent. 

3. The use of weights decreases the abnormal peakedness 
characteristic of distributions of price relatives. 

4. Weighted price relatives, in combination, yield more 
stable distributions than do unweighted relatives. Part 
of the evidence on this point consists of the fact that 
14 out of 95 weighted distributions conformed to the 
normal type (within sampling limits), while only 4 of 
95 unweighted distributions were of the Gaussian type. 

c. Distributions of fixed base and link relatives 
1. There is no significant difference between distributions 

of fixed base and link relatives in respect to symmetry. 
2. Link distributions, for the period 1914 to 1926, are 

less peaked than are fixed base distributions (the 
standard of comparison being, in each case, a normal 
distribution having the same standard deviation as the 
distribution in question). 

3. There is little difference between link and fixed base 
distributions in respect to stability of type. The de
parture from the normal type appears to be slightly 
less pronounced for link relatives than for fixed base 
relatives. 

In concluding this section the general characteristics of fre
quency distributions of price relatives may be noted. Classifying 
these distributions by type, we have: 

Type I 19 
Type IV 147 
Type VI 24 

(Of the 19 distributions of Type I, 6 belonged to sub-group I" and 
12 of the 24 distributions of Type VI belonged to the sub-class 
VI,). 

One conclusion stands out clearly from a survey of these 
results. Price relatives are not, in general, distributed in accor
dance with the normal law of error. This conclusion holds whether 
we deal with link or fixed base relatives, and whether these relatives 
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be combined in natural or in logarithmic form. Of the entire 190 
distributions which have been analyzed, all but 18 differ from the 
normal type in respect to skewness, or kurtosis, or both, by amounts 
which are not consistent with the hypothesis that the populations 
sampled are distributed according to the normal law of error. (See 
table on p. 331). The sampling errors for which allowance was made 
in arriving at this figure were large, so that 18 must be looked upon 
as a generous estimate of the number of distributions which might 
be described by the normal curve.' The great majority of the dis
tributions (136 out or 190) depart from the normal type in respect 
to both skewness and kurtosis. Of the 36 cases in which one factor 
alone is significantly non-Gaussian, 30 involve the factor of kurtosis, 
and only 6 that of skewness. It would appear that the excessive 
concentration of cases near the modal value is somewhat more im
portant than the factor of skewness in causing distributions of price 
relatives to depart from the normal type.' 

The data employed in preparing the distributions analyzed 
above cover a long period of years and have been combined in a 
variety of forms. They furnish fairly conclusive evidence concern
ing the form which frequency distributions of price relatives take. 
It is clear that the conditions which give rise to the normal distri
bution are seldom realized in the system of prices, in so far as degree 
of change in price between specific dates is concerned. The factors 
affecting such changes in individual commodity prices are not in
dependent and indefinitely great in number. (Or if they are un
restricted in number, it would appear that a limited number are of 
dominant importance.) Nor does each cause group affecting the 
items in e. given distribution contribute with equal frequency results 
in excess and in defect of its mean contribution. 

The majority of distributions of price relatives are of Type IV 
of Pearson's classification. Almost one-quarter of the total number 

'As W8S noted. this test relates opecifically to the hYllOtheaia that the populatioDl 
sampled are distributed according to the Gaussian law. -n does not test whether, from 
the actual populations, individual samplea following the normal law might not be 
secured. In the case or aU distributions represented by _points in the heterotypic area 
there is Borne possibility of securing individual samplee following the normal law beealll!O 
of the infinite probable error of fit. 

lIn commenting upon the ~edness of distributions of price relatives, to which 
attention was called by Wesley C. Mitchell, Frederick R. Macaulay has pointed out 
that this tendency toward heavy concentration is a result of the characteristic inertia of 
prices (American Er:tml11TH!; Review March, 1916. p. 20S). This peakedn .... which is 
present in a significant degree in ;;U but 24 of the 190 distributions studied. appesre to 
be 8 resultant of two factors--the inertia of some ~ricesJ of which Dr. Macaulay speaks, 
and a relatively high degree of V8J'iability of certain other prices. The extreme changes 
of the latter group give the distribution as a whole a degree of variability DOt consistent 
(in terms of a normal distribution) with the stability of the former group. 
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are of other types, however. And of those which are classed 88 

Type IV, many are represented by points in the heterotypic area. 
Almost half of the total number of distributions (90 out of 190) are, 
in fact, heterotypic.' It is certain that there is no one ideal frequency 
type to which distributions of price relatives conform. 

If we look upon price relatives, irrespective of the years to 
which they relate, 88 a single population, they must be classed 88 of 
an erratic and extremely unstable type. And if relatives for suc
cessive years be regarded as constituting separate populations, 
these popu' ations appear to differ so radically from each other that 
they cannot be considered as belonging to a single homogeneous 
family. This is not to say that comparison of measures relating to 
different years may not be very significant. It is merely to say that 
'We do not have here a stable, homogeneous populat:on, as such 
populations are found in handling many types of statistical data 
in biology, economics and other scentific fields.' 

Although no pronounced change 'n frequency type is effected 
by changing the form of price relatives (i. e., from natural to log
arithmic) before combining them, by using weights, or by employing 
link in [-reference to fixed base relatives, or vice versa, there is 
ev:dence that something is gained in the way of statistical accuracy 
by such modifications of method. There is some apparent improve
ment in stability of type and in the efficiency of the orthodox de
scriptive measures when logarithms of price relatives are used, in 
place of relatives in natural form, when weights are employed, and 
when link relatives rather than fixed base relatives are combined.' 

In a distribution falls in the heterotypic area. it means that the fourth moment has 
an in!init.> probable error. Truman L. Kelley answers the question as to pow a distri
bution of price relatives could bave an infinit.> feature by pointing out that certain 
commodities for sale in 1917 were not purcbaaable at any pnce in 1918. The poptJlation 
of 1918 price relatives, on the 1917 base, did, therefore, conta.in infinite ratios. The 
infinite cha.racteristic of the actual distribution studied as a sample is evidence of the 
possibility of ouch in!init.> ratios (S/aJi8tical Mtlhod, p. 146). 

Ke1l'!Y argues that the inetabilitr. of distributions departing from the nonna\ type 
(or from Typ .. ill or VI is an inetability inherent in the data, not a mere oddity of the 
equations representing the various distribution types. 

'Strikiog evidence of this is found in the extraordinarily high values of fl. and fit 
whirh were secured from some of the price distributions. A number of theee exceed the 
highest values of these crit.>ria previoivdy obaerved. Pearson {Phil. 7'Tam., Vol. 216-A, 
p. 440/, cites as the high .. t observed valu .. of fl. and fit, of which he has heard, those 
given y Duncker (Bionu!lrika, Vol. VIII, p. 238). Th ... are 

Armzahl, A8t.rinaerigua (N=600) fI.=I. 76, fIs=33.13 
ArmEahI, Archaster.ypiaAo (N_Z) P.~. 76,,8>=128.48 

'These statements have to do only with the question of distribution type. Many 
other considera.tions, some of which have been touched upon in ea.rli~r sections, bear 
upon the choice of methods in particular....... It will be obeerved that in following 
chronolo~cal ch&naes in type in the succeeding section use has been made of unweigbted 
relatives 1D natural' form, as well as of weighted logarithms of relatives. 
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§On the Form of Frequency Distributions of Price Relatives 

There are many statements in the literature on index numbers con
cerning the type of frequency distribution secured when price relatives 
are combined. F. Y. Edgeworth, in his Memoranda on "Measurement 
of Change in the Value of Money" (1887-1889) referred to the asym
metrical character of many distributions of price relatives, in natural 
form, and suggested that the Galton-Macalister curve (the equation to 
which gives a normal distribution when the logarithms of :t-values are 
taken) might be used to represent such distributions. (See Papers 
Relating to Political Eco7\O'11lY, Vol. I, p. 242.) Edgeworth states, how
ever, that this asymmetry is not found in all distributions of price rela
tives, and that price relatives in natural form would be expected to com
bine in the form of a normal distribution "where the entries are average 
prices based on a great number of items." 

Wesley C. Mitchell made a detailed comparison of the actual dis' 
tribution of 5578 link relatives (drawn from different years) and the 
corresponding normal distribution. (The M aTcing and Using of 11I.de3; 
Numbers, Bull.li,. 284, Wholesale Price Series, U. S. Bureau of Labor 
Statistics, pp. 18-19.) He finds, in the first place, the asymmetry noted 
by Edgeworth, and suggests that the use of a logarithmic :t-scale would 
result in a more symmetrical distribution. Even more pronounced, 
however, was the difference noted by Mitchell between the actual and 
the normal distributions in respect to peakedness. The actual distribu
tion was much more peaked than the normal. The results of the present 
study indicate that this leptokurtic distribution is characteristic of price 
relatives, an even more consistent characteristic than is the positive 
skewness. 

A. W. Flux has suggested the possibility of a study of the changing 
shapes of distributions of price relatives, and has touched upon the 
probable form of such distributions. Speaking of twelve-month link 
relatives, he says "If the quotations are sufficiently independent, the 
distribution of the 150 variations should, when the general price level is 
stable, accord with the well-known law of error. If prices are rising the 
curve showing the 'scatter' of the different price movements should 
take a skew form with its mode to the right of the mean, and if they are 
falling the mode should be to the left of the mean." . ("The Measurement 
of Price Changes," Journal of the Royal Statistical Society, Vol. 84, 1921, 
p. 190.) The first condition, that the quotations should be sufficiently 
indeP.':ndent, is one which would be difficult to ensure in practice. It is 
pOSSible that the distribution of a selected group of price relatives, picked 
out on the basis of independence, might accord with the normal law 
when the price level was stable.· In such a selection of prices as is em
ployed in the computation of most index numbers some degree of inter
correlation is to be expected. (Professor Bowley'S results have indicated 
the degree of correlation prevailing in a typical group.) For such a 
group a close approach to the normal law appears to occur very rarely, 
even with a stable price level. 

The discussion in the succeeding sections bears upon the further 
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suggestions of Mr. Flux concerning the character of the skewness to be 
expected with rising and falling prices. There appear to be some excep
tions to the relations he suggests, since all phases of rising (or of falling) 
prices are not identical in respect to the nature of the changes in the 
constituent items. 

Lucien March, usiug the data referred to at an earlier point, tests 
the conformity of distributions of relatives computed from French, 
English and American prices to the normal law, He compares the 
relative freqllencies of the actual observations falling within stated 
limits, mea.sured from the mean, with corresponding frequencies for a 
normal distribution. (For Professor March's results see MelTon, Vol. I, 
No.4, 1921, pp. 82-3.) He cone\udes, "Quant a 180 distribution de ces 
~carts suivant leur grandeur, on voit ........ qU'elle se conforme d'une 
maniere relativement satisfaisante a 180 loi normale." No rigorous test 
of the significance of the observed differences is applied, presumably 
because, for Professor March's purposes, a very rough agreement wa.s 
satisfactory. In the absence of a test more precise than that applied 
this does not constitute evidence of conformity to the normal law. In 
comparing the normal and actual frequencies, positive and negative de
viations are lumped, and the comparison is solely in terms of themagni
tude of the deviations. Since Professor March ha.s shown, in another 
table, that his distributions are a.symmetrical (the percentage of ca.ses 
above the mean varying from 32 to 58 in the six distributions he studied) 
it is not va.lid, for general purposes, to test conformity to the normal law 
in terms of the magnitude of the deviations alone. Professor March's 
conclusion, it should be noted, is applied by him only to the magnitude 
of the deviations. 

Corrado Gini ("Quelques consid~rations au sujet de la construction 
des nombres indices des prix et des questions analogues," MelTon, Vol. 
IV, No. I, 1924) reviews various pieces of evidence on this subject. 
Though he recognizes the claims of various authorities that price varia
tions follow the normal law, he contends that this conformity is not al
ways found. The present investigation justifies the broader statement 
that distributions of price relatives very seldom conform to the normal 
law.' 

3. CHRONOLOGICAL CHANGES IN THE CHARACTERISTICS OF 
FREQUENCY DISTRIBUTIONS OF PRICE RELATIVES 

In the preceding section various distributions of price relatives 
have been compared in respect to those characteristics which define 

'The book by Dr. Maurice Olivier (Los Nombrosln&;as de ks VariaIitm de. P,ix) to 
which previous reference has been made contains the results of a comprehensive study 
of the fonn or distributions of price relatives in France. between 1920 and 1924. The 
data are relatives on the 1913 base, computed from the price aeries entering into the 
French wholesale price index of the Federal Reserve Board. Dr. Olivier finds that the 
distributions of these price relatives in natural form. are far removed from the normal 
type. Distributions of logarithms of these relatives are closer to the Gaussian form, 
but remain distinctly more peaked than the lIOTIDaI curve (pp. 98-154). 
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population type. From the charts which have been presented it is 
clear that, for any given type of distribution, these characteristics 
change materia1ly from year to year. It remains to inquire as to 
whether these changes possess significance, for the purposes of the 
present investigation. 

Frequency distributions of price relatives may change from 
year to year in respect to anyone, or a1l, of their characteristics. 
The central tendency may change-and variations of this type 
furnish the subiect matter of the extensive literature on index num
bers of prices. There may be changes in the degree of dispersion, a 
topic which has been treated in some detail in a preceding section 
of this volume. The characteristics with which we .are now con
cerned are those relating to population type. These characteristics 
are defined by the specific measures of skewness and kurtosis and 
by the several criteria of curve type which have already been de
scribed. In the following pages we sha1l trace the yesr-to-year 
changes in these characteristics for two distribution types. 

§Changes in the Characteristics of Frequency Distributions 
of Unweighted Fixed Base Relatives 

This discussion may be introduced by a brief statement concerning 
the interpretation of several of the measures employed. The direction 
and degree of skewness of a distribution of price relatives for a given 
year is of considerable importance, particularly when considered in con
nection with the nature of the change in the level of prices between two 
dates. The skewness is negative, of course, when the tail of the distri
bution extends to the left, when low relatives occur more frequel).tly 
than corresponding high ones. The mean, in such a case, is less than the 
median in value. With positive skewness the tail extends to the right, 
high relatives occur more frequently than corresponding low ones, and 
the mean exceeds the median in value. This measure has significance, 
for our present purpose, because of the light it throws on the nature of a 
given change in the level of prices between given dates. 

When the skewness is zero with rising prices it means that the ad
vance has been a perfectly symmetrical one, that there has been an up
ward movement of the bulk of commodities, and that high and low 
price relatives representing a given deviation from the mean occur with 
the same frequency. Thus in 1908 the arithmetic average of unweighted 
relatives of prices, on the 1902 base, was 106.8. The skewness was zero 
(within sampling limits). We may take this to mean that the advance be
tween 1902 and 1908 had been a perfectly balanced one. The dispersion 
was considerable, but the distribution of the relatives about the central 
tendency was symmetrical. A balanced and symmetrical price decline 
is measured in the same way. Thus in 1894 the arithmetic average of 
unweighted relatives on the 1891 base was 85.7 and the skewness was zero. 
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Positive skewness with rising prices means an unbalanced advance, 
in tqe sense that a few commodities have risen materially and that the 
bulk of commodities hav~ lagged behind. This was the-situation, in 
respect to fixed base relatives (1902 base), in 1907. Negative skewness 
with rising prices means an unbalanced advance of another type, 
with the bulk of commodities rising, but with a small number faIling· 
materially, or lagging behind on the advance. Some will always lag, 
of course, but the condition mentioned means that the number which 
lag exceeds the number which lead by corresponding amounts in the 
price advance. In 1910 such a situation prevailed among relatives on 
the 1902 base. 

Positive skewness with faIling prices represents a condition in which 
the bulk of commodities have moved downward, but a few have risen in 
price (or have fallen lesS than the rest). In 1895 price relatives on the 
1891 base made up a distribution having this characteristic. Negative 
skewness develops with faIling prices when a few commodities have fallen 
materially, with no corresponding increases, and with the bulk of ar
ticles not falling, or lagging behind the few on the decline. The 1893 
distribution of relatives on the 1891 base portrays a condition of this 
type. The widely different conditions which may accompany a price 
rise (or a price fall) should be distinguished, if a clear understanding of 
the price situation is to be obtainEi)! . 

. The measure of kurtosis indicates the shape of a given distributidn 
in another respect. If the concentration at the central tendency is 
greater than in the corresponding normal distribution, with a smaller 
concentration at tlul shoulders of the curve and a wider spread at the 
tails, this measure is positive in value. If the central concentration i& 
less than in the corresponding normal distribution, the measure of kur
tosis is negative. The measure is positive, in general, for distributions of 
price relatives. 

The story of the year-to-year changes in type of the distributions 
of price relatives is not a simple one for, as has been suggested above, 
we are dealing with a population which seems to contain inherent ele
ments of instability. This population is subject to violent internal 
changes which are reflected in radical alterations from year to year in 
the form and character of the frequency distributions. Yet there is 
some order in these fluctuations, and information of some value concern
ing changes in the price system from year to year may be gleaned from 
a study of these alterations in type. 

It is desirable to follow in some detail the changes in distributions 
composed of both fixed base and link relatives. The distributions which 
have been analyzed for the entire period since 1890 represent combina
tions of unweighted and weighted fixed base relatives, in natural form 
and unweighted and weighted link relatives, in logarithmic form. Those 
which will be discussed here are the unweighted fixed base distributions, 
and the weighted link distributions.' 

IThe year-to-year changes in the criteria of curve type relating to the unweighted 
natural distributions seem to be more consistent and more significant than the changes 
in thE" corre.qponding weighted measures. Although me8SUJ'e8 computed from weighted I 

relatives would in general be preferred, certain of the &DDual changes in criteria of curve 
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FIGURE 43 
THE POPULATION OF PRICES. 

Diagram Showing the Location of Points Representing Distributions of 
Unweighted Fixed Base Relatives in Natural Form, 
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1916 164.2497 200.3467 
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1918 126.6821 148.1861 
1919 29.6149 68.2365 

Fixed base relatives have been computed for three different periods, 
so that it is possible to study their behavior, in combination, under 
type for this group appear to be more erratic thau those of the unweighted relatives. 
This is probably due in general to wide price fluctuations of one or two heavily weighted 
articles. Extreme price increases would be- given heavy weight in any case. in arith .. 
metic distributions, and this tendency is intensified when widclY varying weights are 
employed and when the higher moments are involved in the calcula.tions. The use of 
logarithms gives I ... ~ht to high relatives, and permits advantage to be taken of 
weights without introducmg the erratic movements that may be present when natural 
numbere are weighted. The differences betW88ll weighted and unweighted distributions 
are not extreme, however. 

The statement that the ye&l'-to-year changes in type of ~hted natural distribu
tions may be erratic does not mean that they may be extreme (m comparison with un .. 
weighted distributions). They appear at times to be accidental, incollSlstent with I?re
vious movements, and a.re apparently the reflection of extreme movements in the pnce& 
of a few commoditiee. For this reason they may not have greet economic signili ....... 
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markedly different conditions. The first part of the first period, 1891-
1896, was marked by falling prices and generally depressed industrial 
conditions. This was followed by recovery and a pronounced price rise 
during the later years. The second period, 1902-1913, was character
ized by a sustained rise in the price level, broken by two short periods of 
price decline. The third period, 1913-1926, covers the price revolution 
of the war and post-war years. 

The changes in the character of distributions of unweighted fixed 
base relatives may be followed on Figure 43, which shows the location 
by years, of the points defined by the values of fl, and fl.. Since the 
chronological changes are difficult to follow on these charts, the infor
mation which they yield is presented, in a slightly different form, in 
Figures 44 to 46. Departures from the normal type due to the lack of 
symmetry' of the successive distributions are shown in Figure 44. The 
movements of the measure of skewness above and below the zero line 
trace the year-to-year fluctuations of the points plotted in Figure 43 as 
they swing to the right and left of the axis of symmetry. The next chart 
(Figure 45) traces variations in the degree of peakedness' of the dis-

FIGURE 44 

MEASURES OF SKEWNESS OF DISTRIBUTIONS OF UNWEIGHTED 
FIXED BASE RELATIVES IN NATURAL FORM, 1892-1926. 
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Vibutions of fixed base relatives in natural form. These two figures (44 
and 45) thus reflect deviations from the normal type in the two basic 
respeets in which distributions may vary from the Gaussian form. The 
criterion I.. which measures degree of departure from Type III. is 
plotted in Figure 46. Type III. it will be recalled. includes those stable 
frequency distributions for which all positive moments are finite. In 
tracing the fluctuations from year to year of the several measures just 
discussed. concurrent changes in the central tendency and in the dis
persion may be noted. These measures are given in Appendix Table XIX. 

Following in Figure 43 the movements of the Beta points repre-. 
senting the various annual distributions. and tracing the year-to-year 
changes in skewness and kurtosis. we have a story of recurrent swings 
away from and back to a balanced condition of symmetry and stability. 

FIGURE 45 
MEASURES OF KURTOSIS OF DISTRIBUTIONS OF UNWElGBTED FIXEn 

BASE RELATIVES IN NATURAL Fo ..... 1892-1926 . 
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In the first period (1891-1902) there are two such swings. and in the 
second period (1902-1913) there are also two. During the period from 
1913 to 1926 there is one broad swing. The movements correspond in 
general to the major cycles in bllSin_. 
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The observations for the first period begin with the distribution for 
1892. From 1891 to 1892 there had been a balanced decline in average 
prices. Although there was no material change in the price level between 
1892 and 1893 there was a relatively severe internal disturbance. The. 
distribution in 1893 of 1891 base relatives is sharply skewed in a negative 
direction, and the Beta point is pulled far away from the Gaussian 
point. It will be recalled that 1893 was a year of panic and depression. 

FIGURE 46 
VALUES OF THE CRITERION " FOR DISTRIBUTIONS OF UNWEIGHTED 

FIXED BASE RELATIVES IN NATURAL FORM, 1892-1926 . ..... 
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Between 1893 and 1894 there was a material price decline, but it was 
one which brought a return to symmetry in the form of the frequency 
distribution and a close approach to stability. The distribution of fixed 
base relatives in 1894 is, within the limits of random sampling, of the 
Gaussian type. By 1894, it appears, the effects of the sharp disruptions 
of 1893 had been repaired. In 1895 there came another violent distur
bance, but this time the skewness is positive. The Beta point in Figure 
43 is carried far to the right of the axis of symmetry and into the hetero
typic area. (1895 was a year of sharp price rise, and a sharper fall. The 
net change in the price level, as compared with 1894, was negligible, but 
the chatacteristics of the frequency distribution underwent a great 
change.) Symmetry and balance were restored in 1896 and 1897, the 
years which marked the lowest point of the price drop of the 1890's. The 
distribution for 1897 is one of the few definitely Gaussian distributions 
found. The general price advance which began after that date brought 
five sucoessive distributions, (for the years 1898 to 1902) which are 
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clustered in a smaJI area slightly to the right of the axis of symmetry. 
All are somewhat skewed in a positive direction, but there are no extreme 
irregularities in these distributions. The year 1900, during which a 

. minor recession set in, is closest to the axis of symmetry. 
The second period, which covers the years 1902-1913 (the relatives 

being on the 1902 base), witnesses a similar series of swings away from 
tbe axis of symmetry, the swings culminating in 1906-07 and in 1911-12. 
The period starts with a negatively skewed distribution in 1903. For 
the four years following the skewness is positive, reaching its maximum 
in 1906. The changes in respect to symmetry were accompanied by in
creases in the degree of peakedness of the distributions, and by a con
stantly greater departure from the Gaussian point. That is, during this 
four year period there was an unbalanced upward movement of prices, 
with a few extreme advances extending the tails of the distributions to 
the right.' The distributions of 1906 and 1907 are clearly heterotypic. 
With the depression of 1908 came a swing back to symmetry. There is 
a distribution of slight negative skewness for 1909, and 1910 is more 
sharply skewed in the same direction. Following that there was another 
sustained swing to the right, with a succession of asymmetrical distribu
tions, deep in the heterotypic area. Not until 1913 was there another 
movement in the direction of symmetry, and this did not carry aJI the 
way back. In these years (1911, 1912, 1913) the bulk of the commod
ities lagged behind the few in the advances that had been made since the 
base year (1902). 

During the third period (1913-1926, 1913 being the base) there was 
a single major swing away from and back to the axis of symmetry. The 
distributions of fixed base relatives are positively skewed in aJI years. 
This means that for this entire period there is a preponderance of fre
quencies above the central tendency (in the sense that extremely high 
relatives occur more frequently than corresponding low ones). The 
degree of asymmetry varies materiaJIy, however, for different years, 
and the degree of departure from the Gaussian point varies even more 
widely. The swing away from symmetry and stability began in 1914, 
reaching a maximum in 1916. The chief characteristic of the distribu
tions for 1915 and 1916 is the extreme elongation of the tails extending 
to the right, which means that the bulk of commodities lagged far behind 
on the rise. During the years 1917, 1918, and 1919 a tendency to correct 
this lack of proportion is in evidence. The bulk of the commodities 
moved up, and the most extreme departures were reduced in magnitude. 
The distributions remain skewed and unbalanced, however, to a degree 
never approached during the other years of the period covered. 

The changes in the character of distributions of price relatives which 
occurred between 1916 and 1923 are of exceptional interest, and for this 

lA distribution may depart widely (rom the Gaussian type because of the inftuence 
of one or two extreme price changes. This is notably true of the distribution relating to 
the year 1915. One should be cautious in basing conclusions upon changes in type d .... e 
to the influence of a small minority of the observations, but it is a fact of great signi
ficance that price distributions are materially affected by a few divergent observations, 
and that IUch divergencies may occur among apparently homogeneous data. 
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, FIGURE 47 
THE MOVEMENT TOWARD PRICE EQUIUBRIUY, 1916-1923. 

Diagram Showing the Location of Points Representing Distributions of 
Unweighted Fixed Base Relatives in Natural Form'. 
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reason the points representing these distributions are shown in Figure 
47, on scales which permit the whole movement to be followed. By 
1916, as has been noted, the swing away from the axis of symmetry had 
attained its peak. During the seven years between 1916 and 1923 there 
was an unbroken movement back toward the normal type of distribution. 
In 1917 and 1918 this movement was not pronounced; 1919 brought an 
acceleration of this return, though the distribution for that year is still 
sharply skewed in a positive direction. The year 1920 marks an equally 
pronounced regression toward the normal type. The points representing 
the distributions for 1920, 1921, 1922 and 1923 appear in the insert in 
Figure 47, in which the scales have been enlarged. These four points lie 
practically on a radial line from the Gaussian point, and come progres
sively closer to it. A normal curve could be employed to describe the 
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distribution for 1923. (The distribution in 1923 of weighted relatives 
on the 1913 base gives an almost perfect Gaussian distribution.) The 
dispersion is wide, as may be seen by reference to the frequency distribu
tion itself (Figure 21), but it gives evidence of being the resultant of a 
balanced play of forces. The distribution for 1922 is very close in type 
to the 1923 distribution. By 1922, we may say, the distortion and the 
disturbed conditions which the price revolution of the war and imme
diate post-war years had brought had been in large part corrected. The 
various forces which were acting upon the 1913 base relatives had by 
that year become so numerous and so well-balanced that their inter
action was able to bring about that orderly distribution to which the 
name of Gauss has been attached. 

It is a curious and dramatic thing, this march of the successive Beta 
points back to the Gaussian point, as the conditions of balance and in
dependence and multiplicity of causal factors which are characteristic 
of the normal law, and which had been so markedly absent during the 
war years, were gradually re-attained in the price system. It exemplifies 
in striking fashion the emergence out of chaos of that form of order 
which the play of sheer ·chance brings. Here is nature forming habits. 

The years 1924 to 1926 brought a minor swing away from the axis 
of symmetry in the direction of positive skewneSs. The points repre
senting distributions for these years are within or close to the little circle 
within which lie the points for the five years of slowly rising prices and 
of comparative quiet between 1898 and 1902. The later distributions 
are of the same basic type as these earlier ones. 

The conclusions concerning this tendency of distributions of fixed 
base relatives to recover from the disturbanceS attendant upon extreme 
price changes have been checked by a study of distributions of un
weighted relatives on the 1891 base (in natural form) carried forward 
through 1926. The number of commodities included was 195 for the 
entire period (except for 1918 and 1925, in which prices for only 194 were 
available, and 1926, for which 193 were included). The descriptive 
measures are given in Appendix Table XXVIV 

During the decade prior to the war the distributions of relatives on 
the 1891 base differ in the details of their movements from the distribu
tions of relatives on the 1902 base. The positive skewness is somewhat 
more pronounced, and the recession of 1908 does not bring the return 
to symmetry which it did for the distributions on the later base. Not 
until 1909 did the points representing distributions on the 1891 base 
swing back toward the axis of symmetry. During the war and post-war 
years, however, we find the distributions of 1891 base relatives following 
much the same course as the distributions on the 1913 base, although 
the disturbances of the war years had less marked effects on the relatives 
resting on the distant base. The price changes of 1915 to 1918 brought 
the same series of positively skewed distributions, and the years 1920 to 

'The fact that the number of observations upon which these distributions are based 
is smaller for the period since 1911 than the number included in the distributions on the 
1913 b .... renders the critcria of curve type somewhatless reliable, i. e. subiect to greater 
oamp1ing fluctuations. 
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1923 witnessed the same pronounced movement back toward symmetry 
and stability. In this case the movement did not carry as far back to-· 
ward the normal type. It is noteworthy, however, that the distribl1tiQllB 
for 1921, 1922, 1923 and 1924 are, within the limits of sampling, of Type . 
III. This type may be considered to stand next to the Gaussian.in re
spect to stability. It is the form of distribution which arises when, in· 
Pearson's terms, "each cause group is of equal valency and independent, 
but does not give contributions in excess and defect (of the mean) of 
equal frequency." It appears from this evidence that the factors which 
from 1921 to 1924 shaped the distribution of relatives on the 1891 base 
were numerous (or, if limited in number, were of equal importance) and 
independent. The conditions affecting these distributions differed from 
those which bring about a normal distribution in that the contributions 
of individual factors above and below their mean contribution did not 
tend to be of equal frequency. One important result of the price changes 
during the thirty years which had elapsed since the base year was the 
excess of contributions above the mean, giving the positive skewness 
which has been noted. But, in spite of this, the elements of instability 
(represented by infinite positive moments) which appear in most dis
tributions of price relatives are not present in these four distributions. 
(Type III distributions, to which these approximate, are characterized 
by finite positive moments of all degree.) It may be hazarded that this 
curious re-appearance of stability of type after thirty years, during which 
violent price disturbances took place, is due to an increase in the number 
of factors affecting the prices of the commodities studied, a corresponding 
decline in the importance of a limited number of factors which may at 
times have exerted a preponderant influence, and a decline in the strength 
of the varied intercorrelations between factors. The mere passage of 
time might be expected to bring about just such changes as these, and 
the evidence furnished by the various fixed base distributions which 
have been analyzed indicates that such a tendency is clearly present. 

But it is not a permanent condition of stability which is thus brought 
about. Just as the distributions of relatives on the 1913 base swing 
away from the normal type after 1923, 80 the distributions of 1891 base 
relatives depart from the type which had prevailed during the four 
years from 1921 to 1924. The business and price developments of 1925 
and 1926 introduced new factors, and distribution types deviating widely 
from the Gaussian and from Type III again appeared. But, if the 
history of past changes is repeated, time will bring further corrections, 
disruptive elements will be eliminated, or balanced, and there will be a 
new movement in the!direction of the stable frequency types. 

§ Changes in the Characteristics of Frequency Distributions 
of Weighted LiDk Relatives 

Figure 48, shows the changes in the location of the poirits repre
senting distributions of weighted logarithms of link relatives of whole
sale prices, as these points are defined by successive values of fJ, and fJ,. 
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,C/langes in skewness, kurtosis and stability (as measured by •• ) may be 
,followed on Figures 49 to 51. 

FIGURE 48 

THE POPULATION OF PRICES. , . 
Diagram Showing the Location of Points Representing Distributions of 

Weighted Link Relatives in Logarithmic Form, 
1891-1926'. 
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lTbe point l'epresl!Dtina: the distribution for 1915 falls beyond the limits of the chart. The values of 
the criteria are: 

lit = 3.7787 
IJJ= 20.21409' 

Variations from year to year in the characteristics of distributions 
of link relatives are, as might be expected, somewhat more pronounced 
than the variations in the form of distributions of fixed base relatives. 
Nevertheless, a series of cycI;cal swings away from and back to the axis 
of symmetry is discernible in these fluctuations. These swings may be 
followed most readily in the varying values of the measure of skewness 
(Figure 49). Tracing these values, for distributions of weighted loga.
rithms of link relatives, we find a series of peaks in the direction of 
positive skewness in the years 1893-95, 1899-1900, 1905-06, 1909, 1912, 
1915-16, 1922, and 1925. The va.lleys ~i. e. conditions of negative skew
ness) come in the years 1891, 1896, 1897, 1903-04,1908,1911,1914,1918, 
1921 and 1926. The years of approximate symmetry are 1898, 1902, 
1907, 1910, 1913, 1917, 1920, 1923,1924. 

If we start with the depression of 1896 there is observable a fairly 
consistent relationship between the direction and degree of skewness on 
the one hand and the changes in business activity on the other. The 
years of pronounced positive skewness are, in general, the years when the 
tide of business was running steadily in the direction of prosperity, with 
no material movement in the other direction. This is true of the years 
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1899, 1905 and 1906, 1909, 1912, 1915-16, 1922 and 1925. (The present 
evidence places 1900 in this group, although the annals of business show 
a mild recession in this year.) These are the years when the Beta points 
were pulled farthest to the right, -away from the axis of symmetry'. 

Scal.at -.... 

FIGURE 49 

MEASURES OF SKEWNESS OF D,STR,BUT,ONS OF WEIGHTED 
LOGARITHMS OF LINK RELATIVES, 1891-1926. 
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Distributions which are sharply skewed in a negative direction (i. e. 
with tails extending to the left) are found, in general, in years in which 
the tide of business activity was receding, or at its lowest point preceding 
revival. Such conditions prevailed in 1896 and 1897, in 1908, 1911, 
1914 and 1921, years in which the Beta points representing weighted 
logarithms of link relatives in Figure 48 are pulled to the left of the axis 
of symmetry. In 1903, 1904 and 1918 distributions of the same type 
are found, and there is evidence in the records of business of similar ten
dencies in these years, although the tendencies were not pronounced. 
The negatively skewed distribution for 1926 retleets the general decline in 
prices during that year, a decline which was exceptional in that it was not 
coincident with any widespread recession in business. 

When there are cross-currents in the husiness world or, more ex
actly, when the direction of movement changes in the course of the 
year, symmetrical distributions are secured. This is true of the distri
butions for 1902 (price index turned downward after October), 1907 

Ipositive skewness meana, in any C88e, that devio.tions above the central tendency 
exceed in Dumber correspondi~ deviations below. When the diEltributioDfl are logarith
mic, the word "corresponding' is to be interpreted in terms of ratios (i. e. a deviation 
of 20 per cent below a given value is equivalent to a deviation of 25 per ct"Dt above). A 
given degree of positive skewness on the logarithmic scale repl'f'.sents, thus, a greater 
degree of skewness on the natural scale. 



MEASUREMENT OF PRICE INSTABILITY 351 

(price index turned downward after October), 1910 (price index turned 
downward after April), 1913 (price index turned downward after Sep
tember), 1920 (price index turned downward after May), 1923 (price 
index turned downward after April), and 1924 (price index turned up
ward after June). All of these years except the l&st, it may be noted, are 
years during which prices turned downward. ,It is apparent that a down
turn within a calendar year tends to produce that condition of balance 
among price relatives which is lacking when the tide of price change is 
running steadily up or down.' 
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FIGURE 50 

MEASURES OF KURTOSIS OF D,STR,BUTIONS OF WEIGHTED 
LOGARITBYS OF LINX RELATIVES, 1891-1926 . 
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The dates mentioned above include all but two of those during which 
symmetrical distributions were obtained. The exceptions are 1898 and 
1917. In each of these years the general price index w&s rising, but there 
were conflicting forces "at work. In 1898 the effects of the preceding de
pression were still felt, and full-fledged prosperity had not yet arrived. 
In 1917 the flood of war-time advances w&s checked by federal price 
regulation, a factor which served, apparently, to produce the balance 
which ordinarily results from a turn in prices during the year. 

In this discussion the years prior to 1896 have been OInitted. The 
distributions of weighted logarithms of link relatives were negatively 
skewed in 1891 and 1892, and positively skewed in 1893, 1894 and 1895. 
Changes in distribution type during this disturbed five year period are 
not consistent with those noted for the later years, nor is there agree-

'The slight decline toward the end of 1925 was not sufficient to offset the pronounced 
positive skewness of the distribution of that year. 
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ment between the changes in form of weighted and unweighted dis
tributions'. 

FIGURE 51 
VALUES OF THE CRITERION ., FOR D,STR,BUTIONS OF WEIGHTED 

..... LOGARITHMS OF LINK RELATIVES, 1891-1926. -'2 • 
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lThe preceding analysis has bet>n restricted to distributions based upon a.verage 
annual prices. It would be possible to obtain a more accurate account of the changes 
which frequency distributions of price relatives undergo if we used monthly instead of 
annual P'"Ce8, but the labor involVed is prohibitive. Monthly price relatives of any of 
three diff.rent t~fixed base relatives, link relatives on the month preceding 85 
base, or link relati .... on the twelfth month precedinl! as b.....--might be employed in 
such a study. Distributions of fixed base relati ..... ,t may be expeeted, would have 
somewhat the same characteristics as distributions of annual averages, expressed as 
relatives on a fixed base, but changes in distribution type could be followed with more 
accuracy. Distributions of month-to-month link relatives would undoubtedly be very 
pea«ed (i. e. marked by heavy coneentration at the central tendency)! somewhat erratic 
m their chaoges and.,.,.t may be hazarded, would not be of great va ue in inre."reting 
economic cha.nns. .uistributions of link relatives on the twelfth month preceding as 
base might wei! prove to be quite significa.nt, if their chaoges were analyzed in detail. 
(The utility of measures of changes in the pri .. level, in dispersion! and in displaoement 
computed on this hssis has been suggested in preceding aections.) Such distributions 
would doubtless resemble distributions of annual link reJatives in their general charac
teristics, but should be more sensitive a.nd more accurate indexes of economic c~ 

Some indication of the form which such distributions would take is furnished by 
the following fiIlures, relating to distributions of monthly link relatives and twelve
month link relatives. Each of these distributions is composed of unweighted logarithms 
of relative prices 

Index Skew- Kill'-
Distribution of N Mean of dis- fI, fl. 

persion 
ness tosis 

-------- --
Montblylinkrelatives(Dec.I924, on 

Nov. 1924, as base) 388 102.4 3.5 1.3451 10.780 +.218 7.78 
Twelve-month link relatives (Dec. 

3.9329 +.28~ .93 1924, on Dec. 1023, as base! 389 103.7 13.2 .4554 
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The story of the chronological changes in the form of distribu
tions of price relatives has been confined to two particular types of 
distributions (unweighted fixed base relatives in natural form, and 
weighted logarithms of link relatives). The following summary 
contains the chief conclusions to which a study of these changes 
leads. 
1. Year-to-year changes in the form of distributions of fixed base 

relatives trace a series of swings away from and back to the . 
axis of symmetry. Sharp rises and declines in prices, such as 
those which occurred in 1893, 1895, 1916 and 1917, distort these 
distributions and carry them far from the Gaussian type. 
These deviations may be in the direction of positive or negative 
skewness. With very rare exceptions they bring distributions . 
more peaked than the normal. Swings away from the axis of 
symmetry are followed, in the history of price changes since 
1890, by clear movements back toward a stable, symmetrical 
type of distribution, approaching in several instances the Gaus
sian type. Such returns to the normal (or to a symmetrical) 
type may come with falling prices, as in 1894 or 1897, or with 
rising prices, as in 1923 (i. e. falling or rising with reference to 
the base period). They appear to come when approximate 
stability has been attained, after a period of disturbance. The 
tendency of fixed base relatives to cluster in this relatively 
stable form after periods of violent change, during which ex
tremely skewed and unstable distributions were formed, throws 
light on the nature of the forces affecting the system of prices, 
and on the character of their interaction. There is evidence here 
that after periods of disturbance in the price system there is a 
tendency toward a gradual restoration of the conditions of in
dependence and multiplicity of causal factors which are 
necessary to the fulfillment of the normal law, or of the law which 
is realized in distributions of Type III. The stable types do 
not persist, year after year, but tend to recur after unstable 
types have been generated in times of disturbance. 

The clearly defined regression to the normal type between 
.1916 and 1923 (shown graphically in Figure 47) furnishes a 
striking illustration of the re-attainment of equilibrium in the 
price system after a violent disturbance. 

2. Somewhat similar swings about the axis of symmetry are observ
able in the year-to-year changes in the distributions of link 
relatives in logarithmic form, but a rather different inter-
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pretation of these movements is called for. In general, depar~ 
tures from symmetry in the direction of positive skewness are 
found in years during which business activity is steadily in
creasing, with few conllicting movements. Swings to the left of 
the axis of symmetry come in years of recession or of depression, 
years during which the forces of business reaction are in the 
ascendant. Symmetrical distributions appear to be character
istic of years during which there are reversals of business and 
price trends. 

3. Distributions of the normal type are somewhat exceptional, but 
approximations to such distributions are found under conditions 
which may be defined with some degree of precisiop.. These 
conditions are not the same for fixed base and for link relatives. 
Distributions of fixed base relatives in natural form appear W 

.approach the normal type periodically, these periodic returns 
following intervals of sharp disturbance. The forces which tend 
to form symmetrical distributions, which at times are of the 
Gaussian type, re-assert themselves after such disturbances. 
Among link relatives in logarithmic form that state of balance 
which leads to symmetrical distributions (and, in perfection, to 
the Gaussian distribution) is not the typical condition, but 
seems to arise during years marked by conllicting tendencies. 
When this balance between opposing forces is attained it is as a 
transitory condition, appearing to mark a passage from one 
type of distribution to another. The periodic recurrence of 
those distribution types which appear under conditions of equili
brium is of particular interest as illustrating a form of moving 
economic equilibrium.' 

4;, A distinguishing feature of distributions of price relatives is 
that they do not conform to anyone type, but undergo marked 
changes with variations in price and business conditions. Most 
distributions of homogeneous data from biological, anthropologi
cal or other scientific fields, tend to conform to a common 
type, without sharp variations from sample to sample. Dis
tributions of price relatives may be of the stable Gaussian type at 
one time; they may, at another date, be sharply peaked and 
badly skewed in a positive direction, lying deep in the hetero
'This equilibrium, which relates only to commodity prices and to relative changes 

in these priCe8,z.,. is not, of course, to be CODfused with the type of moving equilibrium 
dealt with by rrofessor Henry L. Moore, in his recent Dotable extension of the general 
theory of economic equilibrium ("A Theory of Economic Oscillati011ll," QwJrlIrly J ournaJ 
oJ Econmniu, November, 1926). 
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(ypic area. Under other conditions we may find them equalll; 
distorted in the direction of negative skewness. The liability 
of such data to material changes from year to year in their 
group attributes is a fact of considerable economic importance. 

Since frequency distributions of price relatives are subject 
to marked changes in type, the problem of sampling is a par
ticularly difficult one. During years in which the universe of. 
price relatives is distributed in accordance with the normal 
law, or years in which their distribution follows any fairly 
stable frequency type, successive samples may be expected to 
possess common group attributes, and to yield statistical 
constants differing but slightly in value from sample to sample. 
In other years, when the sample distributions fall within the 

. -heterotypic area, the evidence suggests that the universe of 
price relatives is highly unstable. In such cases there can lie 
no assurance that successive samples would possess cOIllQlon 
group attributes, or that statistical constants derived from the 
higher moments would approach each other closely in value, 
when computed from different samples.' 

VII Relations Among Measures of Price Instability 

The various quantities described in the preceding pages have 
been presented as measures of different kinds of price instability. 
It remains to deterIIiine whether there are any consistent relation
ships among tpese measures. Some attention has been given in an 
earlier section to one phase of this question, the relation between 
changes in the price level and variations in the degree of dispersion 
of price relatives. Our present problem is the broader one of 
measuring relationships among all the measures relating to price 
stability, whether it be stability of the price level, stability of in
ternal relations, or stability of distributions of price relatives in 
combination. 

In the following tables certain of the results previously dis
cussed are summarized, with additional measures relating to other 

'The statistical coDStants commonly employed in studying price movements (the 
mean and the sta.ndard. deviation) involve oruy the first and second moments. These 
are stable over a wider range than are the higher momenta from which the criteria of 
curve type are derived, and are not subject to the same wide sampling fluctuations. 
Note ehould be made, however, of the limited validity of the first two moments for eli&
tributionB of the J~type which ha.ve been found to occur occasionally among price re-
lo.tivee. (Of. R. A. Fisher liOn the Mathematical Foundation of Theoretical Statistics," 
Phil. 7'raM. oj "'" RoyaI8ocidv oj London, Vol 222, pp. 338-J55.) 
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factors than dispersion. The pri ce indexes and the indexes of dis
persion which are employed in the four tables immediately following 
have been computed from weighted logarithms of link relatives. In 
computing the coefficients in Table 114 the sign of the change in the 
price level has been retained. 

TABLE 114 

CoRBJlLATION CoEPll'ICIEN'IS MlusUBIN'G THE RELATIONS BETWEEN CHANGES IN THB 
PBlCE LBvm. AND OTHEB GROUP MOVllHlCNT8 07 

l'IuCES 

(1) (2) (3) (4) 
Series correlated with percent- Period covered No. of Coefficient of 
age change in price level from observations correlation 

year to year 

Indexof~on 1891-1926 36 +.02 
Index of dispbwement (year- 1893-1926 34 +.10 

to-year diBpbwement, fixed 
base relatives) 

Criterion " (wtd.logarithms of 1891-1926 36 -.07 
link relatives) 

Variability of prices, monthly 
data 1891-1925 35 +.37 

These measures give no evidence of any relation between -the 
dispersion of link relatives and changes in the price level, when 
account is taken of the direction of the change in prices, nor of any 
relation between the year-to-year displacement of fixed base relllr 
tives and changes in the price level. The criterion K" which measures 
degree of departure from the stable Type III distribution, shows 
no significant relation to changes in the price level. The highest 
coefficient of correlation is that measuring the relation between 
the measures of monthly variability and the index of changes in the 
level of wholesale prices. 

In computing the above measures account was taken of the 
direction of change in the price level. Employing measures of the 
degree of change, without sign, the results in Table 115 are secured. 

We have here a distinctly higher set of coefficients than in the 
preceding table. The coefficient which measures the relations be
tween price dispersion and changes in the price level is changed 
from +.02 to +.61 when the direction of change in the price level 
is ignored.' There appears to be, also, some relation between the 
degree of change in the price level and the amount of price displace-

lSee, however, the note on p. 364. 
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TABLE 115 

CoRlUDLATION CoEFFlCIltNT8 MEASUBING THE RELATIONS BBTWEIlN CHANGES 
IN THE PlUCE LEvEL (WITHOm SIGN) AND OTHER GROUP MOVEMENTS 

011' PRICES 

(1) (2) (3) (4) 
Series correlated with percent- Period covered No. of Coefficient of 
age change in ~rice level from observations correlation 
year to year without regard 

to sign) 

Index of dispm:sion 1891-1926 36 +.61 
Index of disp1acement ~ 1893-1926 34 +.42 

to-year disp1acement, fixed 
base relatives) 

Criterion '" (wtd. logarithms 1891-1926 36 -.21 
of link relatives) 

Variability of pricee, monthly 1891-1925 35 +.69 
data 

ment, but the coefficient (+ .42, ba.sed on 34 observations) is too 
low to indicate that price level changes are a material factor in 
causing price displacement. The criterion K, shows a slight negative 
correlation with the index of price level changes, but the coefficient 
is not significant. . 

The above measures show a significant relationship between 
changes from year to year in the mean variability of individual 
commodity prices (mea.sures of variability being computed from 
monthly prices) and corresponding changes in the level of wholesale 
prices. In securing this result account ha.s been taken of those 
changes which occurred between 1915 and 1921, a.s well a.s of 
changes during earlier and later years. The coefficient is lpwered 
materially if the study is restricted to pre-war years. Changes in 
the degree of variability of the prices of individual commodities 
seem to be closely associated with changes in the price level only 
during times of relatively violent change in the general le'\7el of 
prices. At a later point further'reference is made to this subject.' 

When the index of dispersion is correlated with the various 
other mea.sures discussed we have the results given in Table 116. 

The positive correlation between dispersion and displacement 
is to be expected. The sort of disturbance which produces a wide 
scatter of prices tends, also, to cause a shifting of price relations. If 
we accept K, a.s a significant measure of group stability we may 
conclude, from this evidence, that the degree of price disper-

'See pp. 374-376 and tho footnote on p. 36(. 
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TABLE 116. 
CoRRELATION CoEITICIEN'l'S MBAStJBlNG 'l'BB RELATIONS BETWEEN" PmCB 

DIBPEBSlON AND OTHER GROUP Mo'VEMEN'l'B 
OJ' PBlCES 

~ Series correla with index of 
(2) 

Period covered 
(3) 

No. of 
(4) 

Coefficient of 
dispersion observations correlation 

Percentage change inarlrice 
level (without reg to 
sign) . 1891-1926 36 +.61 

Index of displacement (year-
to-year displacement, fixed 
baBe relatives) 1893-1926 34 +.63 

Criterion " (wtd. logarithms 
of link relatives) 1891-1926 36 -.14 

Variability of prices, monthly 
+.78 data 1891-1925 35 

sion hll8 no bearing upon group stability. The correlation between 
the mell8ureB of monthly variability and the index of dispersion is 
relatively high. The years which are marked by wide dispersion are 
characterized by a considerable movement of individual commodity 
prices within the year, a correspondence which is to be expected. 

In the next table are summarized the results secured when the 
index of displacement is correlated with various other mell8ureB. 

TABLE 117 

CoBRl!:LATlON CoBPI'ICIENTB MEASURING THID RELATIONS BETWBBN PmCII 
DISPLACEMENT AND OTHER GBOUP MOVBHBN'lB OP PmCBS 

(1) (2) (3) (4) 
Seri(>S correlated with index of Period covered No. of Coef6cientof 
~lacement (measuring the observations correlation 

. tin~m year to year of 
rn... relatives) 

Percentage change in price 
+.42 level (without regard to sign) 1893-1926 34 

Index of dispersion 1893-1926 34 +.63 
Criterion Kl (unwtd. fixed rn... 

+.67 relatives) 1893-1926 34 
Variability of prices, monthly 

+.58 data 1893-1925 33 

Certain of the above relations have already been commented 
upon. Some degree of correlation exists between the shifting of 
fixed bll8e relatives and the instability of the distributions composed 
of such relatives, when instability is mell8ured by «,. There is a 
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suggestion here that the sort of disturbance which is reflected in a 
high value of the index of displacement tends to produce unstable 
frequency distributions. A relation such as that found between dis
placement of prices and monthly variability is to be expected, since 
a considerable movement of individual prices would tend to increase 
the degree of displacement. . 

The preceding discussion has been concerned with annual 
measures only. For the years 1920 to 1926 we have a set of monthly . 
measures of price level movements, of dispersion, and of displace
ment. These measures, which represent changes over a twelve
month period, are shown in graphic form in Figures 34 and 41. It 
is apparent from an inspection of these graphs that there has been 
no consistent relationship between changes in the price level and. 
changes in dispersion or displacement, if account be taken of the 
direction of change in the general price index. There appears to 
have been a negative relationship during the period of violent price 
change in 1920 and 1921, and a positive relation in subsequent 
years. Accordingly, in testing these relationships, the percentage 
change in the price level has been used without sign. 

TABLE 118 

CoIlBELA.TlON CoEIITICIEN'm MEASURING THE RELATIONS AKONG MONTHLY 
MEASURES OJ' THE GROUP MoVEMEN'm OJ' PmCES 

(1) (2) 
Series corre1ated No. of 

observations 

Percentage change in price level, without sign, and 
index of dispersion, both computed from twelve-
month link relati ... for the period 1920-1926 84 

Percentage change in price level, without sign 
computed from twelve-month link relatives, and 
index of displacement of fixed base relatives over 
twelve-month period, for years 1920-1926 84 

Index of disperS1on, twelve-month link relatives, 
and index of displacement of fixed base relati ... 
over twelve-month period, for years 1920-1926 84 

(3) 
Coefficient of 

correlation 

+.80 

+.73 

+.95 

The above coefficients give evidence of the same relationships 
as were found in studying the various measures of year-to-year 
change, the only difference being that the relations among the 
monthly measures appear to be closer. 

Because of the intercorrelation between indexes of price level 
changes, dispersion, and displacement, it is desirable to compute 
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coefficients melUlUring the net or partial correlation between these 
variables. Annual measures have been employed in the first calcu
lations. The variables, with the symbols representing them, are 
the following: 

x,: Percentage change in price level, from year to year, 88 

computed from weighted logarithms of link relatives. (This 
variable measures the degree of change, without regard to 
sign.) . 

x,: Index of price dispersion, computed from weighted loga.
rithms of link relatives. 

:to: Index of price displacement, measuring the shifting of fixed 
base relatives from year to year. 

All measures are for· the period 1893-1926. The simple and net 
coefficients are given below. Some of the zero order coefficients 
differ slightly from those in the preceding section, because the 
period covered is slightly shorter in the present case. 

r .. = +.63 r .... = +.52 
r .. = +.42 r .... = +.04 
·r .. = +.63 r ... l == +.51 

These figures show an appreciable degree of net correlation be
tween changes in the price level (without regard to sign) and price 
dispersion, and approximately the same degree of correlation be
tween the dispersion of prices and the displacement of prices. There 
appears to be no relationship between changes in the price level 
and the displacement of prices. The apparent relationship shown 
by the simple coefficient of correlation is due to the intercorrelation 
of the variables being studied. Changes in the price level do not 
tend to increase or decrease the degree of price shifting, except in
directly through the effect of such changes upon the degree of dis
persion. 

A measure of the multiple correlation between price level 
changes, on the one hand, and price dispersion and displacement 
on the other, possesses significance. For this we have: 

R ... , = .63 
This coefficient measures the relationship between two types of 
price instability, instability of the price level and internal instab
ility.' In combining x. and x., as we do in computing the coefficient 

lit appears, from the coefficients or net correlation, that the influence of changes in 
tho price level upon degree of price displacement is felt only through the medium of eli&-
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of multiple correIation, we treat the factors of dispersion and dis
placement as a composite unit. This composite constitutes the 
best available measure of disturbances in the relations among 
commodity prices, disturbances due either to changes in relative 
position or to alterationS in the established margins which separate 
individual commodity prices. For converuence we may represent 
by the symbol to the composite variable which measures intema.! dis
turbances, and by z the variable which measures changes in the 
level of wholesa.!e prices. As a measure of correlation we have, then: 

rwz = .63 
This coefficient throws some light on the following question: 

Assuming that the relationship measured by this coefficient is a 
causa.! one,' to what extent would the violence of interna.! price dis
turbances be lessened if the price level could be stabilized? The co
efficient of determination may be derived from r. In the present 
case we have: 

dwz = r'wz = .40 
We may interpret this coefficient in the following fashion: If we 
assume a causa.! connection between a dependent and an inde
pendent variable, and if we measure variability in terms of the 
standard deviation squared, the coefficient of determination is a 
measure of the percentage of variability in .the dependent variable 
which is attributable to the independent variable. The correlation 
of +.63 between to and z means, on the assumption of a causa.! con
nection between the two, that 40 per cent of the variability of to (the 
dependent variable) is attributable to z.' 

In the present case this interpretation of the results throws 
some light on questions of considerable importance. Granting that 
to, the composite index of dispersion and displacement, truly reflects 
those interna.! disturbances which upset business and distort eco
persion. Yet I think it desirable to carry forward the discussion in terms of the multiple 
coefficient, though it is in this case identical with the simple coefficient which measures 
the relation between price level and dispersion changes. Internal changee in buainess 
relations result both from dispersion and displacement, and the two in combination 
constitute the most appropriate measure of business disturbance. 

!Stated values of the coefficient of correlation do not, of course, warrant the as
IIIImption of a cauaal relationship between variable quantitiee. There is probably,.in the 
present case, some justification for assuming & causal connection between external and 
Internal instability, between changes in the price level. as cause, and disturbances of in~ 
ternal relations, as effect. 

lThe remaining variability of w is 60 per cent of the original variability, as measured 
in terms of the standard deviation squared. If t.here were a single other factor, y, which 
accounted in full for this remaining variability, the value of d". would be .60, and the 
value of r .... would be +.77. 

The eoefIicient of determination is disc"""",- in the footnote on pp. 147-148. 
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nomic relations, the coefficient of + . 63, measuring the relation 
between changes in the general level of prices and this index of 
internal disturbance, indicates that changes in the level of prices 
are responsible only in part for internal instability. Assuming that 
the relationship is causal,. the internal disturbances would be re
duced by about 40 per cent if the price level were stabilized. Ap
proximately 60 per cent of the dispersion and displacement of 
prices must be attributed to the play of other forces. 

This conclusion, of course, applies only to wholesale prices. 
The broader question of the effect of stabilization of the price level 
upon other price relations lies outside the present discussion. And 
within the field of wholesale prices it is presented with the qualifi
cations and limitations suggested above. 

The monthly measures of change in the price level, in price 
dispersion and in price displacement, covering the years 1920 to 
1926, may be treated in a similar fashion. Following are the varia
bles and the corresponding symbols: 

x,: Percentage change in price level over twelve-month in
terval, without sign. 

x.: Index of dispersion computed from twelve-month link 
relatives. 

x.: Index of displacement over twelve-month interval, com
puted from 1913 base relatives. 

The simple and partial coefficients of correlation are: 

rll = +.80 
r" = +.73 
r .. = +.95 

r .... = +.53 
r" .• = - .19 
r ... , = +.89 

These measures confirm the conclusions based upon the annual 
measures of price changes. There is a significant relationship, 
though not an extremely close relationship, between the degree of 
change in the price level (without sign) and the degree of disper
sion. The net relation between these variables, on the monthly 
basis, is almost identical with that found in the study of annual 
measures (r .... = +.53 for the twelve-month links, +.52 for the 
annual links). Changes in the price level are not related to the 
shifting or displacement of prices except through the effect of price 
level changes upon dispersion. There is a close positive correlation 
between the degree of dispersion of twelve-month link relatives 
and the displacement, over the same twelve-month interval, of 
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fixed base relatives. This latter relationship is materially higher 
than that found to prevail between the annual measures of disper
sion and displacement (r ... , = +.89, as compared with +.51 for the 
annual measures). 

As in handling annual data, we may consider the coefficient of 
multiple correlation, R, ... , to be equivalent to a simple coefficient. r.... where 10 represents a composite measure of internal distur
bance, due both to the dispersion and the displacement of price 
relatives, and II represents changes in the general price level. We' 
have 

R, ... = r ... = .81 
For the coefficient of determination we have 

. dwz = r'wz = .66 
We may interpret this in the following fashion: On the as

sumption of a causal connection between changes in the level of 
prices and internal disturbance of price relations, we may say that 
during the seven year period from 1920 to 1926, 66 per cent of the 
internal disturbance in price relations was due to changes in the 
price level. Thirty four per cent of the internal disturbance- was 
due to other causes. 

These last results differ somewhat from those secured in the 
study of annual data. The coefficient of determination which, on 
the assumptions made, measures the percentage of internal distur
bance which may be attributed to price level changes, had a value 
of 40 per cent. when annual measures over the period 1893-1926 
were employed. The higher value of the coefficient based on 
monthly values between 1920 and 1926 is, perhaps, attributable to 
the fact that the latter period includes a time of violent change in 
the price level. There is reason to believe that during such a period 
there is a closer relation between external changes and internal dis
turbance than there is during more stable times. 

Both results lead to the same general conclusions: There is a 
significant relation between changes in the level of prices and in
ternal disturbance in wholesale price relations. There is a tendency 
for the degree of internal disturbance to vary with changes in the 
price level, the internal disturbance being greater the greater the 
degree of change in the price level. It is the amount of change in 
the price level, not the direction of change, which is significant. If 
we may assume that the connection between these variables is a 
causal one, internal disturbance being influenced by external changes 
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in the price level, the results indicate that the relationship is one of 
partial dependence only. The samples here studied indicate that 
from 34 to 60 per cent of the internal disturbance in price relation
ships is apparently due to other factors. There is some indication 
that the proportion of the internal disturbance which is attributable 
to price level changes tends to become greater during periods of 
violent change in the purchasing power of the dollar.' 

VIII Summary 

1. The investigation of the behavior of price relatives in com
bination hllB been approached lIB a study of price instability. Three 
types of instability have been distinguished and corresponding 
mea.sures have been employed. 

r

· In mea.suring instability of the price level index numbers of the 
usual type have been used. 

In mea.suring internal instability, arising from alterations in the 
i relations among the prices of different commodities, use hllB been 
I made of indexes of price dispersion and of price displacement. The 

dispersion of prices results from the varying ~ovements of indi-
'The abo"" conclusions are to be interpreted in terms of the particular measures of 

internal disturbance which bave beeo employed and with referen<e to the methods 
used in measuring the relations among the several variables. The price dispersion which 
baa been measured is that of link relatives, while the index: of displacement is derived 
from fixed base relatives. The conclusions are valid to the extent that these two 
measures reflect internaJ disturbances in the relations amo~ different elemenu. in the 
busineM syRtem. It is quite possible that more satisfactory lDdexea of changes in price 
relations may be developed. In any case it is desirable that the conclusions be tested 
when broader data or better measures are available. 

Although it seems desirable to put the conclusions in the definite form employed in 
the text, the impression of accuracy which such fUmres give is misleading. It is mi&
leading partly because of the relative smallness of tile sample; more iml"'rtant, I think, 
is the probability that the relations in question vary from period to penod. It appears, 
from a study of the results in detail, that the d~ of ",lationship between chauges in 
the price level and changes in dispersion and displa.cement is far from constant, and 
that the differences between .P"!'!ods are even greater than those which the two sets of 
results given above would Indicate. During periods of extreme disturbance those 
monetary and credit changes which are reflected in changing price levels are of domi· 
nant importance in determining the degree of internal instability. If the study were 
restricted to monthly data drawn from such a period (say the period from 1915 through 
1921) one might expect an even closer rc1ationship than that found for the period 1920 
to 1916. Duriug periods marked by only minor ch&og<s in the price level a very much 
lower degree of relationship between external and internal ch&og<s would be e'!l""'ted. 
At such times those specific price--making forces which affect the priees of individual 
commodities are vastly more important in causing shifts in internal relations than are 
the pneral factors whioh touch individual prices only through changes in the pUl'
chasmg power of the monetary unit. For this reason, the coefficients of correlation and 
of determination derived from annual data for the period 1891-1926 are probably too 
low if rc1ations between external and internal changes during periods of extreme price 
disturbance are in question, too high if interest attaches to the same relations during 
periods marked by minor changes in the lewl of prioea . 
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vidual commodity prices between given dates. The index of dis
persion of which chief use has been made in the present investigation 
has been derived from the standard deviation of logarithms of price 
relatives. The dispersion both of fixed base and link relatives has 
been measured. Price displacement, which reflects a second type 

I of internal instability, results from the shifting of the relative posi
tions of commodity prices. The index of price displacement is 
derived from the coefficient of rank correlation. 

The third type of price instability is a group attribute. In 
studying it we deal with the entire population of prices as an o~ 
gamc entity. The investigation of this type of instability deals 
with questions of homogeneity, and with the character of the forces 
which bring about particular types of distributions. In the descrip
tion of groups the criteria of distribution types developed by Karl 
Pearson have been employed. Accepting the Gaussian (normal) 
distribution and distributions of Type III in Pearson's classification 
as stable types, the degree of departure of various price distributions 
from these types has been measured. Changes from year to year in 
the characteristics of frequency distributions of price relatives have 
been followed. Distributions of fixed base and link relatives, of un
weighted and weighted relatives, and of relatives in natural and in 
logarithmic form have been contrasted in respect to their basic 
characteristics. 

2. In connection with the measurement of changes in the 
level of wholesale prices a number of measures of the sampling re
liability of different types of index numbers have been computed. 
Among the facts revealed by these measures of reliability are the 
following: 

a. When about 200 commodity price series are used and when 
there is an approximately normal degree of dispersion of 
wholesale prices, the standard errors of unweighted arith
metic and geometric means of link relatives average slight
ly less than one per cent of their respective means. 

b. The sampling errors of averages computed from fixed base 
relatives increase sharply during the first several years 
after the base year, but thereafter the change in the 
sampling error is slight. With about 200 commodity 
price series, and in the absence of extreme dispersion, the 
standard errors of unweighted arithmetic and geometric 
means "Of fixed base relatives amount to about 1.8 per 
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cent of their respective means when the base of the relatives 
is ten years removed. 

c. Except during periods of extreme price disturbance the 
sampling errors of arithmetic and geometric means are 
about equal. In periods of disturbance the arithmetic 
mean is subject to much greater sampling errors. 

d. The use of weights adds to the sampling errors of index 
numbers. The standard errors of weighted averages, as es
timated in the present study, are from one-half to two
thirds again as large as the standard errors of corresponding 
unweighted averages. 

3. The dispersion of price relatives on a fixed base tends to 
increase as the base year becomes further removed, but under or
dinary circumstances this increase is at a decreasing rate after the 
sharp initial increase during the several years immediately following 
the base year. 

4. During the years from 1891 to 1913 the movement of the 
index of dispersion computed from link relatives was gradually 
downward. This tends to substantiate other evidence that during 
the several decades prior to the war the price system was becoming 
somewhat more stable. 

5. The index of dispersion computed from link relatives regis
tered higher values during the years 1916-1923 than in any previous 
year since 1890. The maximum degree of internal disturbance, as 
measured by this index, was experienced in the price movements 
between 1920 and 1921. By 1924 the index had declined to a level 
which approximated pre-war standards. 

6. There has been found no tendency for the dispersion of 
price relatives to increase with rising prices and to decline with 
falling prices. There is, however, a relation between the degree of 
dispersion and the degree of change in the price level. The disper
sion tends to increase the greater the disturbance of the price level, 
whether prices be rising or falling. 

7. In measuring price displacement during the war and post
war years three different sets of price relations have been used as 
standards, or criteria. 

a. The first of these is based upon the ranking in 1914 of 
relatives on the 1913 base. This ranking defines a set of 
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price relations which is the result of economic changes 
during but a single year. This set of relations WIlB almost 
completely destroyed aa the result of developments between 
1914 and 1916. By 1918 not a vestige of it remained. In 
1925 and 1926 there waa a slight swing back toward the 
relations defined by this criterion. 

b. The second criterion of pre-war price relations is furnished 
by the ranking in 1914 of relatives on the 1891 baae. This 
ranking reflects a firmly established set of price relations, 
since it represents the net effect of economic changes over a 
period of 23 years. As is to be expected, the index of dis
placement with reference to this criterion shows much less 
radical shifts during the war and post-war years. There 
were fundamental alterations in these relations, but in its 
main outlines this system survived the war. Maximum 
displacement waa recorded in 1923. The three succeed
ing years brought a distinct swing back toward pre-war 
relations. 

c. In securing a third criterion, which would represent a 
fairly well-founded set of pre-war price relations, but one 
which did not depend upon prices so far removed aa those 
of 1891, relatives on the 1909 baae were computed. The 
values of these relatives, for individual commodities, were 
averaged for the years 1911-1914, and the ranking of these 
averages furnished the desired standard. The set of rela.
tions thus defined waa profoundly modified by the changes 
of the war period, but waa not destroyed. The degree of 
change waa greater than the change in the set of relations 
baaed upon 1891 relatives, and less than the change in the 
set of relations baaed upon 1913 relatives. It is noteworthy 
that there is a close correspondence between the year-to
year changes in the three indexes of displacement described 
above. All agree in showing some movement back toward 
pre-war price relations during the years from 1924 to 1926. 

8. A study of the frequency distributions of price relatives, 
and of the changes from year to year in such distributions yields in
formation concerning the forces affecting the general system of 
prices. A condition of stable equilibrium is attained, and stable 
distribution types appear, when the causal factors are independent 
of each other and when there are so many forces in operation that 
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no one force exerts a preponderant influence. This stability is 
generated by the balance of forces affecting the prices of individual 
commodities. 

The general analysis leads to the following conclusions: 

a. Distributions of price relatives are of an erratic and ex
tremely unstable character. They do not conform to any 
one ideal frequency type, although Type IV of Pearson's 
classification predominates. 

b. The conditions which give rise to the normal distribution 
are seldom realized in the distribution of price relatives. 
Of 190 distributions analyzed in detail only 18 could be 
classed as conforming to the normal type, even when 
generous allowance is made for errors of sampling. 

c. There is some improvement in stability of distribution 
type and in the efficiency of the orthodox descriptive 
measures when logarithms of price relatives are used, in 
place of relatives in natural form, when weights are em
ployed, and when link relatives rather than fixed base 
relatives are combined. 

9. The yea.r-to-yea.r changes in the form of distributions of 
price relatives reflect disturbances in the equilibrium of the price 
system which are due to variations in business conditions. 

a. Distributions of fixed base relatives pass through a series 
of swings away from and back to a symmetrical form. 
Sharp rises and declines in prices, such as those which 0c

curred in 1893, 1895 and 1916 distort these distributions 
and carry them far from the Gaussian type. These devia
tions may be in the direction of positive or negative skew
ness. Swings away from symmetry during periods of dis
turbance are followed by clear movements back toward a 
stable, symmetrical type of distribution, which approaches 
in several instances the Gaussian type. A striking example 
of the re-attainment of group stability after a severe dis
turbance is found in the changes in the characteristics of 
distributions of fixed base relatives between 1916 and 1923. 

b. Somewhat similar departures from and returns to a sym
metrical type are observable in the yea.r-to-yea.r changes in 
the distributions of link relatives, but the conditions under 
which the stable types emerge are not the same as those 
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under which stability of fixed base relatives is attained. In 
general, departures from symmetry in the direction of 
positive skewness are found in the years durmg which busi
ness activity is steadily increasing, with few conflicting· 
movements. Swings in the direction of negative skewness 
come in years of recession or of depression. Symmetrical 
distributions appear to be characteristic of years during 
which there are reversals of business and price trends. 

10. An attempt has been made to measure the relationship be
tween instability of the price level and internal instability, the latter 
being measured by the indexes of dispersion and disPlacement, in 
combination. There has been found a tendency for the degree of 
internal disturbance to vary with changes in the price level, the in
ternal disturbance being greater the greater the change in the price 
level. (It is the degree of change in the price level, not the direction 
of change, which appears to be related to internal disturbances.) 
If we assume that the causal relationship runs from changes in the 
price level to variations in the degree of internal disturbance, the 
evidence of the present study indicates that, during the years 1893-
1926, approximately 40 per cent of the internal instability of whole
sale prices could be attributed to fluctuations in the wholesale price 
level. The remaining 60 per cent may, on·this evidence, be at
tributed to other causes which would, presumably, continue to 
operate if there were no changes in the level of prices. 

The proportion of internal instability attributable to changes 
in the level of wholesale prices was somewhat greater, as measured 
by monthly indexes, during the years 1920-1926. Again asB"\lIlling 
a causal connection, there is evidence that during this period some 
66 per cent of the internal disturbance of price relations was due 
to changes in the price level. There is a suggestion here that during 
a period of violent change in the price level there is a closer relation 
between external changes and internal disturbance than there is 
during more settled times. 



CHAPTER IV 

MEASURES OF PRICE BEHAVIOR IN COMBINATION 

We have attempted in the preceding chapter to secure infor
mation about the price structure by studying the characteristics of 
price relatives in combination. Such relatives describe only one 
aspect of price behavior. All the other measures of price behavior 
which were dealt with in the first two chapters may be combined in 
similar fashion in determining the characteristics of the population 
of prices. Although the data available do not permit an extension 
of this type of investigation to all aspects of price behavior, certain 
of the measures we have may be studied in respect to group at
tributes. 

I Group Characteristics of Measures of Price Variability 
and Trend 

1. MEASURES OF MONTHLY VARIABILITY OF WHOLESALE 

PRICES, IN COlllBINATION 

The measures of monthly price variability which were described 
in Chapter I may be combined by years, or the averages for in-

! 
dividual commodities over a term of years may be combined. The 
distributions secured from the annual values are of a type which 

, does not vary greatly from year to year, except during periods of 
rather violent price change. In the following table six representative 
annual distributions are given, together with a distribution secured 
by classifying averages for individual commodities for the entire 
period from 1890 to 1925, exclusive of the disturbed years between 
1914 and 1921.' These distributions are presented graphically, in 
the form of column diagrams, in Figure 52. 

The distributions which relate to the relatively quiet years 
prior to the war are peaked and J-shaped, sharply skewed in a 
positive direction. There is a heavy concentration of frequencies at 
the lower end of the scale, indicating a relatively low degree of 
monthly variability for the great bulk of commodities. The tails 
tapering far to the right reveal the presence of a small number of 

'Th. averages combined in this diotributiOD are those given in Appendix Table VI 
for farm products and fooda and in Appendix Table IV for au other eommoditieo. 

870 
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TABLE 119 

FmoQUBNCY TABLBS SaoWlNO DnmmnrrroNS or CoIDlODlT!' PRIeR SE""", 
CI.AssI:Pmo ACCORDING 'l'O MONTHLY V AlUABJLlTT 

(1) (2) (3) (4) (5) (6) (7) (8) 

Class limits 
Frequenci .. 

Averages 
M...."., of variability 1890 1901 1914 1916 1920 1925 1890-19<25 

exeluding 
1914-1921 

.00-1.99 83 ·76 94 16 19 80 51 
2.00- 3.99 .w 51 40 27 22 42 57 
4.00- 5.99 24 30 23 37 29 35 36 
6.00- 7.99 18 18 19 35 30 25 33 
8.00- 9.99 14 9 12 43 27 5 16 

10.00-11.99 4 5 8 10 14 6 5 
12.00-13.99 5 7 6 11 11 8 4 
14.00-15.99 4 2 2 7 14 1 0 
16.00-17.99 2 2 1 6 10 1 0 
18.00-19.99 2 0 5 4 7 0 1 
20.00-21. 99 2 2 1 3 5 0 0 
22.00-23.99 2 1 1 1 8 1 1 
24.00-25.99 1 1 1 3 6 2 0 
26.00-27.99 0 0 1 2 1 0 1 
28.00-29.99 0 0 0 3 1 1 
30.00-31.99 1 1 1 2 0 
32.0<h33.99 0 0 1 3 
34.0<h35.99 1 0 0 1 
36.0<h37.99 1 0 2 
38. 0<h39. 99 1 1 
40.00-41. 99 0 2 
42.00-43.99 0 
44. 00-4S. 99 0 
46.00-47.99 1 

Totals 204 205 214 214 214 211 206 

commodities marked by extremely high variability. This is charac
teristic, and is found in the distribution for each year of the period 
covered. 

The distributions for the years 1916 to 1921 possess this tail 
extending to the right, but differ from the distributions of or
dinary years in that the mode fa.Ils well above the owest class. The 
distributions for 1916 and 1920 which are shown n Figure 52 furnish 
two somewhat different examples drawn from this period. They are 
positively skewed, but w;th the movement of the mode to the right 
there has come a closer approach to symmetry. The distribution 
for 1925 represents a return to the pre-war type. 

These several distributions throw considerable light upon the 
nature of the population of commodity prices, when classified in 
respect to their variability from month to month. In normal times 
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FIGURE 52 
COLUMN DIAGRAMS SHOWING DISTRIBUTIONS OF MEASURES OF MONTHLY 

VARIABILITY FOR SELECTED YEARS. WITH A DISTRIBUTION BASED 
UPON AVERAGES FOR THE PERIOD 1890-1925.' 
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IThe unit employed OD the z-acale and the class frequencie!ll are given in Table 119. 

a stable group, fluctuating over a narrow range within the year. is 
of dominant importance. Proceeding up the scale of variability 
there is a decrease from the beginning in the frequencies found in 
successive classes. A few outlying commodities fluctuate widely 
within the year, but these constitute a very small minority of the 
total number. 

This situation is not changed by the rather considerable ad
vances and declines in the price level which occur during most 
business cycles. A great price revolution, however, increases the 
modal variability materially, and we secure distributions which ap
proximate the type found in most collections of quantitative ma
terial. There is a decline in frequencies on both sides of the mode, 
but the relatively small group of widely fluctuating commodities 
remains, maintaining the pronounced positive skewness of the dis
tributions. 

The distribution of averages, for which the class frequencies are 
given in the last column of Table 119 and which is shown graphically 
in Figure 52, is sharply skewed in a positive direction, with a con
centration of cases near the lower end of the scale. The mode is 
slightly above the lowest elass, however, giving a distribution which 
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in form tends slightly away from the type which waS usual before 
the war. 

Averages and measures of variation relating to the distributions 
of monthly variability measures for the years from 1890 to 1926 are 
summarized in the following table. Measures of the monthly 

TABLE 120 

MONTHLY V ABIABn.rrr OF WSOLESALB PRICES 

AVER.AGES AND STANDARD DEVIATIONS CoMPlJTED J'ROM MEASUREB 01' PRICE 
V 4lUABILITY )'OR INDIVIDUAL CoMHODmEB, 1890-1926, WITR 

V ABIABILITY MBASURES RELATING TO AN Um:mx. 
01' WHOLESALE PRIC~ 

(1) (2) (3) (~ ~5) 
Year No. of M ..... Stan ard Month y variability 

pri~e deviation U. S. Bureau of Labor Stati&-
senes tics index 

1890 204 4.8 6.2 
1891 204 4.4 5.9 
1892 204 4.5 6.0 
1893 206 4.9 5.8 
1894 206 4.6 4.6 
1895 206 6.3 6.7 
1896 206 4.7 4.7 
1897 206 4.8 5.7 
1898 206 4.1 4.7 
1899 206 6.0 5.6 
1900 206 5.5 5.9 1.34 
1901 205 4.3 4.9 1.58 
1902 214 4.7 6.3 2.58 
1903 214 4.8 5.4 2.03 
1904 214 4.1 4.3 1.26 
1905 214 4 .. 5 4.8 .77 
1906 214 3.5 4.0 1. 78 
1907 214 4.5 4.8 1.42 
1908 214 4.7 4.6 1.20 
1909 214 4.6 5.3 2.66 
1910 214 4.3 4.9 2.56 
1911 214 4.3 5.6 1.1.9 
1912 214 4.6 6.1 1.68 
1913 213 3.7 5.1 .55 
1914 214 4.4 5.3 1.23 
1915 214 5.9 6.5 2.02 
1916 214 8.7 6.5 6.89 
1917 214 10.6 6.7 5.95 
1918 213 7.3 5.5 3.37 
1919 212 9.7 7.1 3.96 
1920 214 10.8 8.8 6.95 
1921 214 8.5 5.7 4.97 
1922 213. 6.5 6.6 3.86 
1923 214 4.9 5.1 1.59 
1924 213 5.4 5.5 1.61 
1925 211 4.7 6.1 1.12 
1926 211 4.2 4.9 1.23 

• 
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variability of the general index of wholesale prices' for the years 
since 1900 are included for the purpose of comparison. The two 
sets of measures are shown in Figure 53. 

The relative stability of the averages from year to year, prior 
to the war-time disturbances, is worthy of note. Only twice.in the 
25 years from 1890 to 1914 does the average rise above 6.0, and 
only twice does it fall below 4. o. In 20 of the 25 years it is between 
4.0 and 5.0. We may judge from this considerable sample that 
except in times of such extreme price disturbances as were brought 
by the war, the amplitude of the fluctuations of individual prices, 
viewed collectively, does not VIIIY greatly from one year to the next. 
The cyclical swings of the general price level are hardly apparent in 
these averages, which take account of all price changes. The host 
of accidental and seasonal price changes, the multitude of minor 
and major price movements which represent adjustments to shifting 
relations of supply and demand for individual commodities-all 
these go on without substantial break. Cyclical changes are, of 
course, intermingled with these at all times, but the point of im
portance is that there appear to be no pronounced increases or de
c~ in the degree of price variability which may be associated 
with cyclical swings of business or with cyclical swings in the general 
price level. Between January, 1909, and December, 1909, the price 
index rose from 93 to 103. The average measure of variability for 
that year was 4.58. In January, 1905, the price index had a value 
of 87; in December, 1905, the index had a value of 87. The index 
for the year fluctuated between 85 and 87. The average of the 
variability measures for 1905 was 4.55. The year 1909 was marked 
by considerable change in the price level while 1905 was a year of 
practically no change, yet the two averages, based upon the move
ments of individual commodity prices, were substantially the same 
in the two years. 

This rather curious independence of the measures of change3 
in the general price level and the measures of fluctuations in indi
vidual commodity prices is clearly brought out when the annual 
averages given in column (3) of Table 120 are compared with 
measures of the monthly variability of the general price index, in 
column (5). They are graphically compared in Figure 53. 

The absolute values of the averages relating to individual com
modity prices are, of course, greater. Much of the variability of 

'The index of the United States Bureeu of Labor Statistics. The m • .asuree of 
variability were seoured by bandIiDg this index as an individual eeriee, jl18t as the pri ... 
of individual oommoditiee were _ted. 
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FIGURE 53 

MEASURES OF MONTHLY VA1UABILITY OF WHOLESALE PRICES. 

Comparison of Annual Averages, Computed from Measures of Variability 
of Individual Price Series, with Measures Derived from the 

Index of Wholesale Prices of the United 
Scal~ of 

veriebility 
IWOent; 
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States Bureau of Labor Statistics. 

Individual Price Ser-ies 

Index of Wholesale Prices of 
United States Bureau of Labor Statistics 

individual prices is cancelled by opposite movements of other prices 
when an index is constructed. But the averages of the in<Uvidual 
measures are much more stable from year to year than are the 
measures relating to the general index. Using annual values for 
the period 1900-1914, the coefficient of variation of the measures 
derivP-d from the price index is 37 . 3 j the corresponding coefficient 
for the averages is 10.1. During this period, at least, changes from 
year to year in the degree of variability of the index of wholesale 
prices were not paralleled by similar changes in the variability of 
individual prices. 

The absence of a significant relationship between the averages 
of the individual measures of price variability and the measures of 
variation in the price index is clearly demonstrated by the coefficient 
of correlation. This coefficient has a value of + .19, when measures 
for the years from 1900 to 1914 are employed. (Corresponding items 
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in columns (3) and (5) of Table 120 have been pall-ed in computing 
tJrls coefficient.) 

The high values of the average measures of variability in 1895 
and 1899 appear to be exceptions to the rule. that the variability 
of individual commodity prices is not greatly affected by variations 
in the price level. The relatively high figure for 1895 is doubtless 
due to the sharp double reversal in the direction of the general price 
movement. A cyclical low value was recorded in March of that 
year, and a high in October. In 1899, the other year of high varia.
bility in the pre-war era, there was a considerable rise in the price 
level during the year. 

It was pointed out in the preceding chapter, in discussing the 
trend of the index of dispersion, that there had been a distinct 
downward movement during the 24 years prior to the war. This 
was taken to be an indication of increasing price stability. The 
averages of the monthly variability measures show a similar ten
dency. The statistical evidence does not definitely prove the down
ward trend to be significant (the coefficient measuring the slope of a 
line fitted to the annual measures from 1890 to 1913 is equal to 1.45 
times its standard error) but the tendency toward a decline in the 
degree of variability is worthy of note. 

The two years in which the average measures of variability 
were lowest were 1906 and 1913, the former a year of unchecked 
prosperity, the latter a year of prosperity and recession. These ex
ceptionally low values came in the decade preceding the war. 

The previous discussion has dealt solely with the period prior 
to the war. The severe price disturbances of the years 1915 to 
1922 increased the variability of individual commodity prices ma.
terially. In no one of the seven years from 1916 to 1922 does the 
average of the variability measures fall as low as the maximum value 
recorded prior to that time (6.3 in 1895). The tremendous price 
cycle of tJrls period brought fluctuations in individual commodity 
prices which have no counterpart in our price history since 1890. 
Not until 1923 was the variability of individual prices reduced to a 
level approximating pre-war records. From 1920 to 1926 the annual 
averages of the variability measures moved steadily downward, ex
cept for a slight up-turn in 1924. 

These annual averages of price variability indicate the average 
J magnitUde of fluctuations in individual commodity prices within a 

twelve-month interval. In so doing they throw light on a phase of 
price behavior which no other measure illuminates fully. The ap-
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proximate stability of this average during years of rising and falling 
prices, during years of prosperity and depression, of revival and 
recession, is perhaps thefact of chief imporlance to be gleaned from this 
survey. Onlyanextreme price revolution changes materially the aver
age amplitude of fluctuations in the prices of individual commodities. 

The standard deviations which are given in column (4) of Table 
120 are of interest in showing how extreme are the differences be
tween individual commodities in the matter of monthly variability. 
In all but three of the pre-war years the standard deviations of these 
measures exceed their means. This wide range in the matter of varia
bility was revealed by the individual figures given in Chapter I. The 
present set of measures describe this variation in quantitative terms.1 

2. MEASURES OF YEAR-TO-YEAR VARIABILITY OF WHOLESALE 

PRICES, IN COl\lBINATION 

When the measures of year-to-year variability for 216 commodi
ties are combined, the following distribution is secured. This is 
shown graphically in Figure 54. 

TABLE 121 
FuQ'UENCT TABLE SHOWING THll DIBTRIB1JTION 01' 216 CoMMODITY PmClil SJillUBS 

CLABSIPnm ACOORDING TO YEAR-TO-YEAR V ABIABILI'lT DUBING TIlE PEaroD 
1890-1913, WITH STATI8TICAL MEASUlUIlS DESCRIPTIVE OF 

THB DISTRIBUTION 

(1) 

Claa! limite 
M f ··· (2) easure 0 varl&bihty 

.00- 1.99 
2.00- 3.99 
4.00- 5.99 
6.00- 7.99 
8.00- 9.99 

10.00-11.99 
12.00-13.99 
14.00-15.99 
16.00-17.99 
18.00-19.99 
20.00-21.99 
22.00-23.99 
24.00-25.99 
26.00-27.99 
28.00-29.99 
30.00-31.99 
32.00-33.99 
34.00-35.99 

Total 
Mean 
Median 
Standard deviation 
Coefficient of variation 

Midpoint 

1 
3 
5 
7 
9 

11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 

8.80 
7.73 
4.98 
56.6 

(3) 

Frequency 

7 
29 
34 
44 
23 
24. 
21 
17 
11 
2 
1 
1 
1 
o 
o 
o 
o 
1 

216 

'The fact was noted at an earlier point that for J-curves, of the type to which the 
preeent distributions belong, the efficiency of the first and second moments is low. The 



378 THE BEHAVIOR OF PRICES 

The distribution is peaked, and skewed in a positive direction. 
As with the measures of monthly variability there is a clustering of 
the great IIllll!S of the measures near the lower end of the scale, with 
a limited number of commodities which are highly variable in price 
lying far out to the right. The skewness is much less pronounced, 
however, than it is in the distribution of monthly measures. The 

FIGURE 54 
COLUMN DIAGRAM SHOWING THE DISTRIBUTION OF MEASURES OF YEAR

TO-YEAR VARIABILITY 

BASED UPON PRICES OF 216 COMMODITIES DURING THE PERIOD 
1890-1913. 

Froquency 
40 

20 

$91317.1.12$ 
SCale of variability 

dispersion of the individual measures about the mean is relatively 
high (coefficient of variation 56.6), but it is not so great as the 
dispersion of monthly variability measures. Differences between 
commodities in respect to monthly variability are greater than in 
respect to year-to-yea.r variability. 

The remaining attributes of the distribution are discussed 
below, in comparing distributions relating to various measures of 
price behavior. 
means and standard deviations used in describing th ... distributions have not, therefore, 
the degree of validity they have in connection with distributions which come closer to 
the normal type. 
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3. MEASURES OF FREQUENCY OF PRICE CHANGE, IN 
COMBINATION 

The frequency distributions of mearures describing the behavior 
of commodity prices, which have been presented in Chapter III and 
in the preceding pages of this chapter, cover a wide variety of types, 
ranging from normal distributions to the most extreme divergent 
forms. When frequency of change mearures are combined some
thing entirely different in the way of frequency distributions is 
secured. These give a series of U-shaped distributions, a type which 
is relatively rare in the annals of statistics. 

The measure of frequency of change for an individual com
modity is secured by dividing the number of months in which a 
change in price is recorded by the total number of months for which 
prices are quoted, less one. This gives a quantity which varies be
tween zero and unity, zero indicating no price change during the 
period covered, unity indicating a change in price every month. 
Such a measure has been worked out for each commodity for each 
of five different periods. Combining the measures for the separate 
periods, and for the entire period excluding the years 1914-1921, 
six frequency distributions are secured. The class frequencies are 
given in the following table. 

TABLE 122 
FREQUENCY TABLES SHOWING DISTRIBUTIONS OF 206 'CoMMODITIES CL.&.ssIFIED 

ACCORDING'l'O FREQUlCNCY or MONTHLY PRICE CHANGES 

(1) (2) (3) (4) (5) (6) (7) 
Class limits 
Measure of Frequencies 

frequency of Cha.ngel 1890-1897 1898-1905 1906-1913 1914-1921 1922-1925 1890-1925 
. (excl. 
1914-
1921) 

.00- .10 58 49 58 7 35 45 

.11- .20 18 22 19 25 31 25 

.21- .30 20 20 23 25 14 16 

.31- .40 14 13 14 23 14 19 

.41- .50 6 12 9 25 8 14 

.51- .60 5 12 8 11 5 7 

.61- .70 11 11 8 17 10 6 

.71- .80 12 8 13 13 7 15 

.81- .. 90 W 13 13 12 18 15 

.91-1.00 52 46 41 48 64 44 

Totals 206 206 206 206 206 206 

.. ITbe mille of the first classm the above table (In actual values .00 to .IOS, the onlinal meaaureebelnc 
ft'COrded to the second decimal plact) ia e1jahtly greaw than the ranee of any other clas!, and the range of 
the 181t ~ (in a.ctual valUe! .9OS to 1.000) is e1iabtly leas than the ranae of any other claIt. Tbe enol' 
iPtfOduoed II nqliaible. bowever. 
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Column diagrams representing these distributions are plotted 
in Figure 55. Measures descriptive of the distributions are given 
below. 

TABLE 123 

FREQUENCY 01' MONTHLY PRICE CHANGES 

AVERAGES AND MEASURES 01' VARIATION, BY PERIODS 

(1) 
Penod 

(2) 
Mean (3J..ro 

Stan 
devia.tion 

1890-1897 .456 .369 
1898-1905 .467 .352 
1906-1913 .441 .355 
1914-1921 .540 .301 
1922-1925 .534 .367 
1890-1925 (ex-

cluding 1914-21) .463 .350 

(4) 
Coefficient of 

variation 

80.8 
75.4 
80.5 
55.7 
68.7 

75.6 

The averages show a slight decline in the mean value of the 
measure of frequency of change during the three periods prior to 
the war, with approximately the same degree of variation through
out., The three frequency distributions for these periods are of the 
same general U-shape. There is a rather significant elongation of 
the left arm of the U in the third period, however, and a corres
ponding shortening of the right arm. This means that there were, 
during the period from 1906 to 1913, relatively more commodities 
in the class for which the frequency of change was very small, and 
a smaller number of commodities in the class having an extremely 
high frequency of change, than there were during the two earlier 
periods. The tendency toward greater price stability which was 
in evidence during the several decades prior to the war is here 
apparent. 

The war reversed this tendency. The long left arm of the dis
tribution disappears, and the right arm is extended. Although 
there is a substantial concentration in the four cl8BSes next above 
the lowest, the modal class is that at the upper end of the scale. 
The average is materially higher than the averages computed 
from distributions for the three earlier periods. 

The last period covered (1922-1925) witnessed a partial return 
'Arithmetic mean and etandard deviation 1000 much of their sil!llificanoe and 

validity when IIl!ed in locating and scaling diatributiona of the U-t)'pO to which th ... 
belong. See R. A. Fisher, "On the Mathematical Foundations of Theoretical Stati&
ti .... Phil. Tram.llo!/<Jl Socie4I oj LOIfdorJ, Vol. 222A. 
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FIGURE 55 

C.oLUKN DlAGRAHS SHOWING DISTRIBUTIONS OF MEASURES OF 
FREQUENCY OF PRICE CHANGE, BY PERIODS.' 

F...........", 
00 

30 

o 

lTbe dus intervals in which the z.ec:ales are l!8.duated are IPftD. in Table: 122. 

1890-1925 
(~1~ 

to the clearly defined U-type which prevailed before the war. The 
left arm, which represents the grouping of commodities which are 
quite stable in price, is again in evidence, although it is not so pro
nounced as in the first three distributions. The right arm is even 
more elongated thml during the disturbances of the war period. 
The average remains high, but slightly below that for the period 
1914-1921. 

The final distribution, composed of measures of frequency of 
price chmlge relating to the entire period from 1890 to 1925 (ex
cluding the years 1914-1921), is fairly symmetrical, and of the U
type exemplified in the pre-war distributions. 

4. MEASURES Oli' PRICE TRENDS, IN CoMBINATION 

In Chapter I there were given measures defining the average 
annual rates of change in price, between 1896 and 1913, for 223 
commodities. Differences between these rates, it was suggested, 
represent rather fundamental changes in economic relations, and 
are of considerable importance in a study of economic tendencies. 
The frequency distribution of these rates, and accompanying 
measures, are given in the following table. This distribution is 
shown graphically in Figure 56. 
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TABLE 124 

FuQ17ENcr TABLB SHOWING THE DurnuBUTION OJ' 223 CoIOlODIT1E8 CL.utaIl'IllD 
ACCORDING TO AVERAGE ANNuAL RATE 011' CluNGE IN PRICE BETWEEN 

1896 AND 1913, W1TII STATISTICAL MEASURES DESCIUPTIVE 
01' THE DIBTRIBUTION 

(1) 
CIass limits 

Rate of change (per cent) 

-3.50 to - 2.51 
-2.50to- 1.51 
-1.50 to - .51 
- .50 to + .49 
+ .50 to + 1.49 
+1.50 to + 2.49 
+2.50 to + 3.49 
+3.50 to + 4.49 
+4.50 to + 5.49 
+5.50 to + 6.49 
+6.50 to + 7.49 
+7.50 to + 8A9 
+8.50 to + 9.49 
+9.50 to +10.49 

Total 

Mean 
Median 
Standard deviation 

(2) 
Midpoint 

-3 
-2 
-1 

o 
+1 
+2 
+3 
+4 
+5 
+6 
+7 
+8 
+9 
+10 

+1.94 
+1.93 

1.83 

(3) 
Frequency 

4 
3 
8 

31 
41 
58 
39 
20 
15 
2 
1 
o 
o 
1 

223 

The general drift of prices WIIB, of course, upward during this 
period. The arithmetic mean of the 223 measures is +1.94, repre
senting an average increase in price of 1. 94 per cent each year.' 
The standard deviation is 1. 83, a figure which indicates rather con
siderable differences between the rates of increase of the constituent 
series. These differences have been commented upon at an earlier 
point. 

The distribution is very nearly symmetrical, but departs from 
the normal type in the matter of peakedness. There is a heavier 
concentration of observations near the mean and a somewhat 
greater spread at the two extremities than in the normal distribu
tion. 

IThis dift'ers somewhat from the average annual rate of increase in the aU-commodi
ties index of the U. S. Bureau of Labor Statistics during this period, which W'8.S 2.35 per' 
cent. The difference is due to three factors-the difference in the number of commodi
tiee included, the absence of weighting in securing the average of 1.94 per cent, and 
purely mathematical differences between the slope of a line fitted to averages of a number 
of oeri~ and the average of a number of quantities measuring the slopes of linea fitted 
to indiVIdual oeries. 
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FIGURE 56 

COLUMN DIA.GBAM SHOWING THE DISTRIBUTION OF MEASURES DEFINING 
THE AVERAGE ANNuAL RATES OF CHANGE· IN THE 

PmCES OF 223 COMMODITIES, DumNG THE PEmoD 
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§ Comparison of Distribution Types 

In summary, we may compare the various measures which have 
been dealt with in the preceding sections of this chapter, the comparison 
being restricted to their group characteristics. The statistical mea
sures descriptive of the different frequency distributions discussed 
above are summarized in the following table. Points defined by the 
criteria of curve type, fl, and fj., for the several distributions are plotted 
in Figure 57. 

In studying these measures and in interpreting Figure 57 reference 
sbould be made to the several tables. and figures in Chapter III de
scribing the characteristics of distributions of price relatives, and to the 
accompanying explanations. The various distributions to which the 
measures in this and earlier chapters relate all represent different aspects 
of price behavior, and comparison of the results is significant for this 
reason. 

The distributions of monthly variability measures are all of the J
type, with tails extending in the direction of positive values. Since the 



TABLE 125 

STA'l'I8TICAL CoNSTAN'lB RELATING TO DI8TlUBUTION8 or. MEASURES 01' PRICE V ARlABILIT'r AND TuND 

(I) (2) (3) (4) eoeM) (6) (7) (8) (9) (10) (11) (12) (13) 
Date or Mean Median Stand- cient p, P, Skew- Kurtosis <, ., r Pea.raon· 
period am of variar- ness ian 

deviation tion cW'Vetype 

Measur .. oj Monthly Variability' 

~ 1890 5.06 2.95 6.06 119.7 6.5007 10.9129 7.9129 -3.6763 -3.5434 -5.5690 h 
1901 4.47 3.04 4.74 106.0 5.7748 10.3870 7.3870 -2.5504 -4.1879 -8.4980 h 
1914 4.55 2.65 5.00 109.8 3.8725 7.0949 4.0949 -3.4277 -1.7171 -3.8902 IJ 

~ 1916 8.69 7.54 6.46 74.3 4.7557 10.6737 7.6737 1.0803 7.2384 27.3146 VI. 
1920 10.91 8.52 8.45 77.4 1.6603 4.5365 1.5365 -1.9079 - .9386 -5.9003 b 
1925 4.94 3.26 5.97 120.9 8.7303 13.1357. 10.1357 -5.9195 -3.6429 -3.4517 II .~ 189G-1925 
excluding 

4.79 13.1986 10.1986 1.3664 9.0199 25.7099 VI, ;::l 
1914-1921 3.85 4.08 85.1 6.3436 

~ Measur .. oj Year-to-Year Variability 
189G-19131 8.80 I 7.73 4.98 56.6 I 1.2618 I 5.7513 I .4034. I 2.75131 1.71721 .73201 12.19251 IV 0 

Measur .. oj FrequenCJI oj Price Cha"ll8 
I:J;j 

189G-1897 .456 .355 .369 80.8 .0474 1.3585 .1904 -1.6415 -3.4252 - .0124 - .5450 Iv 
.~ 1914-1921 .540 .497 .301 55.7 .0058 1.5899 .1609 -1.4101 -2.8376 -.0017 -1.2350 Iv 

189G-1925 
excludinf ti:I 1914-19 I .463 .395 .350 75.6 .0422 1.4393 .2217 -1.5607 -3.2480 - .0114 - .7334 Iv . rJ). 

M8aBUr .. oj Pria Tr<md 
'IV:' 1896-191311. 94 11.93 

1 
1.83 .0511 

1 
4.4405 1 .0652 

1 
1.4405 1 2. m71 •01471 7':4~511 

lThe melUll and atandard deviation. of the fint ,Ix dl.tributloDlln thla if'(IUp dlffu Illlhtly from thote ,lveD In Table 120. The dure~qCft an: .due: to' the'em~ 
t'e,oyment of a different clau-IntCl'Va1 and dlffe.rent cla .. limit. in the two case. Sin~ all the diltributions n thl. croup an: of the J;-wpe, m~qne. at ~_ 

ve been omitted. . . 
~:.~ of the form in wbleb tbe averaJe annual rate. of chanle have been ezpreaed. the coefficient of variation would Dot be a aIanlficant .-';1lSI~ for thll 
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FIGURE 57 
THE POPULATION OF PRICES. 

Di,.gram Showing the Location of Points Defined by the Values of P, 
. and fJ, for Distributions of Measures Describing the Behavior 
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!The poiute representing dlstrlbutiona of measlll'e. of monthly varlabillty for the fal10winl yean 
fall beyond the limits of the chart: 

" " '.90 6.5007 10.9129 
'90' 5.7748 10.3870 
1914 3.8725 7.0949 
1916 .... 7557 10.6737 
1925 8.7303 13.1357 
1890-1925. eD:Iudina 

191 ... 1921. 6.3436 13.1986 

corresponding ideal curves are modeless (being asymptotic to the vertical 
axis) no measure of skewness which is comparable to the measures re
lating to modal distributions can be secured. 

The measures of year-to-year variability give a positively skewed 
Type IV distribution. The coefficient of variation is distinctly smaller 
than it is for the distributions of measures of monthly variability. 

Points representing the three distributions relating to frequency of 
price change fall in a cluster not far from the axis of symmetry, at a point 
on the scale of p. values lower than has been reached by any of the 
measures for other distributions. These are the U-shaped distributions 
which have been commented upon above. (For these distributions the 
measure of skewness is the ratio to the standard deviation of the distance 
from mean to anti-mode.) 

The distribution composed of measures of the average annual rates 
of change in the prices of individual commodities between 1896 and 1913 
is a peaked, Type IV distribution, which is almost symmetrical. 
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One point-'calling for comment is the fact that none of these dis
tributions fa.lls in the heterotypic area. This is in sharp contrast to the 
situation portrayed by Figures 43 and 48, relating to distributions of 
price relatives. Of 190 distributions of price re1a.tives which were ana
lyzed in detail, 90 (47 per cent of the totaJ) were heterotypic. There is 
reason to think that heterotypic distributions. contain certain elements of 
instability, that the populations to which such distributions re1a.te do not 
cohere as closely or are not as homogeneous as are populations from 
which distributions of more orthodox types are drawn. Judging from 
this evidence one would conclude that prices are least stable, are most 
exposed to the influence of unbaJanced and disruptive forces, in respect 
to the degree of change between specific dates. Distributions which are 
much more stable, when tested in terms of their positive moments, are 
secured when the popuia.tion of prices is sampled in regard to generaJ 
variability, or in respect to the rates at which prices change over a period 
of years.' 

n Group Characteristics of Measures of Cyclical 
Price Movements 

A number of measures deaJing witb tbe behavior of commodity 
prices during cycles in general bua.iness have been described in- tbe 
first chapter. These measures may be combined in various ways in 
a study of tbe price aspects of tbe bua.iness cycle. The timing, the 
duration and tbe magnitude of price changes during these cyclical 
swings may be studied, tbe emphasis being upon general tendencies 
and averages, rather than upon tbe behavior of individual price 
series. Each cycle may be studied as a unit and compared with 
other cycles in this analysis, or the average behavior of commodity 
prices, in combination, in all cycles, may be investigated. The 
detailed discussion of individual cycles may be preceded by a 
general survey of tbe price movements which have occurred during 
tbe cycles covered in tbe present study. 

lIt is important to note, however, that these latter distributions, which are stable 
when judged with reference to the probable errors of the descriptive statistics, contain 
many representatives of the families of U..,urvee and J..,urves. (All the ctistributions of 
measures of frequency of price change are of the U·type, and all the distributions of mea
sures of monthly price variability are of the J-type.) Moat distributions of this type, it 
has been contended by R. A. Fisher, lie out...ude the area within which the method of 
momenta may be effiCIently applied in deriving from a sample information concerning 
a general population. In particular, it is questionable whether the first and second 
moments (88 used in deriving means and standard deviations) furnish valid bases for 
gencralilation. Accordingly, although our constants may not be characteriled by in
finite probable errors when we sample the population of prices in respect to the 
attributes at present under discussiol!t. other difficulties are eorountered when we apply 
familiar methods to these samples. The outline of an alt-ernative method appears in 
the memoir by R. A. Fisher which has been previously cited. ("On the Mathematical 
Foundations of Theoretical StatiBtics," PhiL Tnm.t. 0' 1M lloyaJ. Soddll. Vol 222A) 
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1. Ts::m ExTENT OF COMMODITY PRICE CHANGES DURING 
. BUSINESS CYCLES 

It is a matter of interest to determine the extent to which in
dividual commodity price series are affected by the cyclical swings. 
of general business. The following summary shows how the 209 
price series included in the study of cyclical movements have be
haved during each of the ten cycles which occurred in the Uni
ted States between the revival of 1892 and the revival of 1924. 
In classifying the behavior of a given commodity during a specific 
cycle, account has been taken of the entries relating to a period of 
revival lUld to the succeeding period of recession. Thus if specific 
dates are recorded for an up-turn during revival and for a down
turn during the succeeding recession, a commodity is classed as 
having passed through a complete cycle. The periods are listed in 
section IV of Chapter I. The data relating to separate cycles are 
plotted in Figure 58. 

TABLE 126 

P:mB.CBNTAGII CussInCATIONB 0" 209 CoMIIODITY PmCII SEBIE8. SHOWING TBEIB 
BEllA. VIOB D17BlNG EACH 0)1' TEN BUBlNE88 CrCLU 

(1) (2) (3) (4) (5) (6) (7) (8) 

TIlI'IIIinal dates of 
Percenta&e of tot&! number of commodities 

cycle p . Con- Rising ~ Sharing Sh . All thr"':u:t . anng 
stant during dunng inre- ID re- other' 

com- during cycle cycle viva! cession 
plote cycle but not but not 
cycle in 101- in pre-

lowing = reces-
sion 

--
Low of 1892 to low of 1895 66.5 7.2 16.3 .5 7.6 1.9 
Low of 1895 to low of 1897 69.4 11.0 13.9 1.4 3.8 .5 
Low of 1897 to low of 1901 78.0 3.8 17.7 .5 
Low of 1901 to low of 1904 65.1 6.7 .5 1.4 12.9 11.0 2.4 
Low of 1904 to low of 1905 71.3 16.7 1.4 8.1 11.5 1.0 
Low of 1908 to low of 1911 70.3 11.5 2.4 8.6 5.8 1.4 
Low of 1911 to low of 1914 67.0 12.4 2.9 12.0 3.8 1.9 
Low of 1914 to low of 1919 75.6 2.9 19.1 2.4 
Low of 1919 to low of 1922 76.1 1.4 .5 1.9 19.1 1.0 
Low of 1922 to low of 1924 71.3 4.8 4.8 16.2 .5 2.4 

Percen~ ba.'OOdoD tot&!s 
for 10 oycles 71.1 6.4 .5 4.3 9.9 6.6 1.2 

-This ca.teIQry Includea thoae not 9bartO&, in revival or recession but with mixed behavior durlna tbeee 
Phus. .. saain& duria& revival and c:onatant durin& receaioD.. 
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In interpreting these figures the quaIifications concerning the 
procedure which were mentioned in the first chapter should be 
borne in mind. Perhaps the most important of these, from our 
present view point, is that no attempt has been made to isolate cy
clical movements from secular, seasonal and accidental changes. It 
is certain, therefore, that changes of the latter types are to some 
extent reflected in the summary given above. Moreover, move
ments in the prices of certain agricultural products which are 
affected by conditions not immediately related to business changes 
are included in the price fluctuations here tabulated. Yet all these 
changes, attributable to whatever factors, are of concern to business 
men, and there is justification for taking account of them in a de
scription of price movements during business cycles .. 

FIGURE liS 

THE BEHAVIOR OF COMMODITY PRICES DURING BUSINESS CYCLES. 

Percentage Distributions of 209 Commodities Classified according to 
Behavior during Ten Business Cycles . 
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The proportion of commodities recorded as passing through 
the complete cycle varies from 65.1 per cent of the total, in the 
cycle from 1901 to 1904, to 78.0 per cent of the total, during the 



PRICE MEASURES IN COMBINATION 389 

cycle which began with the general price recovery of 1897 and cul
minated in the recession of 1900. The percentages for the cycles 
of 1914 to 1919, and of 1919 to 1922, are very close to this latter 
figure. The average for all ten cycles (computed from the absolute 
total, not from the percentages) is 71.1 per cent. . 

These figures are significant in severhl respects. It is a note
worthy fact that during every cycle some 70 per cent of all commodi
ties experience price changes which have some connection in time 
with the cyclical turns in general business activity. The rough 
equality of the percentages for the separate cycles may be re
marked.' This equality is doubtless due inpart to the presence in any 
group of wholesale price series of a considerable number of highly 
variable series, which would be listed as passing through every 
cycle. The existence of such a body of variable price series is, of 
course, a fact of some importance. Material additions to this 
group, such as are found in the entries for the cycles beginning in 
1897, in 1914 and in 1919, reflect peep disturbances, since they are 
due to fluctuations in the more stable price series which are not 
normally affected by the cycles in general business. The magnitude 
of these disturbances is greater than is indicated by the increases in 
the percentages listed in the table. 

The proportion of commodities remaining constant in price 
throughout a complete cycle has averaged 6.4 per cent. In two 
cycles, those which ran their courses between 1914 and 1922, there 
were no commodities which were constant. The average pro
portion rising throughout given cycles has been .5 per cent, 
while the average proportion sagging has been 4.3 per cent. This 
latter figure has risen as high as 16.3 per cent, in the cycle between 
1892 and 1895. 

In the cycle which began in 1892 only .5 per cent of the com
modities shared in revival but not in recession. This percentage 
reached 19.1 in the cycle beginning in 1914. The average percent
age in this category, for all cycles, was 9.9. The proportion sharing 
in recession but not in revival varied between precisely the same 
limits, but the average has been only 6.6 per cent. 

The entries on anyone line of the above table provide a com
plete account, in snmmary, of the behavior of prices during a given 
cycle. A cycle-by-cycle study of these figures throws light on certain 

'Thi. equality would be broken if tbe abort recession of 1919 and the enauing revival 
were to be Ignored. Approximately 95 per cent of the total number of commoditi .. 
would tben be listed as having p....ed through a cycle extending from a low in 1914 to 
a low in 1~2. 
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interesting differences between cycles. Further comment here is 
unnecessary. 

Somewhat more detailed information concerning price bahavfor 
during the cycle may be derived from a separate study of the 
phases of revival and recession. In Table 127 are shown the 
number of commodities for which a specific low date was recorded 
for each of the 11 periods of revival studied, the number classed 
as =tam in price, the number rising and the number. sagging 
in price during each of these periods. The number in each category 
is also expressed as a percentage of the total. The percentage dis
tributions of commodities among the classes designated above are 
shown graphically in Figure 59 

The proportion of commodities sharing in revival fluctuates 
somewhat from cycle to cycle, averaging approximately 80 per cent 
of the total. The smallest percentage is 67.0, recorded for the 
revival in period 1 (reference date May, 1892), and the next smallest 
is 67.4 for the revival in period 21 (reference date June, 1924). 
!If we include among those sharing in revival the commodities 
which were rising (i. e., continuing a rise which had begun prior to 
the· revival in question) the figure for period 21 is raised somewhat. 
To get a true measure of the pervasiveness of a given revival the 
commodities classed as rising should probably be combined with 
those for which a definite low date has been recorded.l The re
vivals which were most widely reflected among commodity prices 
were those of period 5 and period 15, in each of which approximately 
95 per cent of all commodities are recorded as sharing in revival. 
The former period, centering at May, 1897, marked the begiDning 
of a .sustained price advance which continued at a fairly regular 
rate until the price disturbances of the war years developed. The 
latter, centering at November, 1914, is the revival whillh culminated 
in the sharp advances of the war period. To the figure for period 
15 might be added 4.8per cent, representing commodities which 
were rising throughout this period, giving a total of 99.5 percent 
as the proportion which actually moved upward in price at this 
time. 

There are considerable variations from period to period in the 
proportion of commodities falling in the other main classes. The 
group of commodities listed as sagging is relatively large in periods 
1 and 3 (18.7 and 13.9 per cent of the total), and then becomes 
negligible until the last two periods. The group classed as rising 
first becomes appreciable in period 7, centering at July, 1901, but 



TABLE 127 

CLAssIPICATIONB OJ' 209 CoMHODI'lT PRIem SERIES, SHOWING TBIlIR BERA VIOR DURING EACH OJ' ELEVEN PERIODS 01' R1!IVIVW 

Nature of Period 1 Period 3 Period 5 Period 7 Period 9 Period 11 Period 13 Period 15 Period 17 Period 19 Period 21 
entry No. P ..... No. Per- No. Per- No. Per- No. Per- No. Per- No. Per- No. Per- No. Per- No. Per- No. P .... 

cent cent cent cent cent cent cent cent cent cent cent ------ - ------ - -- - ---------- - -- - --- --
Low date 
recorded 140 67.0 148 70.8 200 95.7 163 78.0 166 79.4 165 78.9 165 78.9 198 94.7 163 78.0 183 87.5 141 67.4 

Constant 28 13.4 32 15.3 9 4.3 30 14.4 22 10.6 35 16.8 30 14.4 0 0 2 .9 15 7.2 34 16.3 
Rising 2 .9 0 0 0 0 12 5.7 18 8.6 3 1.4 8 3.8 10 4.8 43 20.6 0 0 13 6.2 
SaggiD 39 18.7 29 13.9 0 0 3 1.4 3 1.4 6 2.9 6 2.9 1 .5 1 .5 11 5.3 20 9.6 No g 
quotation 1 .5 1 .S 

Total. 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 

lFor a definition of the period.I here lIated ICe Po 81. 
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FIGURE 59 

THE BEHAVIOR OF COMMODITY PRICES DURING REVIVAL. 

Percentage Distributions of 209 Commodities Classified according to 
Behavior during Eleven Periods of Revival. 
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does not constitute a significant proportion of the total until period 
17, centering at February, 1919. About 20 per cent of the total 
number of commodities rose in price throughout the recession of 
period 16 and the revival of period 17. The group which is constant 
in price during revival varies from 4 to 17 per cent of the total, 
except in two periods. It disappeared altogether in period 15, and 
amounted to but 1 per cent of the total in period 17. 

Table 128 contains information relating to price behavior 
during business recessions, arranged in a form comparable to that 
of the preceding table. The percentage distributions of the com
modities tabulated are shown graphically in Figure 60. 

The percentage of commodities passing through definite reces
sions varies from cycle to cycle, being between 70 and 80 per cent 
of the total during most of the periods covered. It exceeds 80 per 
cent only in period 10 (which centers at October, 1907) and in 
period 18 (centering at May, 1920). In the second of these periods 



TABLE 128 
CLAsamCATIONS OJ' 209 CoMMODIT!' PBICII SERIES SHOWING TRlDm BJilHAVlOR DUBING EACH 01' TmN PERIODS OJ' RmCE8810N1 . 

Period 2 Period 4 Period 6 Period 8 Period 10 Period 12 Period 14 Period 16 Period 18 Period 20 
Nature of entry 

No. Per- No. Por- No. Por- No. Per- No. Pe .... No. Por- No. Per- No. Pe ... No. Pe .... No. Por-
cent cent cent cent cent oent cent cent cent cent --- ------- -- - -------------- - --

HIgh date recorded. 155 74.1 153 73.2 164 78.4 159 76.1 173 82.8 159 76. I 148 70.8 163 78.0 199 95.2 150 71.8 
CoDBtant 20 9.6 25 12.0 29 13.9 25 12.0 30 14.4 36 17.2 43 20.6 I .5 I .5 . 31 14.8 
Riaing 0 0 1 .5 15 7.2 22 10.5 3 1.4 8 3.8 10 4.8 43 20.6 5 2.4 18 8.6 
Baging 34 16.3 30 14.3 0 0 3 1.4 3 1.4 6 2.9 8 3.8 0 0 I .5 10 4.8 
No quotatiOD I . 5 2 .9 3 . t.4 

Total. 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 209 100.0 

'For .. definition or the period, here Uated lee P. 81. 
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it reaches 95.2 per cent. The recession of 1920 W88, of course, the 
most pervasive of those through which American business h88 
passed within the period here covered. 

FIGURE 60 
THE BEHAVIOR OF COMMODITY PIuCES DURING RECESSION. 

Percentage Distributions of 209 Commodities Classified according to 
Behavior during Ten Periods of Recession. 
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Sagging prices constituted a noticeable proportion of these 
entries during the first two periods only, when they amounted to 
16.3 per cent and 14.3 per cent of the total. Commodities marked 
by constant prices during recession have made up from 10 per cent 
to 20 per cent of the total, except during periods 16 and 18 (centering 
at September, 1918, and May, 1920), when they amounted to but 
one half of 1 per cent of the total. Commodities which rose in 
price during recession constituted over 20 per cent of the total in 
period 16 (centering at September, 1918). At other periods the 
number in this group h88 never exceeded 10.5 per cent of the 
total. 
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The story of price behavior during recession which these figures 
tell differs in details from that relating to revival, but the general 
account is much the same. Prices of the large bulk of commodities 
are affected to some extent during general business revivals and 
recessions. There remains, except during the most widespread 
movements, a considerable group of commodities which are un
changed in price during these cyclical swings, or which continue 
upward or downward movements which were under way prior to . 
the coming of specific cyclical phases. 

2. CoMPARISON OF PRICE CYCLES, 1890-1925, IN RESPECT 
TO THEIR MAJOR CHARACTERISTICS 

a. The Timing of Revival and RecesBWn in Commodity Prices. A 
comprehensive view of the upward and downward turns in com
modity prices may be gained from a study of the distributions in 
Table 129. Each of these includes 1110 individual observations on 
the timing of price movements during cyclical turns, the observa
tions relating to 149 commodities during the ten cycles which oc
curred between 1890 and 1925.' 

The distribution of observations relating to the. timing of re
vival (which are drawn from the first ten of the eleven periods of 
revival which have been studied) is shown graphically in Figure 61. 
The story of revival which this distribution tells is of scattered 
advances which precede by many months the up-turn in the general 
price index. The number of price advances increases s· eadily as 
the origin (i. e. the date of up-turn in the general index) becomes 
closer. The heaviest advance has come within the three-month 
interval centering at the reference date, but for nine months there
after the advance has been general. It is within this twelve-month 
period, which runs from 1.5 months before the base date to 10.5 
months after that date, that the bulk of all commodities have felt 
the effects of revival. The entries within this interval, in the dis
tribution of 1110 individual observations, constitute 55 per cent of 
the total. Following this period of general advance there is a 
sharp falling off in the number of commodities turning upward in 
price, but advances continue. The tail of the distribution shown 
in Figure 61 tapers off to zero at a deviation of 37.5 months from 

'This liot of 119 commoditi ... includes only tho .. articles which passed through five 
or morc cycles. between 1890 and 1925, and which were not cla.ssed as "exceptional" in 
their price movements during busin ... cycles. See p. 128 lor a detailed deecrlptioD of this 
group. 
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TABLE 129 

Tma TIMING 0.1' Pm:~ RlmvAL AND PmCII RilCll88l0N 

Frequency Tables Showing Distributions of 1110 Observations on 149 Commodity 
Price Series during Ten Cycles 

(1) 
Time of price turn (exp.......d as a devia

tion in months from the turning 
point of the aU commodities 

index)' 

--40.50 to --37.51 
--37.50 to --34.51 
--34.50 to --31.51 
--31.50 to -28.51 
-28.50 to -25.51 
-25.50 to -22.51 
-22.50 to -19.51 
-19.50 to -16.31 
-16.50 to -13.51 
-13.50 to -10.51 
-10.50 to- 7.51 
- 7.S0to- 4.51 
- 4.50 to- 1.51 
- 1.50 to + 1.49 
+ 1.50 to + 4.49 + 4.50 to + 7.49 
+ 7.50 to +10.49 
+10.50 to +13.49 
+13.50 to +16.49 
+16.50 to +19.49 
+19.50 to +22.49 
+22.50 to +25.49 
+25.50 to +28.49 
+28.50 to +31.49 
+31.50 to +34.49 
+34.50 to +37.49 

Totals 

(2) 

(peri~~~va1) 

3 
2 
2 

21 
23 
40 
75 
67 
90 

188 
166 
133 
124 
49 
29 
40 
25 
12 
6 

11 
2 
2 

1110 

(3) 
Frequency 

(periods Of receoaion) 

2' 

2 
9 
9 

28 
40 
78 
95 

124 
211 
167 
U9 
71 
61 
46 
17 
15 
3 
3 

1110 

lThe minUI sip (-) ludicata a lead, the plus alan (+) indicate. a taa with ftferenc:e to the I(eI1eI'aI 
price indo:. 

IThe two extreme entries in this table relate to the mowmenta of dnc prices durina' period 16 (the 
oeriod of receeaion for which the refereDC'C date ill September, 1918). Zinc Db reached Ita war-tillle peat 
In June, 1915, and zinc: sheet ra.ched ita peat in July, 1915. these beiDa: reepcctivel)r 39 and 38 IDOlltbi 
before the reference date. 

the base date (i. e. after the base date). The standard deviation of 
this distribution is 9.6 months. 

A more detailed view of these periods of price rise is furnished 
by the graphs of the separate distributions which are plotted in 
Figure 62. Here one may compare the straggling advance which 
began in 1897 with the symmetrical and nicely balanced advance 
which began in 1901. Or the compact and sharply terminated 
advance of 1919 may be contrasted with the square central block 
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FIGURE 61 
THE TIMING OF PRICE REVIVAL. 

Column Diagram Showing the Distribution of 1110 Observations on 
Individual Commodity Price Series. 
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which marks the steady and uninterrupted flow of rising prices be
tween the spring of 1921 and the end of 1922. The latter distribution 
is unique in the massive central concentration and in the absence of 
tapering extremities. 

Averages and measures of variation relating to the several 
distributions discussed above are summarized in Table 130. 

A study of the measures describing distributions for separate 
periods reveals points of similarity and difference between price 
revivals. During three revivals the average date of up-turn in the 
individual commodity price series has preceded the turn in the gen
eral index of wholesale prices. These were the revivals of 1892, 
1895 and 1901. In each of the remaining eight revivals the a.verage 
of the individual turning points has come later in time than the 
turning point of the price index, the amount of lag varying from 
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TABLE 130 

Tma TnaNo 0 .. PmCII RBVIVAL 

A_ and M08B\U'eII of Variation for EIeven Periods of Revival. with Corresponding 
M08B\U'eII based on 1110 Individual Observations drawn from the first 

Ten of the Periods listed 

(1) 
Period' 

(2) 
No. of 

(3) 
Mean 

("J.m 
Stan 

observations deviation 

1 (May, 1892 140 - 1.8 7.8 
3 Mar., 1895 148 -2.8 7.3 
5 May, 1897 200 + 5.8 14.8 
7 July, 1901 163 - 1.0 10.6 
9 July, 1904 166 + 5.7 11.8 

11 Feb., 1908 165 +W.7 9.8 
13 June, 1911 165 + 6.1 8.7 
15 ~ov., 1914 198 + 4.8 10.1 
Neb., 1919 161 + 1.6 6.2 
9 Jan., 1922) 184 + 1.2 7.5 

21 June, 1924) 136 + .9 7.6 

Seleeted series, first ten periods' 1110 + 2.6 9.6 

lThe entriea in parentheses are the rererence dates for the several perioda. 
ISee pp. 128-129 for an eJ(pJaDaUon of the principle of ae1ectioa. The ObeervatioM cnterina into till. 

distribution are not equal to the total of the obaervationa for the individual phases of revival. Many of 
the price emea represented in the distributiona for apeclJic period8 of revival have been omitted from 
the eelec:ted lilt furniahlng the 1110 obaervationa. 

less than one month to more than ten months. The average lag, 
as computed from 1110 individual observations relating to ten 
periods, has been 2.6 months. This figure relates to 149 selected 
series, not to the entire list. As was made clear in the earlier dis
cussion, this lag is typical. The price index generally moves up
ward on revival as a result of advances in a limited number of com
modities. H the bulk of the commodities are sagging slightly, or 
are stationary at a low level, advances in the prices of a small group 
of commodities will cause a rise in the index. 

Not only do the averages of these distributions vary from cycle 
to cycle, but the degree of variation about the average varies, as 
is shown by the different values of the standard deviations given in 
column (4) of Table 130.' The most compact advance occurred 
during the revival of 1919 (standard deviation 6.2 months), while 
the most scattered advance was that for which the reference date 
is May, 1897 (standard deviation 14.8 months). 

The distribution of individual observations on the timing of 
'In interpreting these differences the methods employed in securing the original 

obeervatione, and differen ... in' the periods .. originally defined, moo be borne in 
mind. 
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FIGURE 62 
THE TnaNG 0" PRICE REVIVAL. 

Column Diagrams of Distributions Relating to Eleven Periods 
of Revival.' 

lTbe midpoint of the daa eenterinla.t the origin (the date of tum in the wholesale price Indez) fa • 
dlc:ated on the x-uia of Mch diauam by aD arTOW. The elate of the ori&in is liven below each dia
a;ram. The clus interval is .1 months. 

price recession, which WOB given in column (3) of Table 129, is 
shown graphically in Figure 63. The observations are drawn from 
ten periods of recession, occurring between 1892 and 1925. This 
distribution resembles very closely the distribution of measures 
relating to the timing of revival. It is fairly symmetrical (except 
for two cases at the lower limit of the range) and the concentration 
about the central tendency is pronounced. The standard deviation 
of this distribution is 8.4 months, OB compared with 9.6 for the 
me8Bures of revival. In general, the down-turn of prices which 
marks the recession phase of the cycle is more compact than is the 
upward movement of prices during revival. 

It is very clear from this picture that recession does not strike 
the commodity markets in a single wave. This evenly balanced 
distribution indicates that many forces are affecting prices at such 
a time, and that they vary in strength with the passage of time. 
Viewing their effects in the aggregate, OB we do in this distribution, 
we get a picture of a cumulative gain in intensity until the flood 
of falling prices hOB reached its maximum volume. Then comes 
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a decline in the intensity of these forces, a regular subsidence, which 
is almost perfectly symmetrical· with the preceding increase. 

FIGURE 63 
THE TIMING OF PRICE RECESSION. 

Column Diagram Showing the Distribution of 1110 Observa.tions 
on Individual Commodity Price Series. 
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Distributions of measures relating to the timing of recession 
during ten separate cycles are represented by the column diagrams 
in Figure 64. These column diagrams will repay detailed examin~ 
tion, if the peculiarities of individual cycles are under investigation. 
The symmetrical and balanced distribution for the recession of 1893 
stands in sharp contrast to the broken and uneven graph relating to 
the recession of 1900. There are distinct and important differences 
between the compact distribution for the recession of 1920 and the 
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distribution for the recession of 1907. Both of these distributions 
have well-defined central masses, which indicate that the bulk of 
the decline was closely concentrated in each case. The distribution 
for 1907 has, however, a long tail extending to the left, representing 
declines which started while prosperity was still in full bloom, while 
another tail, extending to the right, represents a rather greater pro
portion of delayed price recessions than appeared after the recession 
of 1920-1921. 

FIGURE 64 
THE TIMING OF PRICE RECESSION. 

Column Diagrams of Distributions Relating to Ten Periods of 
Recession.' 

lTh~ midpoint of t.he daaa centmq at the orilla (the date of turn In the wboleeale price indes) Is in
dated on the x-axis of each diqram by an arrow. The date of the on.m Is alven below each diQram. 

The:: duB iDterValla l months. 

The arithmetic means and standard deviations of the distribu
tions for the separate periods, and of the general distrihution, are 
summrized in Table 131. 

There is considerable variation from cycle to cycle in the values 
of these measures. The average time of recession varies from 3.6 
months before the down-turn in the wholesale price index, in 1918, 
to 6.0 months after the turn in the index, in 1902. There is observ
able in these measures the eame tendency for the average to lag 
behind the reference date as was found with the measures of revival, 
but it is much less pronounced. In four of the ten recessions the 
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TABLE 131 

Tml TnaNo o. PmClC RmCIIISSION 

Averages and Measures of Variation for Ten Periods of Recession. with ColTellJlOnding 
Measures based on 1110 Individual Obsel'V8tions drawn from all 

Periods 

(1) (2) (3) 
Periods' No. of Mean 

observations 

T'"'I 155 +2.1 
4 Oct., 1895 153 +2.3 
6 Apr., 1900) 164 -1.4 
8 Oct., 1902) 159 +6.0 

10 Oct., 1907 173 -1.8 
12 Apr., 19101 159 +3.3 
14 Sept., 1913) 148 -1.2 
16 rpt., 1918l 163 -3.6 
18 May, 1920 201 +1.3 
20 Apr., 1923) 150 +2.7 

Selected series. all periods' 1110 +1.0 

JThe entriea in parentheses are the reference dates for the aeveral periods. 
ISee note 2, Table 130. concerning the aelected series. 

(4) 
Standard 
deviation 

7.4 
8.5 

10.1 
10.8 
9.9 
8.5 

10.8 
8.5 
6.0 
7.4 

8.4 

average down-turn in commodity prices came before the turn in the 
price index. The average of 1110 individual observations, relating 
to all recessions, is + 1.0, indicating that the mean turning point in 
the individual price series came on recession just one month after 
the turn in the price index. (This may be compared with the value 
of +2.6, secured from the measures relating to the timing of re
vival.) The degree of compactness of the downward movement 
varies from the closely concentrated turn in 1920 (standard devia
tion 6.0 months) to the relatively scattered recession which centers 
at October, 1902 (standard deviation 10.8 months). Though the 
latter figure is relatively large, it is distinctly smaller than the 
largest standard deviation relating to the timing of revival. (This 
was 14.8 months, for the up-turn which began in 1897.) In the dis
.tributions relating to individual phases of revival and recession, as 
well as in the distributions composed of measures drawn from all 
cycles, there is found the same tendency toward greater concen
tration of price movements during recession than during revival. 

The differences between the mean dates of revival and reces
sion and the turning points of the general price index are attrib
utable to several factors. In the first place, only 209 price series 
have been employed in this cyclical analysis. For the period since 
1913 this falls considerably short of the total number of series in-
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eluded in the index of the Bureau of Labor Statistics, which has 
been used in defining the reference dates. Secondly, in the com
putation of the mean date of turn in each period account hill! been 
taken only of those commodities which shared in the given revival 
or recession. Those which showed no turn in prices were omitted 
from the calculations. These omitted commodities would, of course, 
affect a general price index. In the third place, no weights have 
been employed in deriving the mean turning points, while the 
Bureau's index is a weighted average. 

But probably the most important reason for the differences is 
found in the nature of the averaging process by which the mean 
turning points have been defined. The usual price index is an 
average of the prices prevailing at a given date. (It is always com
pared, of course, with a sjmjlar average of the prices prevailing at 
some other date.) The mean turning points, as derived. in the 
present analysis, represent averages of deviations in time from fixed 
reference points. The ordinary index may be thought of as an 
average in the computation of which account is taken of vertical 
deviations. In computing the average date of revival or recession 
account is taken of horizontal deviations. The two measures tell 
quite different stories. H interest attaches to movements of the 
general price level a customary price index would be employed. 
But if one wishes to determine the average date at which dealers in 
commodities at wholesale feel the effects of revival or recession, 
the measure based upon the actual time of the change in the price 
of each commodity possesses signifieance. 

§ Price Movements, 1919-1923 

To make these differences somewhat clearer, and to reveal in greater 
detail the nature of the price movements at two important turning points, 
the following distributions relating to the recession of 1920 and the 
revival of 1921-22 have been prepared. These are based upon a study 
of 371 price series for which monthly wholesale price quotations are given 
by the Bureau of Labor Statistics. The 371 entries include most of the 
404 price series entering into the Bureau's index. A few series not in
cluded in that index (though quoted by the Bureau) have been used 
in the present examples, and a small number .... hich do enter into the 
Bureau's index have been omitted because the quotations needed in 
defining the turning points were not available. These distributions 
are shown graphically in Figure 65. 
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Table 132 

Fai:Qt1BHCYTABLBS SHoWING DtsnuBUnONS OJ' A SBl.Bc:nm LIST CD' COMYODlnZS CLASSJII'J.8D ACCOIlDING 
TODA"laOF RBCBSSlox AND RBvIVALDUlllNGA POST-WAR BUSlNESS CYCLB 

(I) (2) Freq (3) 
Time of price tum (~ uency 
as a deviation in months from Receasion of 1919-1921 
the date of tum of the Bureau (ref. date. May. 1920)1 
of Labor Statistics Indez) 

No. Per cent 

-19.50 to -16.51 
-16.SO to -13.51 
-13.50 to -10.51 3 •• -10.50 to - 7,51 2. ••• - 7.S0to- 4.51 25 ••• - '.50to_ 1.51 3. 10.5 
- 1.50 to + 1.49 •• 26.5 + 1.50 to + 4..49 .. 17.6 + 4.50 to + 7 .• 9 15 20.6 + 7.50 to +10.49 I. 5.2 
+10.50 to +13.4' I. 2 •• 
+13.50 to +16 .• 9 3 •• +16.50 to +19.49 1 .3 
+19.50 to +22.49 
+22.50 to +25.019 - --

Tolale '6' 100.0 

Descriptive measures """'""'. Mean +1.13 moa. 
Standard deviation 5.44 moe. 

(4) (5) 
F~uency 

Revival of 1921-1923 
(ref. date, Jan., 1922)1 

No. Per .... 
2 •• • •• 6 I.. 

51 17.8 
36 11.2 
40 12.5 
as 10.9 
40 12.5 
33 10.3 
38 11.8 
2S 1 •• 

5 1.5 
3 •• • •• 1 •• - --

321 100.0 

Revival 
Mean + ,44 moe. 
Standard deviation 7.52 mos. 

lEight of the 371 aeriea studied have iJfoen omitted rrom this table becauae DO dates of price turn could 
be defined. Of these 8 serie.. 1 was marked by constant price&, 5 by rising prices and 1 by saaina prieN. 
The It'8.de to which the price quotation .ref~ was c:hangm iII the ClSe' of 1 article. 

IFiftyof the 371 price aeries studied have been omitted from this table. Of these, 23 were constant la 
price and 27 were eauina in price during the period of this revival. 

The inclusion of a greater number of cases gives us more satisfactory 
distributions for the two periods to which they relate, but in their general 
characteristics the distributions are not unlike those derived from the 
sma.Iler number of observations previously employed. For the recession 
of 1920 we have the same picture of few and scattered declines beginning 
about a year before the general index turned downward. The volume of 
declining prices bega.n to increase materia.Ily about the first of April, 
1920, a.nd continued in a steady flow during the nine-month period be
tween April 1, 1920, and Ja.nU&ry 1,1921. After the latter date there was 
a sharp fa.Il in the number of recessions, although there were isolated 
instances of commodities which did not feel the effect of the general re
cession until 1921. 

The story is perhaps more clearly told when the number of recessions 
occurring during each of these three periods is expressed as a percentage 
of the total. During the twelve months prior to April I, 1920, 26 per 
cent of the total number of commodities which were affected by the re
cession reached their maximum prices and started to decline. During 
the nine months between April 1, 1920 and January I, 1921, 65 per cent 
of the total number reached their turning points. In the twelve months 
of 1921, 9 per cent of the total number of commodities moved downward 
in price. 
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FIGURE 65 
THE TIMING OF PRICE REVIVAL AND PRICE RECESSION. 

Column Diagrams Showing Distributions of Wholesale Price Series 
Classified according to the Date of Recession (1919-1921) 

and the Date of Revival (1921-1923). 
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The mean date of decline came 1. 13 months after the turning point 
in the index of the Bureau of Labor Statistics. This places it approxi
mately at June 19, 1920. The standard deviation is 5.44 months. 

The picture of the ensuing price revival reveals a much less con
centrated turn in prices. There was a steady upward movement of 
prices during the 24 months between March 1, 1921, and March 1, 1923. 
(This includes the eight central classes in which the frequencies are 
heaviest.) The movement was somewhat stronger during the early part 
of this period than it was toward the end, but there was no pronounced 
slackening until the end of the period of 24 months. During this time 
95 per cent of the total number of price up-turns occurred. The mean 
date of revival is +.44, approximately half a month after the up-turn 
in the general price index. The standard deviation is 7. 52 months, a 
measure materially greater than the corresponding figure of 5.44 for the 
preceding recession. 

b. The Duraticm. of Period8 of Price Revival and Recession. 
Altbough tbe distributions of measures defining tbe duration of 
cyclical price movements vary somewhat in form from period to 
period, tbere is a fairly distinct type which predominates. This 
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type is exemplified by the following distributions, secured by com
bining 1110 individual measures of duration of price rise and price 
fall, relating to 149 commodity price series. In securing these 
measures account has been taken only of those price movements 
which occurred between successive dates of revival and recession . 

. TABLE 133 

DtmA.TION 01' CYCLICAL Pmcm MOVIDIIENTS 

Frequency Tables Showing Distributions of 1110 Observations on 149 Commodity 
Pri .. Series during Ten Cycles 

(1) 
Duration of pnce movement 

(from low to e~ high or from high 
to ensuing low) In months 

Totals 

.50to 3.49 
3.50 to 6.49 
6.50 to 9.49 
9.50 to 12.49 

12.50 to 15.49 
15.50 to 18.49 
18.50 to 21.49 
21.50 to 24.49 
24.50 to 27.49 
27.50 to 30.49 
30.50 to 33. 49 
33.50 to 36.49 
36.50 to 39.49 
39.50 to 42.49 
42.50to45.49 
45.50 to 48.49 
48.50 to 51.49 
51. SO to 54 .49 
54.50 to 57.49 
57.50 to 60.49 
60.50 to 63.49 
63.50 to 66.49 

(2) 
Frequency 

(periods of priee rise) 

32 
79 

102 
94 
95 

111 
93 
73 
68 
74 
72 
49 
35 
39 
24 
24 
11 
19 
7 
5 
1 
3 

1110 

(3) 
Frequency 

(periods of price faU) 

57 
107 
100 
133 
134 
130 
121 
108 

71 
57 
37 
17 
11 
14 
1 
6 
2 
2 
2 

1110 

The distribution of measures relating to the duration of price 
rise is plotted as a column diagram in Figure 66. The positive 
skewness is pronounced. The duration of rise for the bulk of the 
entries is.relatively short, but the distribution tapers out in a long 
tail to the right. 

Distributions for the separate periods are shown in Figure 67.' 
With three exceptions these are all of the same type as the general 

'The distributions for the separate periods include aU the eommoditiee sharing in 
thel\!V01l price revivals. They are not llinite<! to the 149 commoditi .. entering into the 
distribytion $9wn ill Table IJJ. 
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FIGURE 66 
THE DURATION OF PRICE RISE DURING REVIVAL AND PROSPERITY. 

Column Diagram Showing the Distribution of 1110 Observ».tions 
on Individual Commodity Price Series. 
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distribution 'shown above. The exceptions relate to the revivals for 
which the reference dates fall in 1897, in 1904 and in 1914. The 
distributions for these periods are fairly symmetrical, standing in 
sharp contrast to the skew distribution ,which appears to be 
typical. In each of these periods, it may be noted, the duration of 
the phase of revival was long, both in months and in proportion to 
the length of the cycle of which it was a part. 

There is a suggestion here that the prolongation of a period of 
revival gives opportunity for those forces which tend to produce 
symmetry in a distribution to work themselves out. When the 
general price advance continues for a sufficiently long period, the 
wide variety of forces which initiate and check the advances of in
dividual commodity prices produce a semblance of balance in their 
cumulative action upon a considerable number of price series. This 
was true during the advance from 1897 to 1900, from 1904 to 1907, 
from 1914 to 1918. Normally, during the shorter advances of most 
revivals, there is an unbalanced advance, of the type represented 
by the distribution shown in Figure 66. This lack of balance is 
evidenced by a pronounced tailing out above the mode, with no cor
responding frequencJes below the mode. 

Differences between periods of revival in respect to the duration 
pf price rise are clearly revealed by the e\lmmary ill Tllb\e 134 of the 
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FIGURE 67 
THE DUBATION OF PRICE RISE DURING REVIVAL AND PBOSPERITY. 

Column Diagrams of Distributions Relating to Ten Periods of 
Revival and Prosperity.' 
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IThe meana and Btandard deviations of these diltributiobl are Ii'RD in Table 134. The location of the 
mean on the z.azia of each diagram ill indicated by an arrow. The claM lntervallt 3 montha. ten--
tering at 2, S. 8, etc:. . 

The date below each dialP"lUD defines the reference point for the liven period. 

meaSures descriptive of the various distributions. The point may 
again be emphasized that the measures in this table relate only to 
those commodities which reflect specific revivals, a number which 
varies from period to period. As in the preceding table the measures 
of duration apply to price increases which occurred between suc
cessive dates of revival and recession. The averages given in column 
(3) of this table are presented graphically in the upper half of Figure 
68. 

The period of rising prices has varied from an average of 11.7 
months, in the revival which began early in 1895, to an average of 
39.5 months, in the revival for which the reference date is November, 
1914. When the various individual observations relating to 149 
commodity price series are cast into a single distribution, an average 
of 22.2 months is obtained. This is based upon 1110 observations. 
The average rise was exceptionally short during the revivals which 
began in 1892, in 1895 and in 1919, and exceptionally long in the 
revivals beginning in 1897,-in 1904 and in 1914. 

Figures giving the duration of periods of rise in the wholesale 
price index of the United States Bureau of Labor Statistics' have 

>Supplemented by Falkner'. index for the period 1890-1899. 
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TABLE 134 

DUBATION 01' Pl::BIODB 01' PBIClII RlSII DUBlN'G RzvIvAL AND PBoaP&B1'1'I' 

Aver8&"8 and Measures of Variation derived from Observations on Individual Com-
modities, with Measures re1ating to an Index of Wholesale Pri.... < 

(I) 
Period' 

(2) 
No. of 

(3) 
Mean dura-

(4) 
Standard 

eoJ) 
cient 

observations tion of rise deviation, of variation 
(from low to inmontha 
~bigh) 
mmontha 

I (May, 1892) 139 12.7 S.~ 64.1 
3 !Mar., IS95) 145 11.7 7.6 64.9 
5 May, 1897) 160 29.9 12.9 43.3 
7 rulY, 1901l 134 23.1 11.7 50.4 
9 July, 1904 144 31. 7 12.1 38.2 

II Feb., 1908~ 143 19.5 10.2 52.4 
13 June, 1911 137 19.9 10.1 50.7 
IS tov., 1914 143 39.5 11.4 2S.9 
17 Feb., 1919) 159 14.0 7.1 50.7 
19 Jan., 1922) 148 IS.I 8.6 47.5 

Selected seri ... all < 

periode' 1110 22.2 13.3 59.S 

lThe entrie. in parentheses are the referenee date. for the IItftnI1 periodt. 
'See Dote Z, Table 130, c:oaceming the aelected seriea. 

(6) 
Duration 

of rise 
in whole--
~e~ce m , 
inmontha 

9 
7 

3S 
15 
39 
26 
27 
46 
15 
15 

been placed in Table 134, for comparison with the averages derived 
from the duration measures for individual commodities. There is 
a general agreement between the two sets of figures, but certain 
rather considerable differences are found. Thus the price rise shown 
by the index for the revival following the 7th period (reference date 
July, 1901) lasted for 15 months. The average duration of rise as 
computed from the individual measures for this period was 23.1 
months. One reason for the difference is found in the fact that the 
price index for a given date represents a cross-section of the price 
situation at that date. A change in the value of the index between 
any two dates is a net change. Diverse movements may cancel, or 
partially cancel, each other. In averaging the duration measures 
for individual commodities there is no ofi-setting of this character. 
Each movement is given full weight in arriving at the average. 
Again, the price index measures the net change in all commodities, 
whereas the average of the individual commodity measures is 
based only upon those commodities which actually rose in price. 
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Whether the measure of duration given by the index or the average 
secured from the individual records should be accepted in a given 
case depends upon the purpose in mind. H interest attaches to 
changes in the price level the record of the index would be em
ployed. H the extent of the disturbance in individual commodity 
priceiliS of interest, the average of the separate measures has distinct 
significan,ce. 

FIGURE 68 
AVERAGES MEASURING THE DURATION OF PERIODS OF PRICE REVIVAL 

AND PRICE RECESSION DURING TEN CYCLES. 
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The variation of the individual observations on duration of 
rise was least during the rise beginning in 1919 (standard deviation 
7.1 months). The variation was greatest during the rise which 
began in 1897 (standard deviation 12.9 months); A1s measured in . 
absolute terms, the degree of variation tends to increase with an 
increase in the average duration of rise. The coefficient of variation, 
measuring the relative spread, shows a reverse tendency. 

There are some differences between the distributions of measures 
of the duration of rise and measures of duration of fall, although the' 
lteneral distributions are of much the same type. The class fre-
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quencies for the distribution relating to price recessions were given 
in column (3) of Table 133. The distribution is shown graphically 
in Figure 69. 

FIGURE 69 
THE DURATION OF PRICE FALL DURING RECESSION AND DEPRESSION. 

Column Diagram Showing the Distribution of 1110 Observations 
on Individual Commodity Price Series. 
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This distribution, like most of those previously presented, is 
skewed in a positive direction. The bulk of the observations are 
concentrated near the lower end of the scale, and a tail extends to 
the right. The skewness is less, however, than that of the dis
tribution relating to duration of price rise. 

The distributions of duration measures for individual cycles, 
which appear in Figure 70, approximate this general type. The 
measures descriptive of these distributions appear in the following 
table. The averages given in column (3) are presented graphically 
in the lower half of Figure 68. . 

The average length of the period of price decline has varied 
from 10.3 months, for the recession which began in 1918, to 21. 6 
months, for the recession which began in the latter part of 1895. 
Th(l average for the ten periods of recession, as computed from 1110 
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TABLE 135 

l>tmA.'l'ION 0 .. PEmODS 01' Pma FALL DtJ'BI:NG RBcJauON AND DBPBB8810H 

Averages and Measures of Variation derived from Observations on Individual Com
modities, with Measures relating to an Index of Who!eoale Prioes 

(1) 
Period' 

(2) 
No. of 

(3) 
Mean 

(4) 
Standanl eoJ~t 

observations duration of deviation, of variation 
~(from in months 

to en-
BIIing low) 
in months 

T'~ 
121 20.2 8.2 40.9 

4 Oct., 1895) 149 21.6 12.6 58.1 
6 Apr., 1900) 156 15.5 8.9 57.2 
8 Oct., 1902 149 19.6 11.6 59.3 

10 Oct., 1907l 154 16.7 9.1 54.4 
12 Apr., 1910) 142 17.1 7.7 45.1 
14 (Sept., 1913l 148 18.6 9.1 48.9 
16 (Sept., 1918 161 10.3 7.8 76.0 
18 (May, 1920) 181 20.0 6.7 33.7 
20 (Apr., 1923) 122 13.9 7.1 51.2 

Selected ecries, aU 
periods' 1110 17.0 9.6 56.5 

-
IThe entries in 'PlIJ"entheses are tbe reference dates for the aeven.I paioda. 
tSee DOte 2. Table 130, conc:erni.nJ: the aelect.ed aeries. 

(6) 
Duration 
of fall in 
wholesale 

price index, 
in months 

25 
19 
15 
21 
4 

14 
14 
5 

20 
14 

observations relating to 149 commodities, has been 17.0 months. 
In two respects these figures stand in sharp contrast to those relating 
to the duration of price rise. The average is distinctly shorter 
(17.0 as compared with 22.2), and the variation from cycle to 
cycle in the length of the period of decline is distinctly less than the 
variation from cycle to cycle in the duration of the period of price 
rise. This latter difference is brought out clearly by a comparison 
of the graphs in the upper and lower portions of Figure 68. 

As in respect to duration of rise, there are certain differences 
between the measures of duration of decline derived from the general 
index of wholesale prices and the averages derived from individual 
commodity records. The duration of decline in the 10th period, the 
recession for which the reference date is October, 1907, was only 4 
months as measured by the price index, but the average computed 
from the individual records is 16.7 months. The offsetting influence 
of conflicting price movements is responsible for the very short 
period of decline in the price index. The higher figure probably : 
gives a truer account of the duration of the downward movements , 
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in the prices of those commodities which were affected by this 
recession. 

FIGURE 70 
THE DURATION OF PRICE FALL DURING RECESSION AND DEPRESSION. 

Column Diagrams of Distributions Relating to Ten Periods of 
Recession and Depression.' 
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teriDg at 2, S, 8. etc. The date below each diQram defiDee the reference point for the given period. 

The variation of the individual observations about the mean 
was least for the recession beginning in 1920 (standard deviation 
6.7 months). This was a compact downward movement, marked 
by a relatively close approach to uniformity in the duration of 
decline. This figure is smaller than any of the corresponding 
measures relating to duration of price rise. The absolute variation 
was greatest during the recession which began in 1895 (standard 
deviation 12.6 months). 

As measured in absolute units (i. e. in months) the variation in 
duration of decline is less than the variation in duration of rise in 8 
of the 10 cycles to which the above figures relate. The downward 
movements of commodity prices during business cycles are not only 
shorter, on the average, than the up-swings, but the recessions are 
more compact in respect to duration than are the upward move
ments.' 

c. The Degree of Price Change during Revival and Rece8sion. 
As in respect to a.ll other aspects of price behavior, there is con

lThere is approximate equality in the matter of variation if coefficients of variation 
iDBtead of standard deviations be oompared. The oomparison in terms of months eeeme 
more RignificBDt for the present purpose. 
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siderable variation in the degree to which prices rise during revival 
and decline during recession. The extent and character of the vari
ation during revival may be appreciated from an inspection of 
the following distribution, bBBed upon 1110 individual cases of 
price rise, occurring during ten periods of revival. (This distribu
tion includes only those commodities which did rise in price dur
ing specific periods of revival. Account has been taken in earlier 
summaries of those commodities which did not share in these cyclical 
movements.) The increase is expressed in each case as a percentage 
of the ensuing high value. The distribution is shown graphically 
in Figure 71. 

TABLE 136 

DEOREE 01' PRICE INCREASE DUBING REvIv AI. AND PBoSPEIUTY 

Frequency Table Showing the Distribution of 1110 Obeervations on 149 Commodity 
Price Series during Ten Periode of Revival and Prosperity 

Degree of rise (ae a l1ercentage of the en
suing high) 

.50to 6.49 
6.50 to 12.49 

12.50 to 18.49 
18.50 to 24.49 
24.50 to 30.49 
30.50 to 36.49 
36.50 to 42.49 
42.50 to 48.49 
48.50 to 54.49 
54.50 to 60.49 
60.50 to 66.49 
66.50 to 12.49 
72.50 to 78.49 
78.50 to 84.49 
84.50 to 90.49 

Total 

Frequency 

68 
100 
126 
139 
131 
126 
92 
93 
69 
52 
40 
33 
30 
10 
1 

1110 

This distribution is positively skewed, resembling in this respect 
distributions secured from many other measures of price behavior. 
There is marked concentration at the lower end of the scale. The 
modal increase, as defined by the crude mode, was 21. 5 per cent 
(true mode 19.3) and the mean increase was 32.8 per cent. (This 
latter value is equivalent to an increase of about 50 per cent of the 
low price preceding the rise, or of about 39 per cent of the average of 
high and low prices.) The variation about the mean is considerable, 
as is evidenced by a standard deviation of 19.2 and a coefficient of 
variation of 58. 7. 
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FIGURE 71 

THE DEGREE OF PRICE RISE DURING REVIVAL AND PROSPERITY. 

Column Diagram Showing the Distribution of 1110 Observations 
on Individual Commodity Price Series. 

100 

0 

-
- -r---

-
f--

- f-
-

f-

f---

h 
3.!JO IS.~ 27.50 39.50 Sl.~ 63.50 75.50 87.~ 

Degree of rise as percentage of ensuing high. 

The frequency distributions composed of measures of price in
crease relating to individual cycles, which are I!hown in Figure 72, 
are in general positively skewed. There is a tendency toward sym
metry during certain periods (in the revivals for which the reference 
dates fall in 1897, in 1901, in 1904 and in 1919), and in one case, 
during the war-time advance, a negatively skewed distribution is 
obtained. Extreme advances predominated and small gains were 
the exception at this time. 

The changes from cycle to cycle in the matter of price rise 
are revealed by the summary in Table 137 of means and measures of 
variation. Corresponding percentages of increase in the general 
index of wholesale prices (U. S. Bureau of Labor Statistics, sup
plemented by Falkner's) are included for the purp~e of comparison. 
The averages in column (3) of this table are shown graphically in 
the upper po rtion of Figure 73. 
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FIGURE 72 
THE DEGREE 011' PRICE RISE DURING REVIVAL AND PROSPERITY. 

Column Diagrams of Distributions Relating to Ten Periods of 
Revival and Prosperity.' 
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. The aVeIage degree of rise in price, expressed as a peIcentage 
of the ensuing high values, has varied from 20.6 during the revival 

TABLE 137 
DmoUII o~ P1UClI RmB DtlBlNG RImv,u, AND 1'Bo .. J:BJTr 

Averagee and Measures of Variation derived from ObservatioDa on Individual C0m
modities with M ......... relating to an Index of Wholesale Pli .... , 

(1) (2) (3) (4) eoJl) (6) 
Period' No. of . Mean Standard cient Degree of 

observations deviation of variation rise in whole-
aa1!1'.'!oe 

1 May,1892) 139 20.6 16.2 78.4 3.1 
3 Mar.,1895) 145 24.4 14.0 57.5 1.9 
5 May, 1897) 169 37.9 16.5 43.5 20.0 
7 July, 1901! 115 31.1 15.8 50.6 14.3 
9 JulY, 1904 146 32.9 14.4 43.6 12.5 

11 1i'~b., 1908 144 28.3 18.3 64.6 16.2 
13 June, 1911) 137 25.1 15.1 60.4 11.5 
15 ~ov., 1914) 143 66.1 12.1 18.3 52.5 
17 eb., 1919/ 159 3j1.5 19.9 57.7 21.6 
19 Jan., 1922 166 30.7 17.2 55.9 12.9 

Selected eerie., aU 
58.7 periods' 1110 32.8 19.2 

IThe eatrlee III coIumftS (3)1 ("l, and (6) are In percentaael. the bueI of the pen:eDtqe. belna the 
bJt:h walua IUcceedln&' the dIitI II the aevefal period.. . 

IThe eatrlet ~ JlU'!lItheeet are the reference date. for the .everal perloda. 
ISee aote a, Table 130. c.'ODC.lCI'IllI the telecttd aeriee. 
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beginning in 1892, to 66.1 during the industrial expansion of the 
war period. These averages are in all ClIl!es greater than the per
centages of rise recoJ;"ded by the general price index, the differences 
being pronounced in one or two instances. In the revival which 
culmjnated late in 1895 the price index shows an advance of but 
1.9 per cent, but the average percentage of rise in the prices of 145 
commodities Will! 24.4 per cent. A large part of the difference is 

FIGURE 73 
AVERAGES MEASURING THE DEGREE OF PRICE RIBE AND PRICE DECLINE 

DURING TEN CYCLES. 
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due to the fact that in the computation of the latter figure only 
those commodities have been included which shared in the advance. 
The offsetting influence of the commodities which fell in price or re
mained constant (these groups makingup some 30 per cent of the 
total in this case) is in part responsible for the small increase regis
tered by the general index. Perhaps more important in tending to 
reduce the change in the index is the fact that the price advances of 
particnlar commodities were not concurrent, and the resulting ir
regularities of movement in part neutralized each other. 

The degree of variation in the percentage of rise, as measured 
by the standard deviation, has not varied greatly from cycle to 
cycle. It was least (12.1) in the· rise which began in 1914. This 
was the most compact upward movement, in respect to amount of 
change, which we have recorded. The variation of the individual 
observations was greatest (standard deviation 19.9) in the rise which 
began in 1919. For alI other periods the measures varied between 14 
and 18. The coefficients of variation vary between wider limits. 

The general distribution of measures of price decline during 
recession and depression differs somewhat from the distribution of 
measures of price increase. The table which follows gives the details 
of this distribution, which appears in graphic form in Figure 74. 
The observations relate to the 149 selected price series which have 
been employed in previouS examples. 

TABLE 138 
DmoRElll 01' ParCI: FALL DUJUNG RECESSION AND DEPBE88ION' 

Frequency Table Sho~ the Distribution of 1118 Observatione on 149 Commodity 
Price Seri.. during Ten Periods of Receosion and 

Depression 

Degree of fall 
(as ., percentage of the precediDg high) 

.00to 5.99 
6.00 to 11.99 

12.00 to 17.99 
18.00 to 23.99 
24.00 to 29.99 
30.00 to 35.99 
36.00 to 41.99 
42.00 to 47.99 
48.00 to 53.99 
54.00 toJ59. 99 
60.00 to.65.99 
66.00 to,71. 99 
72.ooto,77.99 
78.00 to 83.99 
84.00 to 89.99 

Tot&l 

Frequency 

65 
122 
165 
157 
142 
116 
111 
76 
63 
37 
27 
20 
13 
5 
I 

1118 
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This distribution has the positive skewness which characterized 
the distribution of measures of price increase. The average per
centage of price decline is 28.9, which is lower than the average 
percentage of price increase (32.8). (The averages are comparable, 
since the individual percentages of rise and decline are measured 

FIGURE 74 
THE DEGREE OF PRICE DECLINE DURING RECESSION AND DEPRESSION •. 

Column Diagram Showing the Distribution of 1118 Observations 
on Individual Commodity Price Series. 
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from the same base. The mean decline would be approximately 34 
per cent of the average of high and low prices.) The differences 
betwcen individual measures of price decline are somewhat less 
than the differences betwcen measures of price increase, when the 
variation is measured in absolute units. The standard deviation 
has a value of 17.3 for the above distribution, as compared with 
19.2 for the distribution of measures of degree of price rise during 
revival. The coefficients of variation are of almost equal value, 
however (59.7 for the measures of price fall, and 58.7 for the 
measures of price increase). 
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The distributions relating to individual phases of recession are 
shown in Figure 75. The positive skewness found in the general 
distribution is characteristic of all these diagrama,with the single 
exception of that relating to the down-swing of 1920-21, which is 
negatively skewed. Extreme declines predominated during this 
recession, and minor declines were relatively few. 

FIGURE 75 

THE DEGREE OF PRICE DECLINE DURING RECESSION AND DEPRESSION. 

Column Diagrams of Distributions Relating to Ten Periods of 
Recession and Depression.' 
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IThc degree of faD, upressed as a pm:e.tI.taJe of the preceding high. is measured on the z..tICaIe. 
The meat1I and standard deviations of tbeae di.stributloD8 are given in Table 139. The location of 

the mean on the z-axis of each dia&nUD is incUcated by an arrow. The cla8!I interval is 6, eenterinl 
at2.5,8.S,etc. 

The date below each dJaKnUn defines the reference point for the given period. 

Averages and measures of variation for these various distri
butions are summarized in Table 139, together with measures 
of the degree of decline of the general price index (U. S. Bureau 
of Labor Statistics, supplemented by FaI.kner's) during the various 
recessions. The averages in column (3) of this table are shown 
graphically in the lower portion of Figure 73. 

The degree of recession is in general less than the degree of rise, 
which follows, of course, from the fact that the general course of 
prices was upward during most of the period covered. In only three 
of the ten recessions did the average fall exceed the preceding rise. 
These were the recessions beginning in 1893 and 1895, which came 
when the trend of general prices was downward, and the recession 
of 1920-21. 

The average decline, as measured by the figures in column (3), 
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TABLE 139 
DBoBDI OF PRICE DECLINB DUlUNG RECESSION AND DIIPBESBION 

Averages and Measures of Va.riation derived from Observations on Individual Com
modities, with Measures relating to an Index of Wholesale Pri .... 

(1) (2) (3) (4) (5) (6) 
Period' No. of Mean Standard Coefficient ~b! observations deviation ofvaria.tion 

wholesale 
price index: 

2 ~eb., 1893) 131 29.8 14.6 49.1 12.9 
4 Oat., 1895) 149 28.8 16.5 57.3 7.4 
6 Apr., 1900) 158 24.6 14.1 57.3 4.9 
8 Oat., 1902) 152 27.4 16.5 60.3 7.7 

10 Oat., 1907) 160 26.8 15.5 57.6 8.3 
12 Apr., 1910) 147 24.3 15.6 64.2 11.3 
14 Sept., 1913) 148 24.7 15.7 63.5 4.7 
16 Sept., 1918l 161 29.0 18.8 64.8 5.2 
18 iMay, 1920 185 51.8 17.1 33.1 43.9 
20 Apr., 1923) 130 24.6 16.1 65.4 8.9 

Selected series. all 
periods' 1118 28.9 17.3 59.7 

lTbe entries in CXllumna (3), (4) and (6) are in pemmtagee. the bases of the percerataps beiDa the high 
ftlues pr'eC'eding the declines in the several periods. 

IThe entries in parentheaes are the reference dates for the aeveral periods. 
ISee note 2, Table 130, concernina; the selected aeries. 

is greater in all cases than the corresponding decline in the wholesale 
price index. The reasons fOl this have been suggested above. 

As in respect to the duration measures, the average percentage 
of decline is more uniform from cycle to cycle than is the average 
percentage of rise. With the exception of the great recession of 
1920-21, the degree of decline has varied between 24 per cent and 
30 per cent. 

d. The Duration of Cycles in Cummodity Pric&. Measures of 
the duration of commodity price cycles may be combined in fre
quency distributions relating to specific cycles, or into a general 
distribution for all cycles. When all the duration measures for 149 
selected commodities are combined we have the distribution given 
in Table 140. This is shown graphically in Figure 76. 

The 1110 cycles, classified according to duration, form a dis
tribution with a fairly regular increase in frequencies up to a mode 
at 35 months and an even decline in frequencies thereafter. There 
is some concentration near the lower end of the scale, giving a 
positive skewness to the distribution. The mean length of the price 
cycle for these commodities, during the period 1890-1925, was 39.2 
months, and the standard deviation was 12.9 months. 
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TABLE 140 

Dt1B4.TION OJ' CYCLES IN CoJDIODlTY PmCIIIB 

Frequency Table Showing the Distribution of 1110 Observations on 149 Commodity 
Price Series during Ten Business CycIes 

Duration of cycle' 
(from low to ensuiDg low) in months 

Tot&l 

7.50 to 12.49 
12.50 to 17.49 
17.50 to 22.49 
22.50 to 27.49 
27.50 to 32.49 
32.50 to 37.49 
37.50 to 42.49 
42.50 to 47.49 
47.50 to 52.49 
52.50 to 5~ .49 
57.50 to 62.49 
62.50 to 67.49 
67.50 to 72.49 
72.50 to 77.49 
77.50 to 82.49 
82.50 to 87.49 
87.50 to 92.49 
92.50 to 97.49 

Frequency 

7 
27 
61 

115 
139 
186 
167 
124 
122 
67 
52 
15 
15 
8 
2 
2 
a 
1 

1110 

lIn interpreting theae fi.guJft the method by which the origi.naI meaauraI were obtained must be borne 
in mind. The procedure is explained in detail in Chapter I. 

Ten column diagrams, representing distributions of measures 
of cycle duration for the ten price cycles between 1890 and 1925, 
are shown in Figure 77. Because of the limited number of cases in 
each period the distributions relating to individual cycles lack the 
regularity of the distribution made up of entries for all cycles. 
They show distinctive characteristics, however, and important dif
ferences are discernible between the distributions for different cycles. 
A heavy concentration of frequencies, such as is found in the dis
tribution relating to the cycle between 1919 and 1922, represents a 
fairly high degree of uniformity in cycle duration. There are few 
commodities that depart widely from the average for this cycle. 
Quite different are the distributions representing the four cycles 0c
curring between 1895 and 1908. These four vary somewhat in 
type, but they are alike in that they reflect wide djssjmilarities be
tween commodities in respect to the duration of price cycles. 

Difierences between the distributions for the different cycles 
are . not restricted to differences in degree of concentration. The 
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FIGURE 76 

DURATION OF CYCLES IN COMMODITY PRICES. 

Column Diagram Showing the Distribution of 1110 Observations 
on Individual Commodity Price Series. 
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fairly symmetrical distributions relating to the cycles which oc
curred between 1904 and 1908, and between 1911 and 1914, stand 
in contrast to the curious irregularities of the distribution given by 
the measures for the war-time cycle. 

The means and standard deviations of the various distributions 
shown in Figure 77 are given in Table 141. For purposes 
of comparison, figures showing the duration of cycles in the whole
sale price index of the Bureau of Labor Statistics (supplemented by 
Falkner's index for the period 1890-99) are included in the table. 
The averages, and the measures descriptive of the behavior of the 
wholesale priee index, are shown graphically in Figure 78. 
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FIGURE 77 
DURATION OF CYCLES IN COMMODITY PRICES. 

Column Diagrams of Distributions Relating to Ten Business Cycles.' 

IThe means and standard devfationa of theee distrlbutJona are Pftllm. Table .41. The location vi the 
mean aD the z-azis of each dia8ram ill indicated by aD. arrow. The c:la8I interval is 5 moatba. am
teriDl at 10. IS, etc. 

There are differences in detail between the averages shown in 
the upper part of Figure 78 and the measures of cycle duration 

TABLE 141 
DoltATION OJ' CrCLB8 IN CmoioDrrr PatCll8 

Averages and Measures of Variation derived from Observations on Indioidual eo ..... 
modities. with Meaaures relating to an Index of Wholesale Priooo 

(1) 
Terminal dates of 

(2) 
No.ofob-

(3) 
Mean d ..... 

(4) 
Standard 

<:oJ) 
dent 

(6) 
Duration of 

cycle' servations' tion of cycle deviation, ofwriation ole • 
(from low to in months w~oIe!ie 

low) prioe inde", 
inmontha in months 

1892 to 1895 114 32.3 9.4 29.2 34 
1895 to 1897 144 33.3 13.0 38.8 26 
1897 to 1901 154 45.1 14.3 31.8 50 
1901 to 1904 132 42.7 12.8 30.0 36 
1904 to 1908 135 47.9 13.3 27.8 43 
1908 to 1911 135 36.4 10.8 29.8 40 
1911 to 1914 137 38.4 10.3 26.8 41 
1914 to 1919 142 50.0 11.1 22.3 51 
1919 to 1922 146 33.4 8.0 24.1 35 
1922 to 1924 122 31.1 8.3 26.8 29 

Selected aeri ... all 
~ode' 1110 39.2 12.9 33.0 

IThl!! terminal yean liven are thOR in which fall the reference dates for .uCCle8llift oeriod. of ftYIvaL 
The dates upon which the meuUftl of duration for individual c:ommoditia ~ baed. may. of coune. 
fall beyond the terminal dates heR' Jiven.. 

tThe number of cuea here lilted it In all euet amaIIer thaD the proportioll IiftD lD coIlImD (2) 01 
Table 126. In preparil18 Table 126 a commodity W8.I claaed .. 0UIiu throueb • complete cycle If • 
revival and a lucceedlna: rec:asiOD were recorded. [n meuurina: duraiion of cyde, boweYa'. it ... ~ 
that. IPf!Cific date (or the nat revival ahould be available. 

ISee note 2, Table 130. conc:erniq tbe aelectecl aeries. 
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derived from the wholesale price index, which are plotted in the 
lower half of the chart. In computing each average only those 
commodities have been included which passed through a complete 
cycle, from low to low. This accounts, in part, for the differences. 
Again, there are offsetting movements in the individual price 
changes which affect the dates of high. and low recorded by the 
general index. These do not affect the averages, as each commodity 
is treated as a unit in determining the length of its price cycle. 

FIGURE 78 
DURATION 01' CYCLES IN COMMODITY PRICES. 

Comparison of AverageS' Computed from Individual Observations with 
. Measures Derived from the Index of Wholesale Prices of the 
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In showing that the duration of complete cyclical movements 
varies from cycle to cycle, the above records merely substantiate 
other evidence on this point. Of greater interest, perhaps, are the 
measures.of variation for the individual cycles, which are given in 
columns (4) and (5) of Table 141. These indicate the degree to 
which the individual commodity price series depart from uniformity 
in respect to the duration of the cycles recorded. The degree of 
variation was. least, as measured in absolute units, during the cycle 
which eXtended from the low of 1919 to the low of 1921-22 (standard 
deviation 8.0 months). The variation was greatest, in absolute 
units, during the cycle which extended from the low of 1897 to the 
low of 1901 (standard deviation 14.3 months). The variation rela
tive to the duration of the cycle was least for the cycle extending 
from 1914 to 1919 (coefficient of variation 22.3) and greatest for the 
cycle extending from 1895 to 1897 (coefficient of variation 38. 8). 
These measures represent considerable departures from uniformity. 
Not only does the duration of the price. cycle vary from cycle to 
cycle, but within each cycle there are material differences between 
individual commodities in duration of cyclical swings. 

e. The Amplitude of Cycle8 in Commodity Price8. One of the 
measUres of price behavior which was explained in Cli.apter I was 
an index of cyclical variability, a measure of the amplitude of 
cyclical swings in the. prices of individual commodities.' In the 
following table a number of such indexes, relating to the behavior of 
149 price series during the period between 1890 and 1925, are com
bined in a frequency distribution. The distribution is shown 
graphically in Figure 79. 

This distribution of measures of cyclical variability shows the 
positive skewness characteristic of price distributions. The value 
of the crude mode is 21. 5. (This may be interpreted as a per
centage, if it be remembered that the base of the percentage is the 
high value in each cycle.) The mean is 30.8 and the standard de
viation 15.5. The coefficient of variation, 50.3, is considerably 
higher than the corresponding measure of 33.0, for the measures 
of cycle duration. (The coefficient of variation relating to ampli
tude of cyclical fluctuations would still be higher than that relating 
to cycle duration, though by a smaller margin, if the percentages 
measuring cyclical variability were based upon the mean price in 
each cycle, instead of the high value.) These relative measures of 
variability indicate that prices differ among themselves in respect 

'See pp. 8S-86 for an explanation of this index. 
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TABLE 142 

AKrLxTtm. or CrCLI'B IN CoIDIODITr PmCJ:IB 

Frequency Table Sho~ the Distribution of 1110 ObservatiODS on 149 Commodity 
Price Serlee during Ten Business Cycles 

Amplitude of cycle 
(88 measured by the index of cyclical 

bili!y) 

Total 

.SO to 6.49 
6.50 to 12.49 

12.50 to 18.49 
18.50 to 24.49 
24.50 to 30.49 
30.50 to 36.49 
36.50 to 42.49 
42.50 to 48.49 
48.50 to 54.49 
54.50 to 60.49 
60.50 to 66.49 
66.50 to 72.49 
72.50 to 78.49 
78.50 to 84.49 

Frequency 

27 
92 

148 
181 
145 
134 
133 
80 
79 
48 
30 
6 
4 
3 

1110 

to the amplitude of their cyclical swings more than they do in respect 
to the duration of these movements. 

When we combine the indexes of cyclical variability relating to 
individual cycles, the distributions represented in Figure 80 
are secured. Although there are some differences from cycle to 
cycle, the type represented by the general distribution is approxi
mated by most of these distributions for specific cycles.. The 
presence of a small group of highly variable commoditieS intro
duces a fairly consistent tendency toward positive skewness. There 
is a concentration of cases near the lower end of the scale, with a 
tail extending to the right. It is worthy of note that the two dis
tributions which depart most widely from the type of the general 
distribution shown in Figure 79 are those relating to the cycles 
which occurred between 1914 and 1919, and between 1919 and 1922. 
These are much more symmetrical than any of the others. These 
are, of course, the cycles during which the amplitude of price fluc
tuations was greatest. When nearly all commodities change ma
terially in price, the commodities which are normally more variable 
in price than the rest do not stand out as an exceptional group. 

For effective comparison the means and measures of variation 
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FIGURE 79 
AMPLITUDE OF CYCLES IN COMMODITY PruCES. 

Column Diagram Showing the Distribution of 1110 Observations 
on Individual Commodity Price Series. 
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of these individual distributions are needed. These are summarized 
in the following table, together with indexes of cyclical variability 
derived from the wholesale price index of the Bureau of Labor Sta
tistics (supplemented by Falkner's index for the period prior to 
1900). The averages and the measures derived from the wholesale 
price index are shown graphically in Figure 81. 

For two cycles, that extending from the low of 1914 to the low 
of 1919 and that extending from the low of 1919 to the low of 1921-
22, the average of the indexes of variability exceeds 45. The max
imum value is 48.5, recorded in the cycle during which war-time 
expansion occurred. For all other cycles the averages vary between 
25 and 32. The approximate uniformity of these averages, except 
for the two cycles mentioned, is noteworthy. In the usual cycle, 
which is not complicated by the effects of such extreme inflation 
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and deflation as marked the years between 1915 and 1921, the aver
age range of price :fluctuations for those commodities which share 

TABLE 143 
.AM:PLtTuDz 0" CYCLJilB IN CoIDIODITI' PmCEIS 

Averages and Measures of Variation derived from OhBerv&tions on Individual Com
modities, with Measures rel&tiug to an Index of Wholesale Pri ... 

(1) (2) (3) (~ eoJl) (6) 
Terminal datee of No. of Mean Stan ard cient Amplituda 

cycle' ohBerv&tions' deviation of variation 01 cycles 
lin. wholesale 
price index 

1892-1895 120 25.6 13.0 50.8 8.0 
1895-1897 145 26.6 13.9 52.2 4.6 
1897-1901 161 31.4 14.1 45.1 12.4 
1901-1904 135 29.6 15.5 52.3 11.0 
1904-1908 140 30.7 13.8 44.8 10.4 
1908-1911 138 27.0 16.0 59.3 15.2 
1911-1914 137 25.4 13.1 51.6 8.1 
1914-1919 142 48.5 13.8 28.5 28.8 
1919-1922 147 45.2 14.7 32.5 32.7 
1922-1924 129 28.6 15.5 54.1 10.9 

Selected series, all 
periods' 1110 30.8 15.5 50.3 

lTbe tennlual yean liven ~ those in whlch faU the rd'erenoc dates for IUCCC8II1ve periods of revival. 
The datu of the turna upon which the mea8urea of cydical variability for individual colDlllDditiee are bue4 
IDa)" fall beyond the terminal dates here given. 

IThe number of c:ases here lieted 11 (or ID08t CYcles allghtly greater than the ~I number in 
Table 141. In certain c:aaea (u when a commodity failed to rise in price at the end of. liven cyde but 
remained constant in price for GIle or DlOl'e c:yclic:a1 pha8ee thera.fter) it waa poaaible to measure the am .. 
plitude of tbe cyclieaJ swing, but not the duration. 

ISte DOte 2. Table 130, conomrlns the aelected. aerie&. 

FIGURE 80 
AMPLITUDE OF CYCLES IN COMMODITY PRICES. 

Column Dia.grams of Distributions Rela.ting to Ten Business Cycles.' 

'The means and standard deriationl of these dlatributlou are liven in Table I~. The location of the 
meaD on the X-BlDa of each diairam Is indicated by an arrow. The da8I iDtuval ia 6 (In umu of the 
lDdex of Qdic:al variability). ccnteriDa at 2.5. 8.5. etc. 
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in the cycle amounts to from 25 per cent to 32 per cent of the high 
value or, approximately, from 29 per cent to 38 per cent of the aver
age value. 

FIGURE 81 
AMPLITUDE OF CYCLES IN COMMODITY PmCES. 

Comparison of Averages Computed from Individual Observations 
with Measures Derived from the Index of Wholesale 

Prices of the United States Bureau of Labor 
Statistics. 
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Within each cycle the individual commodities vary from the 
average, however. The standard deviation ranges from 13 to 16, 
averaging about 15, or 50 per cent of the mean. The measure of 
average amplitude represents, of course, only a central tendency. 
The variations both a.bove and below this value are pronounced and 
important. 
. As might be expected, the averages of the variability measures 
for individual commodities are much higher than the measures of 
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cyclical variability derived from the wholesale price index. The 
averages are ba.sed only upon mell-'lur6S for those commodities which 
reflected given cycles in their price movements, wherell-'l the general 
index is influenced by those commodities which did not pass through 
the cycle, as well as by those which did. Again, the fact that all 
commodities do not reflect the cyclical movements of business at 
precisely the same time leads to some offsetting, which tends to 
lessen the degree of fluctuation of the general index. Only when 

. the cyclical swings are generally reflected among commodity prices, 
as during the two cycles which occurred between 1914 and 1922, 
do the measures relating to the index approach the averages derived 
from individual commodities. 

§ Comparison of Distribution Types 

In earlier sections attention has been paid to the general character
istics of the population of commodity prices. Comparisons have been 
made with other populations, biological and economic, in determining 
the degree of stability which the population of prices appears to possess. 
The measures which, in combination, enable group characteristics to be 
studied relate in each case to a particular attribute of prices, or to a par-

. ticular type <if behavior. We may, in summarizing the behavior of 
prices during business cycles, consider the characteristics of these mea.
sures when combined as frequency distributions. Such distributions have 
been presented above, in following changes from cycle to cycle, but the 
descriptive measures have been ·confined to measures of centra.! tendency 
and variation. These and other attributes are summarized in the table 
on page 432. The present ana.!ysis has been restricted to distributions 
of individua.! measures, as combined for all cycles. The measures com
bined in the severa.! distributions range in number from 1110 to 1118. 
The observations included relate to the behavior of 149 price series dur
ing the ten cycles between 1890 and 1925.' 

Points defined by the criteria P, and p, for these distributions are 
plotted in Figure 57, in an earlier section of this chapter (p. 385). 

These distributions constitute the most uniform group of any so far 
studied. They vary somewhat among themselves, six being of Type I 
and two o'f Type IV, but the degree of variation is much less pronounced 
than that found among any of the other groups ana.!yzed. It is quite 
probable that wider variation would be found if distributions for the 
separate cycles were ana.!yzed in detail, but this has not been attempted. 

Points representing two of these distributions, those relating to the 
timing of reviva.! and to the timing of recession, fa.!\ fairly close to the 
axis of symmetry. In respect to the time of movement during major 
cyclica.! turns there is an a.!most symmetrica.! distribution about the 

lCommodities classed as exceptional and commodities which reflected in their 

C
rice movements less than five of the ten cycles during this period have been omitted 

rom these tabulations. 



TABLE 144 

ilTATISTICAL CoNBTAN'I'B RELATING TO DIBTRlB1lTION8 O. MJoASDBE8 ow CTCLlOAL Pm.,., BBIIAVIOB 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) (ll) (12) (13) 
Mean Median Btand- Coef- fl. fl, Skew- Kurtcaia .. " r P ..... 

Cyclical movement ard 6cientof nOl8 soni&n 
deviation variation curve 

type 

'!'\ming of revival +2.5920 +2.2953 9.6237 • .0620 3.6257 .0942 .6257 1.0654 .0446 14.4379 IV 
!Imin¥ of receooion + .9810 + .8886 8.4453 • .0144 3.8842 .0400 .8842 1. 7252 .0064 9.9807 IV 
Duration of rise 22.1729 19.8548 13.2570 59.8 .4198 2.8238 .7255 - .1762 -1.6118 - .2200 - 5.2264 I 
Duration of fall 16.9514 16.0538 9.5835 56.5 .5049 3.6380 .3828 .6380 - .2387 -1.7872 - 53.6179 I 
Duration of 1,c1e 39.1575 38.0990 12.9220 33.0 .1950 3.2831 .2221 .2831 - .0188 --8.1582 _6.4149 I 
Percentage 0 rise 32.7596 30.0878 19.2282 58.7 .2698 2.5346 .6997 - .4654 -1.7402 - .1273 - 4.3609 I 
Percentage of fall 28.9266 26.1972 17.2806 59.7 .4507 2.g430 .6625 - .0570 -1.4661 - .2605 - 6.1072 I 
Index of cyclical 

variability 30.8294 28.9274 15.5076 50.3 .2241 2.6511 .4595 - .3489 -1.3701 - .1315 - 6.2492 I 

.Not l11n16cant. becauae of the arbitrary nature of the rd'trence: dale (rom which clevlatlolll ue meuured. 
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mean. The other distributions are somewhat less symmetrical, but in no 
case do we get the extreme skewness found in the distributions of price 
relatives and in the distributions relating to monthly variability. 

In one other respect these distributions differ significantly from most 
of those previously studied. Four of the eight distributions in this group 
are fiat-topped (i. e. the measures of kurtosis are negative). In each of 
these four distributions (which relate to duration of rise, percentage of 
rise, percentage of fall and degree of cyclical variability) there is less 
concentration in the neighborhood of the mode than there is in a cor
responding normal distribution. Most of the distributions secured by 
combining measures of price behavior are characteristically peaked. 

As in the case of the other distributions represented by points in 
Figure 57, the present group contains no examples of heterotypic distribu
tions. There is no evidence here of the presence of those presumably 
disruptive elements which carry a distribution into the heterotypic area. 
The contrast between these distributions and the distributions of fixed 
base and link relatives which were presented in Chapter III is apparent.' 

m Summary 

1. In investigating the behavior of prices in combination all 
the measures descriptive of the behavior of individual commodities 
have been combined in the form. of frequency distributions. The 
third chapter dealt with price relatives in combination. Character
istics of combinations of the other measures described in earlier 
sections are discussed in the fourth chapter. 

2. Distributions of measures of monthly price variability 
show a heavy concentration of frequencies at the lower end of the 
scale, a condition which indicates a relatively low degree of varia
bility for the great bulk of commodities. A small number of com
modities, however, are marked by extremely high price variability. 
The presence of these two elements-markedly stable and highly 
variable commodities-is reflected in many of the distributions 
made up of measures of price behavior, and accounts for certain 
important attributes of the system of prices. 

'It should be noted that the two eets of distributions are not fully comparable. 
The distributions of cyclical measures include a great many more observations, since 
they are drawn from all periods, and for this reason would be expected to have 80m.,. 
what more stable cbaraotsristies. Again, the distributions of cyclical measures are based 
upon a selected list of commodities, oertain ones being excluded beesuoe they are olassed 
88 exceptional, or because they did not reflect in their price movements the major cyclical 
owing& of general busin.... Perhaps more important than these limitations is the fact 
that the rules governing the derivation of the individual cyclical measures (Bee pp. 
76-82, 8~90) are in BOme respects arbitrary, whereas the price relatives are derived 
by a purely objective process. Finally, measures of cyclical movements have been 
oecured only for those commodities which share in specific oycles. Those which fail to 
conform are of neceesity excluded from the compilation, although account bas been 
taken of them elaewhere. 
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3. The study of measures of monthly price variability reveals 
that the amplitude of the fluctuations of commodity prices, viewed 
collectively, does not ordinarily vary greatly from one year to the 
next. The host of cyclical and other factors affecting the prices of 
individual commodities exert a continuous influence. During the 
violent disturbances of the war and post-war years, however, the 
values of the annual averages of measures of monthly variability 
were materially increased. 

4. During the period 1890-1913 there was a secular decline in 
the monthly variability of commodity prices at wholesale in the 
United States. 

5. The distributions of measures of frequency of price change 
show curious concentrations at the upper and lower ends of the 
scale. Most commodities change in price very seldom or very fre
quently. A relatively small number fall in the middle ranges of the 
scale of frequency of change. 

6. Prices of the large bulk of commodities at wholesale are 
affected to some extent during general business revivals and re
cessions. The following figures, based upon the total number of 
cyclical movements recorded in 209 commodity price series during 
ten business cycles (including 11 periods of revival and 10 of re
cession), indicate the degree to which general business cycles are 
reflected in wholesale commodity markets.' 

Number show- Percentage 
Total Dumber ing price turns showing price 

Object of observation of observations conforming to turns conform .. 
on individual prevailing ing to prevail-
commodities cyclical ing cyclical 

movements movements 

Behavior during revival 2299 1832 79.7 
Behavior during recession 2090 1623 77.7 
Behavior d~ successive phases of 

.!7J.l revival and recession 2090 1485 

The number of commodities sharing in business revivals has 
constituted, on the average, 79.7 per cent of the commodities studied 
in specific cycles. This proportion has fluctuated, from cycle to cycle 
during the period since 1890, between 67 per cent and 95 per cent. 

'In securing the ligures upon which theee entriee are based, no attempt was made to 
isolate cyclical movements from secular, sea.sonal and accidental changes: Account W88 
taken of any distinct upward or downward prioe owing which appeared to be connected 
with prevailing cyclical movements. 
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The proportion affected by general price recessions has averaged 
77.7 per cent, and has ranged in different cycles, between 70 per 
cent and 95 per cent. 

The number of commodities classed as passing through a com
plete cycle (i. e. experiencing cyclical turns during successive phases 
of revival and recession) has constituted"on the average, 71.1 per 
cent of the commodities studied. The proportion has varied, from 
cycle to cycle, between 65 per cent and 78 per cent of the total. 

7. Measures relating to eight aspects of price behavior during . 
each of ten business cycles occurring between 1890 and 1925 have 
been combined in frequency distributions, and measures of central 
tendency and variation have been computed for each of these dis
tributions. The detailed information concerning the group behavior 
of commodity prices during business cycles which these measures 
yield may not be readily summarized. A few of the points revealed 
by a study of these distributions are noted in the following para.
graphs. 

a. The majority of commodities turn upward in price during 
revival within a twelve-month interval which extends from 
1. 5 months before the date of the up-turn in the index of 
wholesale prices to 10.5 months after that date. The 
characteristics of the distributions relating to the timing of 
revival in the prices of individual_commodities differ ma.
terially from cycle to cycle, however. 

b. The period of greatest concentration during recession ex
tends from 4.5 months before the date of the down-turn in 
the wholesale price index to 7.5 months after that date. 

As in the case of revival, the character of the distribu
tion of measures relating to the timing of price deCline in
dicates that many forces are affecting prices during such a 
movement, and that these forces vary in intensity with the 
passage of time. During recession there is a steady cumula.
tive gain in the intensity of these forces until the flood of 
falling prices has reached its maximum volume. Then 
comes a decline in intensity, a regular subsidence which 
is almost perfectly symmetrical with the preceding increase. 

The distributions relating to different periods of re
cession vary materially in respect to the location of their 
central tendencies, and in degree of dispersion. 

c. For both revival and recession the mean date of turn 
secured by averaging the measures relating to individual 
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commodities comes after the date of turn in the general 
index of wholesale prices. The averages for all periods 
show a mean date of turn following the general price index 
by 2.6 months on revival and by 1. 0 month on recession. 
There is an indication here that the cyclical turns in the 
price index are in general due to changes in the prices 
of a relatively small number of commodities which move 
in advance of the bulk of commodities at such times. 

d. The degree of variation from the mean date of turn varies 
from cycle to cycle, in respect to both revi ... al and recession, 
but the variation is in general greater during revival than 
during recession. The standard deviation of 1110 measures 
relating to the timing of price revival is 9. 6 months. The 
corresponding measure for price recession is 8.4 months. 
The decline in prices which occurs in the wholesale markets 
of the country at a time of recession is a more concentrated 
and uniform movement, it appears, than is the rise of 
prices during revival. 

e. The downward movements of commodity prices are shorter 
on the average, than the up-swings (17 months, as com
pared with 22.2 months). The recessions are also more 
compact, in respect to duration, than are the upward 
movements. The standard deviation of 1110 measures 
relating to duration of periods of price fall is 9.6 months, 
as compared with 13.3 months for the same number of 
measures relating to the duration of periods of price rise. 

f. During the period since 1890 the average increase of com
modity prices at wholesale during revival has exceeded the 
average decline during recession, a natural accompani
ment, of course, of the upward trend of prices during this 
period. Expressing both increase and decrease as percen
tages of the high values recorded during specific cyclical 
movements, the most common (i. e. the modal) increase 
during revivals in this period was 21. 5 per cent, and the 
most common (modal) decline was 15 per cent. (The 
modal increase was approximately 27 per cent of the low 
price in each cycle.) 

The mean increase during revival, expressed as a per
centage of the high value, was 32.8 per cent, and the mean 
decline, on the same base, was 28.9 per cent. (When the 
base of the percentages is the average of low and high 
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prices in each cycle, these two means become approximately 
39 per cent and 34 per cent.) 

g. The average length of cycles in the prices of individual 
commodities at wholesale during the period since 1890 has 
been 39.2 months. For specific cycles the average has 
varied from 31.1 months to 50.0 months. Within each 
cycle there are material differeD:ces between individual 
commodities in respect to the duration of cyclical swings. 

h. The average amplitude of cyclical price swings during the 
period since 1890 is measured by an index of 30.8. (This 
index is computed from percentages based upon the high 
values in specific cycles.) This represents a swing from 
low to high (and from high to low) equal to about 37 per 
cent of the average of low and high values. The variation 
from cycle to cycle in respect to the amplitude of price 
movements is not marked under ordinary conditions. Only 
during the violent disturbances between 1914 and 1922 
was the amplitude of cyclical price fluctuations materially 
increased. 

8. A detailed study of the movemel!.ts of individual price 
series shows that the cycles which are discernible in the movements 
of a general price index are the net resultants of a host of widely dif
ferent movements in the prices of individual commodities. The 
prices of some commodities do not conform to general business 
cycles at all. Those commodities that do reflect a general cycle in 
their price movements differ materially among themselves in respect 
to the timing of revival and recession and in the duration and am
plitude of their cyclical swings. Cycles in commodity prices appear 
as broad tendencies among varied movements. In attempting, in 
this analysis, to trace and to measure some of . these tendencies, 
they have been shown against the background of diverse and com
plicated price fluctuations which constitute a continuing element in 
the economic situation. It is an advantage, as it is also, perhaps, a 
defect, of this procedure that the diversities are retained, and pre
sented in the final picture. 

The immediate objectives of the present study are the develop
ment of a method of analysis and the accumulation of a body of 
fa.cts which may conduce to an understanding of the price system. 
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This volume has dealt with the following aspects of the .general 
problem: 

1. The behavior of the prices of individual commodities, and 
the relations among different attributes of commodity prices. 
2. Regional differences between commodity prices, and dif
ferences from market to market in the behavior of prices of 
individual commodities. 
3. Certain problems related to the measurement of changes 
in the general level of wholesale prices. 
4. The measurement and significance of price dispersion and 
of price displacement. 
5. The effect of changes in the price level upon relations among • 
the prices of individual commodities. 
6. The characteristics of the population of prices, as revealed 
by the behavior, in combination, of price relatives and of 
measures of variability, trends and cyclical movements in the 
prices of individual commodities. 

No attempt has been made, in presenting the results of this 
study, to support a specific thesis. The investigation has been 
looked upon as part of a general attack upon the problem of charting 
the price system, defining its· elements, tracing the connections 
between these elements, determining the nature of the changes 
which occur in the price system with the passage of time and with 
changes in general economic conditions, and of describing more 
exactly the part which the system of prices plays in economic 
processes. This view of the relation of the present study to the 
broad task of surveying the price system has conditioned the plans 
for the investigation and has determined the form in which the 
results appear. 

In concluding the account of the first part of this study, at
tention may be drawn to two significant facts. One is the existence 
of wide diversities. in the behavior of the prices of individual com
modities. This is true in respect to every type of behavior dealt 
with in the preceding pages. To the economist whose interest lies 
in changes in the purchasing power of the monetary unit such 
diversities present themselves as troublesome complications. For 
in the multiplicity of divergent fluctuations he seeks to measure a 
central tendimcy, to trace the effects of a single factor. But, as 
so often has been the case in the history of science, the phenomena 
which appear merely as irrelevant and irritating complexities to 
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one generation of research workers become, to another generation, 
the means of solving old problems and of discovering new laws. 
There lie here, ready to the economist's hand, materials from which 
new knowledge may be gleaned. 

The second fact of importance is the existence, among_ the di
versity of price movements, of just those uniformities for which 
the scientist searches in attempting to reduce masses of facts to 
understandable terms. The present investigation and those which 
have preceded it in this field have gone only a little way in the 
search for principles of order among the variations within the price 
system, but there have been revealed numerous interrelations and 
Uniformities, and there have been found many clues to other regu

iarlties. In the existence of these regularities lies our hope of 
achieving a fuller understanding of the working of the system 
of prices. 
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TABLE I 

DBSCBlPl'lOHS o. WSOLHALlD PBICIII QUOTATION8.1 

(1) (2) (3) (4) (5) (6) (7) (8) u21 
Weights in 
the construotion 
of index num-
hero and other 

Ref. Commodity Description Source of price Market Derivation Nature of price (or measures 
No.1 quotation of published type of transaction) 

figurel 1890-
1913 or 1913-
1902- 1926 
1913' 

1 Barley ~'By Sample" malt- Daile;, Trode Bull .. Chicago MW Range of cash sales 
mg tin ( mmerei.l) on Tuesdaf; Chicago 20 20 

TuesdaJ., Edition Board of ade. 
2 Com Cash, contract Chicago MW do 100 40 

g,odes 
3 Com aah,No.3

i 
mixed do do MW do 60 

4 Oats Caah, No. ,white do do MW Range of caah sales 
on Tuesda~"mL 
Board of ( SO SO 
Proportional Billing) 

5 Rye No.2 eaah do do MW Range of cash sales 
on Tuesday, Chicago 30 30 
Board of Trode. 

I TW. table WIll prepared at the requetl of the National Bureau of Economic Reeean::h by Mr. Char1~ A. Bell, chief of the division of orieee of the United 
States Bureau of Labor Statinica. Permiaaion to publiah the table hal Men courteoutiy extended by Dr. Ethelbert Stewart, Commiaioner of IA.bor Statiftke. 

The entrie. in the varioll' columna relate to the 1926 price quotation-. These deacr:iptiolll apply to Dri~ for earlier yeaN except where arade, market 01' 
type of Quotation hat been chanled. Major cbangea in tbe.e l'elpect. are indicated in the wholeale price 6ulletin. of the Bureau of Labor Statiatlce. 

• Tbe IBPlln the order of tbl'Ale reference numben repuee.nt commoditiet ezduded rrom the preaent Hudy becauae the data relatia. to them cUd not cover 
.uftldentl,. Ion. period. of time. . 

, The IIJIQbolIin column (6), ahowIna: the derivation of the publlahed figuftl. have the rollowln, meanlnp: 
MD: monthly average of daily quotatioQ. 
MW: monthly averaae of weeldy quotatloaa. 
PM: firlt of month quotatioQ. 

« WelcbtanJatlq to the period 1902 .. 1913 only are marked by aateriab; aU other weiahtaRlate to both periodI (1890-1902:. 11)02.1913). 



(1) (2) 

Ref. 
No. Commodity 

6 Wheat 

7 Wheat 

8 Wheat 

9 Wheat 

10 Wheat 

13 Cattle 

14 Cattle 

15 Hogs 

16 Hogs 

TABLE I· (Continued) 

DBBCBlPrlOH8 01' WHOLESALE Pmc. QUOTATIONS. 

(3) (4) (5) (6) 

Description Souroe of price Market Derivation 
quotation of i>ub1ished 

figure 

No; I, northern do do MW w,ring, ca.oh 
o. 2, red winter 

ca.oh do do MW 
No.2, ordinary hard Kaneas City Star Kaneas City MW. 
wintercaah Wednesday Edition 
No.1, northern Daily Market 
opringca.oh Record. Minneapolis MW 

Tueoda Edition. 
~ I, hard white, Re.c~ by former 

F: Gram Super- Portland, Ore. MW 
Vl8Or. 

Steers. choioe to Chi Daily Dro-
prim~ haavy beeves, vera~urna1. do MW 
com ed Monday Edition. 

Steero, good to 
choice, corn fed do do MW 
Heavy', range of fair 
to choice, heavy 

do do butch .... MW 
Light,~offairto 
choioe,' t butchers do do MW 

(7) (8) ~ 
WeIghts \II! in 
the construotion 
of Index num-
hers and other 

Nature of price (or measuree 
type of transaction) 

1890-
1913 or 1913-
1902- 1926 
1913 ---

do 300 40 

do 100 
~ of oneb .01 .. 

on Tuesday. 100 
Range of "officiol 
oloBing" cneb price •• 40 

A vera.ge price on 
Tueeday. 20 

Prioe paid byalall$h-
terer to commiBaJ.on 150 150 
man acting for pro-
ducer. 

do 250 250 

do 100 100 

do 200 200 



17 Sheep Ewes, native, all 
grades, fair to best, 

do do MW do 10 5 range 
18 Sheep Lambs western 

range lambs, medium 
do do MW do 30 to good, range 

19 Sheep Wethers, fed 
Wethers, poor to 

do do MW do 30 5 best, range 
20 Poultry Live fowla, small Daily Trede Bulletin Chicago MW Range of prices paid 

hens to heavy fat 88- (Produce section) by whole8&le dealer 
sorted (general run) Tueaday Edition on Tuesday. 20 

21 Poultry Live fowls, medium N. Y. Journal of New York MW Range of prices paid 
(freight or expresa) Commeroe and Com- by wholeeaIe dealer 

mercia! Bulletin. on Tuesday. 20 
(Wedneaday 
Edition) 

Range of prices .fuaid 22 Beane Medium, ohoice, Pea do do MW 
Bean by jobber on ee-

day 20 20 
23 Clover .. ed' , Contract grades, red Seed World Chicago, MD Dailr. 2IuotatiollJ on 

clove
Yu 

good, epot who es e market. 3 
24 Cotton Midd ''8, Times Picayune New Orleana MW Clo~ quotation on 

.pot price (Wedneaday New rleans Cotton 
Editio~ exchange (Tueaday) 250. 

25 Cotton Middling, upland, N. Y. ouma! of New York MW Closing ~otation on 
epot price Commerce and Com- N. Y. otton Ex-

mercial Bulletin change (Tuesday). 400 150 
(Wedneaday 

Cotto,1lJ8ed 
Edition) 

15th. of Price paid to pro-26 Basio prime U. S. Dept. of Agri- Average price at 
culture gin in producing month. ducor at gin. 50 

I 
area 

27 Eggs Firsts, weatem Weekly Market Ba- Booton MW Price paid by whol ... 
~ort of the Booton sale dealer. 10 

, hamber of, Com-
merce 

~ 



(1) (2) 

lW. Commodity 
No. 

28 Eggs 

29 Eggs 

30 Eggs 

31 Eggs 

32 Eggs 

33 Eggs 

, 

TABLE I (Continued) 

DIIBCBlPl'JOH8 OJ' WSOLEBALB PRICE QUOTATIONS. 

(3) (4) (5) (6) 

Deacription Source of price Market Derivation 
quotation of published 

figure 

Firstll, fresh, Chicago Dairy Pro- Chicago MW SKit market duce 
( onday quota-
non) 

Extra firsts, fresh Cincinnati Chamber Cincinnati MW 
gathered, I ... oJ! of Commerce 

Candled, l..ouisiaD8, Times Picayune. New Orl..,.. MW 
at the mark (W.dn .. day 

Edition) 
Firsta,fresh gathered N. Y. Journal of New York MW 

Commerce and Com-
mercia! Bulletin 

(Wedneaday 

Extra firsts, western 
Edition) 

Philad.lphia MW CommerCial List and 
Maritime Register 

Freoh, oelected pul - Pacific Dairy lie- San Francisco MW 
lets view 

(7) (i8) u!J 
Weghto ill 
the cOll8truction 
of index num-
b .... and other 

Nature of price (or measures 
type of tramaction) ------

1890-
1913 or 1913-
1902- 1926 
1913 ---

Range of price paid 
~ wholesaler on 

. cago Mercantile 
30 Exchange. 

Range of pric .. paid 
by wholesale d.aler 
on Tuesday, 3 
Range of jobbers' 
~ce8 to retailers on 

esday. 2 
Range of pric .. paid 
by whole8ale dealer 
on Tuesday. 100 40 

Rang. of ferices paid 
by who eaaler on 
Produce Exchange 

10 on Friday. 
Closing I)rice on 
Wholesale airy Pr0-
duce Exchange on , 
ThnN"Av 



34 F1a .. eed No.1 Daily Market Re- Minneapolis MW Range of "official 
cord closing" cash price. 20 20 

(Tuesday Edition) 
35 Hay AHalfa, No. I Price Current-Grain KlIJISos City MW Ran~e of prices in 

Reporter who esaIe market on 
Saturday. 50 

36 Hay Clover mixed, No. 1 do Cincinnati MW Range of prices in 
wholesale market on 
Tuesday. 20 

37 Hay Timothy, No. I do Chicago MW Ra~e of prices in 
who ewe market on 
Monday .. 100 30 

38 Hides Country, calfskins, Shoe and Leather do MW Range of prices to 
No. I, 8 to 15 pounds ilAlporter tannera in car lots on 

Wednesday. 10 
40 Hides Goatskins, Brazilian, Range of importers 

dry weight, first se- do New York MW prices at New York 
leotion OD Wednesday 40 

41 Hides Green, salted, heavy; do Chicago MW Range of price to 
country cows, No.1, tanners in car Iota on 
60 pounds and up Wednesday 10 

42 Hides Green, sa.J.ted, pack. 
ers'j heavy native 

do do MW steers. do 100 20 
43 Hides Green oalted"laek-

ers'; heavy ex&a 
do . do MW steers do 20 

44 Hops Prime to choice, N. Y. Journal of New York MW Range of prioes paid 
New York State Commerce and Com- by brewers on Tues-

mercial Bulletin day 5 1 

45 Hops 
(WednesdayEdition) 

Prime to choice, Morning O~nian Portland, Ore. MW Range of prices -&aid 
Pacific Coast (Wednesday "tion) by brewers on M-

day I 
46 Milk Fresh, 3" 5 per cent Milk News Chicago MD Pnce per quart 

milk (computed from 8-
gallon can) delive~ 
ed on Chicago plat-
form 60 



(1) (2) 

Ref. 
No. Commodity 

47 Milk 

48 Milk 

49 Onions 

50 Peanuts 

51 Potatoeo 

52 Potato .. 

(3) 

Deocription 

TABLE I (Continued) 

DBBCBlPTIONB 01' WBOLilaAu PBlCII QUOTATIONS. 

(4) (5) (6) 

Source of priee Market Derivation' 
quotation of published 

figure 

Freoh, 3.7 per cent Dairymen's League New York MD 

(7) 

Nature of price (or 
type of transaction) 

milk Cooperative Auo. 
Priee per quart 

. (computed from 40-
quart can) delivered 
in N. Y. from 150-
160 mile zone 

Freoh, 3.6 per cent State Dairy Super- San Francieco MD Price per quart 
milk viBor (computed from gal-

Ion price) delivered 
in San Francisco 

Fresh, yellow vane- Daily Trade Bulletin Chicago MW Range of pric .. paid 
ties (or yellow and (Produeo eection) by wholesale dealer 
red) Tueoday Edition 

MW 
on Tuesday 

No.1 grade V' 'nian Pilot Norfolk, Va. Range of whol ... le 
'Wednesday priee. on Tueaday 
Edition) 

White, tood to Daily Trade Bulletin Chicago MW Range of r.ric .. paid 
choice, ulk (Produeo eection) !Rt who esaler on 

Tueedar Edition .. day 
Sweet, Jereey!, No, CommercIal List <I: Philadelphia MW Range o:,rari ... paid 
1; Coer 5/8 uehel Maritime Regiater by wh ... Ier on 
baa et Produce Exchange 

on Friday 

(8) ~ 
Weights.. in 
the construotion 
of index num-
bers and other 
measures ------
189G-

1913 or 1913-
1902- 1926 
1913 -
180 100 

20 

5 5 

10 

50 50 . 

5 



53 Rice Honduras, head, Tim .. Picayune New Orleans MW Range of prices from 
I clean, medium to (Wednesday mills to jobben on 

cboice Edition) Tuesday 20 I 20 
54 Tobacco Leal, average ware- State Commissioner Kentucky MD A'[~ warehouse 

house wee of Agriculture knee m State of 
entucky 130 

55 Tobacco Burlei.' dark red, Western Tobacco Louisville MW Range of Official 
good oaf Journal - quotations on Louis--

ville Tobacco Ex-
cbange on Saturday 

56 Wool Domestic, Ohio, HJobber" Boston MD Average jobber's 
grease basis, fine price to manwactur- 80 60 
clot= er 
(former y reduced to 
scoured basis.) 

57 Wool Domestic, Ohio, do do MD do 20 ee' basis, fine de-
ne 

(Formerly reduced to 
acoured basis) 

58 Wool Domestic, Ohio, do do MD do 20 
rea.se basis, haIf-

lood 
(Formerly reduced, 
to scoured basis) 

59 Wool DomestiU Ohio, m~ 
dium (. and ~ 
grades) do do MD do 40 20 
Fv":: basis (former-
y reduced to scour-

ed basis) 
60 Beef Fresh, ca.rcaas, good National Provisioner Chicago MW Range of prices paid 

native steers by jobber to sIaugb-
lerer on Friday 130 

61 Beef Fresh
h 

steer, loins, do do MW Range of wholesale 

62 Beef 
ends" ips 

do do 
price on Friday 

Frea J steer, ribs, MW do 
No.2 

63 Beef Fresh, steer, rounds, do do MW do 
No.2 



TABLE I (Continued) 

DEBCRIPl'ION8 OF WaOL:&8ALE PBlCII QUOTATIONS. 

(I) (2) (3) (4) (5) (6) (7) (8) J!l 
Weights in 
the construction 
of index num-
bers and other 

lief. Commodity Description Somce of price Market Derivation Nature of price (or meaBUre8 
No. quotation of published type of transaction) ------

figure 189{)-
1913 or 1913-
1902- 1926 
1913 

64 Beef Fresh, native aides N. Y. Journal of New York MW Range of price paid 
Commerce and Com- by jobber to oIaugh-
mercial BuUetin torer on Tueeday 250 120 
(WednesdayEdition) 

65 Beef Freoh, 10m., No.2, National Provisioner do MW Range of wholeeale 
city price on Friday 

66 Beef Fresh, ribs, No.2, do do MW do 
city 

61 Beef Fresh, rounds, No.2, do do MW do 
't 

68 Beef ~J extra mess New York Produce do MW Range of ~rice paid 
Excbanse to packer ~ expor- 5 5 

Chicago 
ter on Tuea y 

69 Hamo Smoked, loose Daily Trade Bulletin MW Range of packers' 
(Commercialoection) price on Tuesday 100 100 
Tuesd.~ Edition. 

10 Lamb Dreesed, medium National rovisioner do MW Range of price paid 
by jobber to oIaugh- 25 

New York MW 
terer on Friday 

11 Mutton Dressed N. Y. Journal of Range of price paid 10 10 
CommerceandCom- by jobber to oIaugh-
mercial Bulletin terer on Tuesday 

, (WednesdayEdition) 



72 Pork FreohJ.loiDs, 8 to 10 National ProvisioDar Chicago MW Range of wholeaa.le 
~ average price on Friday 30 

73 Pork hjloiDs, western, do New York MW do 30 
10 to 2 pounda ave!'-

74 Pork ~, salt, mesa New York Produce do MW Range of 'i,rice paid 
Exchange to packer .:l expor- 60 60 

75 Daily Trade Bulletin 
ter on Tu ay 

Pork Cured, rough Bid .. <?hlcago MW Range 01 packen' 
(Commeroial aec- price OD Tuesday 30 30 

tion) 

76 Pork Cured, abort clear 
Tuesday Edition. 

sidee do do MW do 30 30 
77 Poultry Dressed fowls, iced, Daily Trade Bulletin do MW Range of wholesal-

scalded fowlll, heavy (Produce section) era' price OD Tuee- 20 
hona Tuesda Edition day 

78 Poultry Dressed lowlll, west- N. Y. rourns.l 01 New York MW do 2S 
am dry packed 12 Commerce and Com-
to box, 48-54 pounda mercial Bulletin 
to dOl., com fed (Wednesday 

Edition) 
79 Veal Fresh, good, hide on National Provisioner Chicago MW Range 01 wholeaa.le 

~ on Thunday 40 
80 Butter Creamery, extra Weekly Market R&- Beeton MW ge of prio .. paid 

bort of Boaton by whole8ale de&lera 5 
hambar of Com- on Wednesday 

maree 
81 Butter Creamery, firsta do do MW do 15 
82 Butter Creamery, seconds Weeki;; Market R&- Boeton MW Range of pricea paid 

~rt 0 BoetonCham- by whole8ale dealera 2 
of Commerce on Wednesday 

83 Butter Creamery, extra, Chicago Dairy Prod- Chicago MW Range of fericea paid 
&pot market uee ~ who e.aIer on 10 

'cago Marcantile 
Exohange on Mon-
day 



(1) (2) 

Rcl. Commodity 
No. 

84 Butter 

85 Butter 

86 Butter 

87 Butter 

88 Buttsr 
89 Butter 

90 Butter 

91 Butter 

TABLE I (Continued) 

DESCRIPTIONS OJ' WHOLESALE PRIem QUOTATIONS. 

(3) (4) (5) (6) 

Description Source of price Market Deriva.tion 
quotation of publiahed 

figure 

Creamery,extra firsts 
spot market, 
91 score 

do do MW 

Creamery firsts do MW do 
spot market 

Creamery Cincinnati Chamber Cincinnati MW 
88 to ecore of Commerce 

Creamery, fancy New Orleans Times Picayune MW 
(Wednesday 

Creamery, choice 
Edition) 

do do MW 
Creamery, extra, N. Y. Journal of New York MW 

92 score Commerce and Com-
mercia! Bulletin 

(Wednesday 

Creame~ finrtB, 
edition) 

88 to j score do do MW 
Creamerg;, seconds, 

84 to 7 score do do MW 

(7) (8) (9) 
Wmghts used in 
the construction 
of index num-
bers and other 

N sture of price (or me ....... 
type of transaction) ------

1890-
1913 or 1913-
1902- 1926 
1913 . 

Range of prices paid 
&hl wholesaler on 40 

. cago Mercantile 
Exohange on Bator-
day . 

5 do 

Range of prices paid 
by wbolesale dealer 3 
on Tuesday 
~ of prices paid 
to jo bera by retail- 2 
era on Tuesday 

do 5 
Range of prices paid 
by wholesale dealer 

60 10 

on Tuesday 

do 40 30 

do 5 



92 Butter Creamery, extra, Commercial List and Philadelphia MW Range of prices paid 
92 score Maritime Register by wholesaler on 4 

Produce Exchange 
on Friday 

93 Butter Creamery, extra do do MW do 10 
firsts, 91 score 

do do MW do 1 94 Butter Creamery, firsts, 
88 to 90 score 

95 Butter Creamery, extra St. Louis Globe St, Louis MW Range of prices paid 
Democrat by wholee&le dealer 60 5 

Saturday Edition on Friday 
96 Butter Creamery, extra Pacific Dairy Re- Sa.n Francisco MW Closing price on 

view wholesale Dairy 
Produce Exchange 3 
on Thuraday 

97 Butter Creamery, firsta do do MW do 5 
98 Ch .... Whole milk, Ameri- Daily Trade Bulletin Chicago MW Range of prices paid 

can twins (Produce section) by wholeaale de&ler 20 
TuesdaIc Edition. on Tuesday 

99 Ch .... Whole milk, flata N. Y. ournru of New York MW Range of prices paid 
colo~J anrage Commo"", and Com- by wholesale deaIer 30 6 

mercial Bulletin on Tuesday 
(Wednesday 
Edition) 

100 Ch .... California fiata, Pacific Dairy Re- San Francisco MW Closing /jrice on 
fancy view wholes&le airy Pro- 4 

duce Exchange DO 
Thuraday 

101 Milk Condensed, sweet,.. N. Y. Journal of New York MW Range of wholesa\e 
eoed in case of 48 Commerce and Com- ~ce to jobbel'8 on 30 
14-0. tinz mercial Bulletin .. day 

(Wednesday 
Edition) 

102 Milk Evaporated, in case 
of 48 16-<» tinz do do MW do 40 

103 Bread Loaf, pound, before Baker Chicego 15th. of Bakers' price to reo-
baking month tailer 60 

104 Bread Loaf, pound, before do Cincinnati do do 80 10 
baking 



TABLE I (Continued) 

D •• CBlPI'Io". or WBO,..8ALII PBlCII QIIOTATlO" •• 

(1) (2) (3) (4) (5) (6) (7) (8) .J!1 
Weighta in 
the conatruotion 
of index num-
berI and other 

lief. Commodity Deaoription Souroa of pri .. Market Derivation Nature of pri .. (or meaaurea 
No. quotation of J>ublliohed type of tranaaotion) 

figure 1890-
1913 or 1913-
1902- 1926 
1913 

105 Bread Loaf, pound, before 
baking do New Orleans do do 5 

106 Bread Loaf, pound, before Baker New York 15th. of Bakers' pri .. to I'll-
baking month. tailer 120 110 

107 Bread Loaf, pound, before do San Francisco 15th. of do 10 
baking month. 

108 Cocoa bc&na Arriba, Range of N. Y. JoU1'll&l of New York MW Range of pri ... paid 
Beasona and Red Commeroa and Com- to imp orte .. by 
Summer mercia! Bulletin manufacturers on 10 

(Wednesday Tueeday 

109 Colfee Rio, No.7, invoice EditionJo 
do MW Range of prices paid 

Iota, Brazil grades to importers by job- 40 40 
bera and route .. on 

In b!'l!8, South Bea, Oil, Paint and Drug 
Tuesday 

110 Copra do MW Importers' price on 
aun dried Reporter. Saturday 3 

111 Cracke .. OY8ter, dot Jobber do FM Jobbere' price 
112 Cracken Boda,pLUn do do FM do 
113 Cod Large ohare (pickled, Fishery Company Glouceatar FM Price to wholesaler 

cured) or jobber 3 3 
H4 Herring Newfoundland,aplit, New York Dropped from com· 

large, No. I . tion linoe 1924 1 1 piIa 



115 M""kerol 
116 Sa.1mon 

117 F10ur 

118 F10ur 

119 F10ur 

120 F10ur 

121 F10ur 

122 F10ur 

123 F10ur 

124 F10ur 

125 F10ur 

126 Fruit 

Salt. large. No.3. Fishery Company 
Canned. AIaak&. red. N. Y. Joums.1 of 
No.1 ta1la Commerce and Com-

cia! Bulletin 
(Wedneodoy 
Edition) 

Rye, white Nort,hwestern Miller 

Wheat, winter 
patents. hard 

Wheat, winter 
straights. hard 
Wheat. standard 
patents 

Wheat, second 
patent 
Wheat, pa.tents 

do 

do 
N orthwestem Miller 

do 
Miller 

Wheat. 80ft patents Northwestern Miller 

Wheat, stra.ights, 
from 80ft wheat do 
Wheat, pa.tent from 
80ft winter wheat do 
Canned. peache.... N. Y. Journal of 
.tandord. 2 ~ lJa"" Commerce and Com-
fornia mercia) Bulletin 

(Wedneodoy 
Edition) 

Boston 
C~ery 

Minneapoli. 

Kansas City 

do 
Minneapolis 

do 
Portland. Ore. 

St. Louis 

do 

Toledo 
Cannery 

FM 
MW 

MW 

MW 

MW 
MW 

MW 
M'D 

MW 

MW 

MW 
MW 

Price to wholesaler 
Range of C&IlDer'. 
price to johber on 
Tuesday 

Range of millers' net 
price to jobber in car 
lots on Tuesday 
Range of millers' net 
price to jobber in car 
lot8-cotton or jute 
bags-on Saturdoy 
FOB KiC. 

do 
Range of miller's net 
price to jobbers in 
car lots. 98lb. cotton 
_lea. on Tueodoy. 
FOB Minn. 

do 
Millers' net price to 
car lot buyen jn 
981b. esclea 
Range of mill .... • net 
price to jobber in car 
lota-cotton or jute 
bags-on Saturday 

do 

do 
Range of ca.nnel'8' 
price to jobber on 
Tuesdoy 

1 

20 

5 

100 

200 

1 

20 

5 

80 

20 

100 

30 

10 

20 

10 

10 

10 



TABLE I (Continued) 

DJIlBCBIP'I'IONS OF WSOLIlBALE PRICJa QUOTATIONS. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Weights used in 
the construction 
of index num-
hers and other 

Ref. Commodity Description Source of price Market Derivation Na.ture of price (or measures 
No. quotation of published type of transaction) ------

figure 1890-
1913 or 1913-
1902- 1926 
1913 - ------

127 Fruit Canned pinea'pPlee, do New York MW RAnge of wholeeale 
Hawaiian aheed, price on Tuesday 10 

App1ea 
standard, 2 ~ 

N. Y. Journal of New York MW Range of ~rice to 128 Evaporated, choice, 
domeetic dried,state, Commerce and Com- jobbers on uesday 2 2 
in boxes mercial Bulletin 

(Wedneedey 
Edition) 

129 Currants Cleaned, Patra.s, 10 
F:0und bo .... do do MW do 1 1 

130 Prun .. alifornia in bo:'J 
6MOe. in 25 po do do MW do 10 10 
boxes 

131 Rai8ina Califomia
b 

coBOt, 
oeededin ulk,boxes do do MW do 10 10 

132 App1ea Baldwin, freob Daily Trade Bulletin Chicago MW RAnge of pric .. paid 
(Produce section) by wholesale dealer 50 

Tueede Edition on Tuesday 
133 B8Il8D8I Jamaica 9s, ex. dock N. Y. Tournai of New York MW RAnge of !urice to 

Commerce and Com- jobbers on .. day 30 
mercial Bulletin 

(Wedneedey 
Edition) 



134 Lemons California, choice or Daily Trade Bulletin Chicago MW Range of prices paid 
rancy (Produce Section) by whoJeeale dealer 10 

Tuesd'do Edition on Tuesday 
135 Oranges California, Navels do MW do 40 

and Valencias,choice 
126-200 count 

136 GJucoee 42 degree mixing N. Y. Journal of New York MW Price made by pro-
Commerce and Com- ducer to manufac- 10· 10 

mercial Bulletin turer on Tuesday 
~ednesday 

137 
'tion) 

Hominy grits White Miller FOB Mill MW Millel'8~rice to deal- 2 

138 Lard Prime contract New York Produce New York MW 
el'B on esda.r 
Range of t!ce on 

Exchange ~duce exc nge on 50 50 

139 Meal Com, fine white, f. Miller FOB Mill MW 
esda, 

10 10 MjJle ... ~rice to deal-
o. b.miJI 01'8 on esday 

140 Meal Com, yellow table, Commercial List and Philadelphia MW Range of price paid 
granulated, fancy Maritime Register by wholeealer 00 

Produce Excha n ge 10 10 
on Friday 

141 Molasaes New Orle&D8, fancy N. Y. Journal of New York MW Price to manufactu-
Commerce and Com- rer by distributor 10 10 
mercial Bulletin and baker 00 Tu .... 

(Wednesday day 
Edition) 

142 Oatmeal Car load lot., deliv- do do MW Range of millers' 
ered in 90 pound JR!ce to jobber on 10 
sacke BJlOt esday 

143 Oleomargarine Stan;J.;i, uncolored, N ationa! Provisioner Chicago MW Net wholesale price 
l-Ib eartons in Chicago on Friday 20 

144 Oleo oil Extra do do MW Producers price to 
manufacturer- S 

145 Pepper Black, Lempong N. Y. Journal or New York 
range 

MW Imb!rteraJ price to 
Commerce and Com- job rand manufac- 1 1 
mercial Bulletin turer Range 



(1) (2) 

Ref. 
No. Commodity 

146 So.It 

148 8tareh 

149 Sugar 

ISO Sugar 

lSI Tallow 

152 Tea 

153 Com 

154 Peao 

TABLE I (Continued) 

D.8CB1Pl'IONB 01' WBOLJI8AL& PmCII QUOTATIONS. 

(3) (4) (5) (6) 

Description Source of price Market Derivation 
quotation of published 

tigure 

Am.~rican, 4 medium Maoufacturer Chicago FM 

Com, IUDbeam, 48 Jobber New York FM 
I-Ib packages 

Weeki Statistical do MW Raw. 96 degree con-
Sugar ~e Jownal lrifugal 

Granulated, in bar- do do MW 
reIs 
Edible, under 2 per National Provisioner Chicago MW 
cent acid, 45 titre 
FormOM, fine N. Y. Journal of New York MW 

Commerce and Com-
mercial Bulletin 

(Wedneeday 
Edition) 

Canned, No.2, N. Y. Journal of Cannery MW 
Maryland otandard Commerce Rnd Com .. 

mercial Bulletin 
(Wedncoday 
Edition) 

Canned Westem,No. do do MW 
5 sieve fane Bweets y, 

(7) (8) u2l 
Weights in 
the construction 
of index num-
be,. and other 

Nature of price (or measures 
type of transaction) 

1890-
1913 or 1913-
1902- 1926 
1913 ---

Manufacturers' price 
to wholesaler 40 40 
Jobber's price 

Importers'thrice to 
ref'iDer on ursday 100 100 
Refiners' ~rice to 
~er on ursday ISO ISO 

ueers' price to 
~ber on Friday I 

ge of im~ters' 
JK!oo to job on 10 10 

eeday 

Canners' !once to 
jobber on .. day 10 

do )0 



155 Tomat0e8 Canned, standard 
New Jersey No.3 Jobber New York FM ~be1'8' price 10 

156 Cocoanut Oil Crude, = barrels, Oil, Paint and Drug New York MW portera' price to 
Cocbin e Reporter manufacturer on 10 

Saturday 
157 Corn Oil Crude; in barrels do do MW Producers' price to 

manufacturer on Sa.t- 3 
urday 

IS8 Cottoweed Oil StI}DDler yellow, New York Produce New York MW Ran~e of price on 
prune Exchange N. . Produce Ex- 40 40 

change on Tuesday 
159 Olive Oil Edible in barrels Dru~ and Chemical New York MW ImporteI'B' price to 

Mar ete diatributor on Wed- S 
neaday 

160 Soya Bean Oil Crude, in barrels do do MW Jobbers' price on 
Wedneeday 3 

161 Vines"" Ci~er, domestio, 40 Jobber New York FM Jobbers' price 10 10 

162 Boote and shoM frhifdren'8, gun met- Manufacturer Factory MD Manufacturers' price 
. aIr polish, highout, (New Engl&nd) to trade 10 

W1th rubber heel 
163 Boote and shoes Little boYII,' Gun 

metal, blucher-
whole guarter, size 

do MD 10 8 to 13~ do do 
164 Boote and shoes Mi.sse8~ black, viei, 

polish, 'gh-cu~ ~th 
10 rubber heel do do MD do 

165 Boots and shoes Youths', ~ metal, 
blucher, BlZ08 1 to 2 do do MD do 10 

166 Boote and shoes Men's, blac!11 calf, 
Goodyear w t, blu-
che~ single, IOle, 

do 20 soli leather do FM do 60 
167 Boote and shoes Men's, blac~ calf, Factory Manufacturers' price 

Goodyear w t, bal. do (Middle west) MD to retailer 20 
whole quarter 

168 Boote and shoes Men'B, black
l 

dress, 
Goodyear we t, Bide 

10 leather do do MD do 



(1) (2) 

Ref. 
No. 

Commodity 

169 Boots and shoes 

170 Boots and shoes 

171 Boots and shoes 

172 Boots and shoeo 

173 Boots and shoes 

-174 Boots and shoes 

175 Boote and shoes 

TABLE I (Continued) 
DESCRIPl'IONS OF WHOLESALE PRICE QUOTATIONS 

(3) (4) (5) (6) 

Description Source of price Market Derivation 
quotation of published 

figure 

Men's, gun metal, 
Goodyear welt, blu-
cher, cap toe, single 

do ""I. mat calf top do MD 
Men'a, mah~any, 
chrome, Bide ood-
year welt, b;;\. single 
h~ I-in rubber tap 

do do MD 
Men'a, tan, dress, 
Goodyear welt, caU do do MD 
Men's, tan, dress, Manufacturer Facto~ MD 
Goodyear welt, side (Middle est) 
leather 
Meu, chocolate elk, do Fac~ FM 
blucher\ ~ double (New E d) 
sole, so e leather in-
nor sole standard 
screw fastened 
Men'a, black, vici do do FM 
kid Goodyear welt 
Wo~ black, kid do Facto~ MD 
lace, year welt, (Middle est) 
7~ in. boot 

(7) (8) (9) 
Weights used in 
the construction 
of index num-
bers and other 

Nature of price (or meB8\lre8 
type of tr8DB&Ction) 

1890-
1913 or 1913-
1902- 1926 

1913 

do 20 

do 10 

do 20 
Manufacturers' price 
to retailer 10 

Manufacturers' price 
to jobber 25 5 

Manufacturers' price 
to trade 50 20 
Manufacturers' price 
to retailer 30 



176 Boots and ""oe. Women's, colored, 
calf, Goodyear welt, 
lace oxford, Bingle 

do sale, leather heel do do MD 30 
177 Boots and "" ... Women's

ki 
McKay 

BOWed, .~ black, 
lace oxfo Bingle 

do sole, leather heel do do MD 100 20 
178 Boots and ""OeB Women's, patent 

leather pump, Me--
Kay sewed Bingle 

do 20 sole, Cuban heel do do MD 
179 Calieo American standard do Factory MD Manufacturer's price 

prints, 64x60, 7.85 to jobber 
yda. to pound, 28-in. 
m~ay Manufacturer's price 180 DenimB M usetts, # 220 do do MD 
28-in. 2.20 yda to to clothing manu- 10 10 
the pound facturer 

181 Drilling. Brown, Pepperell, do do MD Manufacturer's price 
. 2.85 yda to pound, to jobber or manu- 10 10 

width 29 in. 72.48 facturer . 
182 DrilliDg8 Brown,Mass.D stan- do do MD Manufacturer's price 

dard 30-in. 2.85 yda to jobber 10 10 
to r,::und 70x48 

183 F1annel Co orc~ ~7 in. 4.20 
td. to ~ound do do MD do 10 10 

184 Flannel nblcach 36 in. 
3.20 yd to ihe pound do do MD do 10 10 

185 Gingham. Amoskeag, 27-in. do do MD Manufacturer's price 
wide, 6.37 yda to to jobber or manu- 10 10 
to pound facturer 

186 Gingham. Lancaster, staple 
weight 6. 50 yd to 
K1und 26~ in. wide do do MD do 10 10 

187 Hosiery en's, combed yarn, do do MD Manufacturer's price 
fast black, 188 need- to jobber 10 (a) 10 
dIes, 17 ounce 

ea) Wt. 1890-1902: 20i 1902-1913: 10. 



TABLE I (Continued) 

DESCR1P'l'ION8 OJ' WBOLEBALJD PRICE QUOTATIONS. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Weights used in 
the construction 
of index num-
bers and other 

Ref. Commodity Description Source of price Market Derivation Nature of price (or measures 
No. quotation of published type of transaction) 

ligure 1890-
1913 or 1913-
1902- 1926 
1913 - ---

188 Hosiery Women's, silk mer-
cerized, mock seam, do do MI\ do IS· IS 
220 needl .. , weight 
I-Ib 5-00. 

189 Hosiery Women's ~le-
thread,combed yarn, do do MD do 10 (b) 10 
mock SeaDJ,176 need-
I .. , I-Ib 12-0 •. 

190 Mwilin Bleached,4-4, Fruit Manufacturer's ~riee 
of the Loom do do MD to jobber or w ole- 5 5 

saler 
191 Mwilin Bleached, 44, Lons- Manufacturer's price 

dale, 26-in. 4. ~d. Manufacturer Factory MD to jobber 5 5 
to pound, bl ed 
wt. 

192 Mwilin Bleached,4-4, &ugb 
Rider do do MD do 5 5 

193 Mwilin Bleac/led, 4-4j, Wam-
Butta Il8.lllBOO do do MD do 5 5 

194 Pereaie Scout, 64x6038~in. Manufacturer's price 
in the gray do do MD to jobber or ilhirt 

manufaoturer 



195 Print cloths 27 inch, 64xW. 7.60 Manufacturer'. price 
~dsto pound do do· MD to finisher 40 40 

196 Sheetings rown, 4-4 Indian Manufacturer's price 
Head

J 
2.85 yds to do do MD to jobber 10 10 

197 Sheetings 1'i'~5 4-4 Pepperell 
R, 3. 7 yds to pound do do MD do 10 10 
64x64 

198 Sheetings Brown, 4-4 Ware 
Shoals; Trion L. L. do do MD do 10 10 
4 yds to pound, 56. 
60 

199 Thread 6-oord, 200 yd.spools 
J & P Coats, 200 yd 

MD 20 pool computed from do do do 20 
100 yd ~l prioe 

200 Underwear Men's . 8 and 
drawers, 12-12~ lb. do do FM do 20 
to dozen flat fleece 

201 Underwear Women's un ion 
suits, ribbed, 12 lbs do do FM do 20 
to dozen, carded 

202 Cotton yarns Carded, white, mule-
MD 

Spinner's price to 
spun,Dorthern,cone8, do do to manufacturer SO 30 
10/1 

203 Cotton yarns Carded, wbite, mule- , 
spUD,Dorthern,conea, do do MD do SO 40 
22/1 

204 Cotton yarns Carded, twisted, or-
dinary for weaving do do MD do 10 
20/2 

205 Cotton yarns Carded, twisted, or-
din&ry for weaving, do do MD do 20 

206 FlaJme1 ~~ 4-4, Ballard Manuf""turer'. prioe 
Vale, 0.3 do do FM to jobber I I 

207 Overooating Heavy, 30 to 31 oz. do do MD Manuf""turer's priee 
to jobber or manu~ 20· 20 
facturer 

(b) Wt. 1890-1902: lSi 1902-1913: 10 



(1) (2) 

lW. 
No. 

Commodity 

208 Suiting 

209 Suiting 

210 Suiting 

211 Suitiug 

212 Trousering 

213 Underwear 

214 Underwear 

TABLE I (Continued) 

DIlBCBIP'I'ION8 OJ' WHOLESALE PBlClD QUOTATIONS. 

(3) (4) (5) (6) 

Description Source of price 
quotation 

Market Derivation 
of publiehed 

figure 

~, 9).S oz., 55-57 
m. do do MD 

Clay worsted, disgo-
!JAI, 16 ounce, 56-58 do do MD 
m. 
Middlesex, wool-
dyed blue,16 oz., 55- do do FM 
56 in. tiS:' 11 oz. Fulton 

. ,3192 do do MD 

Cotton warp, wors-
ted filling, l1-oz. do do MD 
width 60 inches 
Shirts and drawers, 
Merino, full-fuhion- do do MD 
ed, 60 per cent wool, 
21 sauge 
UDlOO suits, 33 fhr 
cent worsted, 16 bs do do MD 
to the dozen 

(7) (8) (9) 
WeIghts used in 
the construction 
of index num~ 
bers and other 

Nature of price (or m .... ures 
type of transaction) ------

189()-
1913 or 1913-
1902- 1926 
1913 

Manufacturer's!:rice 
to jobber and w ole- 20· 20 
saler 

do 25· 25 

Manufacturer's price 
to jobber 25 (c) 25 

Manufacturer's price 
to wholesaler or job-
ber 

20· 20 

Manufacturer's price 
to jobber 10· 10 

Manufacture.r'a price 
to retailer 10 )0 

do IP 10 



215 Women'. dreu All woo~ broadcloth Manufacturer's prioe 

Wo:en'. dreaa 
54-56 ill. do do FM to jobber 20 20 

216 All wool, French 

Cn'.dreoo 
_ 35-in. do do MD do 10 10 

217 All Wool .torm • 
goode ~; double warp, do do MD do 10 10 

54-mch 
218 Women'. dress Cotton warp, = 

goodo cloth; worsted . , do do MD do 3 3 
32 in. discontinued 

Substitution Cotton w::?, and Manufacturer's price 
worsted fill _,- do do MD to jobber or manu-
36 in. facturer 

219 Women'. dreee Cotton warp, Sicil- Manuf""turer'. price 
~oode ian cloth, 50 m. do do MD to jobber 4 4 

220 orsted y&l118 2-328, crossbred Manufacturer's price 
stock,white in skeins do do FM to weaver 10 10 

221 Worsted y&l118 2-40s, hall-blood The Commercial Eastern MW Range of price on 
Bulletin markets on Saturday in east.. 40 20 

em markets 
222 Worsted yarna 2-50:9 fine domestic do do MW do 20 
223 Linen shoe thread lOs, arbour Manufacturer Factory MD Manufacturer's price 

to manufacturer . 2 2 
224 Silk Raw, China, Canton, Silk AS&<>. of America New York MD Price to spinner by 

filature, extra extra importer 20 
A 

226 Silk Raw, Japan088
N 

fila-
tures, Kansai, o. 1 Importer do FM do 70 60 

228 Silk Ra.w, Japanese, fila-. ID!porte1'8 prioe to 
turea, special, extra, Importer New York FM spmner 30 20 
extra 

229 Silk Spun yarn, domestic Silk Asao. of America do MD Spinner'1 price to 
fray spun, 60/1 weaver 10 

230 Silk pun yarn, domestic 
fay spun 60/2, No. do do MD do 10 

232 Anthracite coal Broken, tidewater, Operator New York 
average sales real- Tidewater MD Price to jobber 10 10 
h'l8.tion 

(c:) Wt.189()"1902:90; 1902-1913:25. 



TABLE I (Continued)! 

DESCRIPTIONS OJ' WHOLESALE PRICE QUOTATIONS. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Weights used in 
the construction 
of index num-
bers and other 

Ref. Commodity Description Source of price Market Derivation Nature of price (or measures 
No. quotation of published type of transaction) ------

figure 1890-
1913 or 1913-
1902- 1926 
1913 
------

233 Anthracite coal Chestnut, tidewater 
average sales rea.l~ do do MD do 100 100 
i,.,ation 

234 Anthracite Coal Egg, tidewater, aver-. 
age aal.. realiz ... do do MD do 50 50 
tiOD 

235 Anthracite Coal Stove, tidewater, 
average sales real- do do MD do 70 70 
ization 

236 Bituminous COM K!l-nawha, run of Price to whol ... ler 
mme Jobber F. O. B. Cincinnati FM and retailer 100 100 

237 Bituminous Coal NewRiver,minerun do do FM do 100 100 
238 Bituminous Coal Pocahontas, mine F. O. B. Norfolk, 

run SaIes~ta Va. MD Price to jobber 200 200 
239 Coke Beehive, Connell .. Iron Trade view Ran~ price on 

ville foun!a' range F. O. B. OVOIUI MW We y 50 50 
of future prompt 

Gaaoline 
shipment 

243 Motor, to ~arag .. in Oil, Paint and Drug New York MW Low price on 8atur. 
.teel barre Reporter day 200 

244 Mateh .. Aver8~ of Bafe Manufacturer's price 
Home, ird's Eye, Manufacturer Factory MD to jobber 10 10 
and Searchlight 



245 Petroleum Crude, California Oil, Paint and Drug Ra.nge of price on 
20 to 20.9 degrees Reporter Well. MW Saturday 50 

246 Petroleum Crude. Kansns-OkI .. 
homa; 33 to 33.9 do do MW do 100 

247 
degrees 

N. Y. Journal of RAnge of price Petroleum Crude, Pennsylvania on 
Commerce and Com- do MW Tuesday 200 50 
mercial Bulletin 

(Wednesday 
Edition) 

MW 248 Petroleum Refined, for export, Oil. Paint and Drug New York Low price on Batur-
New York Reporter day 50 50 
110 d~. lire teat. 

249 
carr,. ulk 

National Petl1lleum Refinery MW Low price on Mon-Petroleum Re ned. 150 degrees 80 80 
. fire test, water- News day 

white; P&., f. o. b. 
refinery 

New York FM Price to jobber 250 Augere Regular I in. Manufacturero 

1into 
251 1;lutto Loo .... pin. wrought anufacturere Factory MD do 

otee~ 3tx3tiniJlan-

252 Chisels 
ish and pia 

Manufacturers New York FM do Socket firmer. regu-
ular I in. agenta 

253 Door knob. Stee\.bron.ze-~lated Manufacturero do FM do 
254 Files 8 in. mill, aotard 

Nicholson do Factory FM do 
255 Hammers Maydole:l! No. It do New York FM do 
256 Iron Ore Mesabi, essemer 

Sit per cent iron Iron Age Lower Lake Porto MW Price on Tuesday 40 
257 Iron Ore Mesabi, Non-Besse-

!'ler Sit per cent do do MW do 60 
Il'On 

258 Locko Common, mortise, 
knob locka, 3t-in- Manufacturer New York FM Price to jobber 
chea 

259 Pig Iron Basio Iron Age Valley Furnace MW Price on Tuesday 40 40 



(I) (2) 

Ref. 
No. 

Commodity 

260 Pig iron 

261 Pig iron 

262 Pig iron 

263 Pig iron 

264 Ferromanganese 

265 Spiegeleisen 

266 Bar iron 

267 Bar iron 

268 B"", 

TABLE I (Continued 

DaSClUP'l'lON8 OF WHOLBSALB PRICE QUOTATIONS. 

(3) (4) (5) (6) 

Description Source of price 
quotation 

Market Derivation 
of published 

figure 

------- -----
Bessemer do Delivered 

Pittsburgh MW 
Foundry, No.2 nor-
thern do Pittsburgh MW 
Foundry, No.2, sou-
thern, Birmingham do Birmingham MW 
FoundCl, No.2, sou-
thern, incinnati do Cincinnati MW 
British, 80 per cent do F. O. B. Atlantic 

ports MW 
19 and 21 per cent, 
furnace, spot Iron Age Furnace MW 
Best refiDed, from Manufacturer's Philadelphia MD 
store Agent 

From mill, common 
(Base) Iron A~ Pittsburgh MW 

Concrete reinforcing, Engineering ews Pittsburgh Mill FM 
mill, Record 
rolled from billets, 
3/4 in. and larger 

(7) (8) (9J 
Weights use in 
the construction 
of index num-
bers and other 

Nature of price (or measures 
type of transaction) -------

1890-
1913 or 1913-
1902- 1926 
1913 

---------------
do 20 20 

do 20 10 

do 10 

do 

do 10 
Range of prices on 
Tuesday 1 
Manufacturer's price-
to jobber or manu- S 5 
facturcr 
Range of prices on 
Tuesday 5 5 
Rante of price nenr 
the stofthemonth 5 



269 Nails Wire, 8 penny, fence 
and common (add Iron Age Pittsburgh MW Price on Tuesday 10 10 
price differential to 
the base price) 

F.O.B. Range of price on 270 Pipe CBBt--iron, 6 in. cl888 
B and heavier do New York MW Tuesday in car loU! 10 

271 Planes Jack planes, Sargent 
No. 414 Manufacturer New York FM Price to jobber 

272 Saws Crosscut, DisstoD, 
No.2, ChampIon do Philadelphia FM do 
tooth Moot 

273 Saws Hand, Disston, No. 
8, 26 In. skewback do do FM do 

274 Shovels Ames, No. 2-cast 
steel, IODIJ handle, do Factory MD do 
round POlOt, hack 
stral:;.bIack 

275 Steel Ske P, grooved Iron Age Pittsburgh MW Price on Tuesday 40 
276 Steel Billets, Bessemer do do MW do 80 20 
277 Steel Billets, open hearth do do MW do 60 
278 Steel Merchant BIlI"8 do do MW do SO 
279 Steel . Plates, ta~ U inch 

thick 6'-10 do do MW do 60 
280 Steel RaiIs~essemer, Iron Trade Review 

stan d Mill MW Price on Wednesday 30 5 
281 Steel Raild open-hearth, 

stan ard do do MW do 25 
282 Steel Sheets, box annealed 

No. 27 one BMS, cold Mill-Pittsburgh Range of prices on 
roUedU.S. tandard, Iron Age District MW Tuesday SO· SO 
car lots 

283 Steel Structural; beams, Chicago 
channels, etc. do district mills MW Price on Tuesday 

284 Steel Structural, mill Engineering N eWB Pittsburgh RaD~ of price near 
beams, channels,etc., Record district mill FM the t of the month 30 
base price 3-15' 

285 Tin Roofing (ternoplate) 
8 lb. 1. C. package, Iron Age do MW Price on Tuesday 3 
20x28 inch 



(1) (2) 

Bel. Commodity 
No. 

286 Tin 

287 Trowel. 

288 Viseo 
289 Wire 

290 Wire 

291 Wood .. rews 

292 Aluminum 

293 Copper 

294 Copper 

295 Copper 

TABLE I . (Continued) 

DSBCBIPTIONS o:r WSOLIIBAL1D PBlClII QUOTATIONS. 

(3) (4) (5) (6) 

Description Source of price Market Derivation 
quotation of publiBhed 

figure 

PJ.a.te, domestio,coke, 
f. o. b. Pittsburgh, do Pittsburgh MW 
14x20 inch 
Brick, 10i in., John-
800'8 Manufacturer New York FM 
Solid box, 50 lb. do Factory MD 
Fence, barbed, gal- Chic,,!\o 
"anized Iron Age district Dlllls MW 
Fence, plain, anneal-
ed Noe. 6 to 9 do Pittsburgh MW 

~ in. No. 10 flathead, 
11'On Manufacturer New York MD 
98-99 per cent, open Iron Trade Review do MW 
market 
~t, 'electrolytic, 
ear y deliv:n Iron Age Refinery MW 
Sheet, hot ro ed 
(b ... ai ... ) Manufacturer New York MD 
Wire, bare, No.8, B 
'" S gauge and heav- do 

I 
Mills MD 

ier ( &SO aize) 

(7) (8) (9) 
Weights used in 
the construotion 
of index num .. 
hers and other 

Nature of price (or measures 
type of transaction) ------

189()-
1913 or 1913-
1902- 1926 

1913 

do 40· 40 

Price to wholesaler 
or jobbor 

do 

Price on Tuesday 20 10 
Range. of price on 
Tuesday, in car lots 10 
to jobbera 

Price to jobber 
Price on Tuesday 10 -

do 80 80 
Price to wholesaler 
and jobbor 
Price to actual con ... 

10 10 

lJUJD.erB and manu- 20 20 
fOOturen of covered 
wire 



296 Lead Pi~ deoilverized, for Iron Age New York MW mce on Tueed&y 20 20 

297 
ear y delivery 

Manufacturer do MD Price to jobber Lead Pipe 3 3 
298 Quickoilver Spot Oil, Paint and Drug do MW Spot price on &tW'-

Reporter day 1 1 
299 Silver Bar, fin. Treasury Depart- do MD Mean of bid and ... k-

ment ed price at New York 10 10 
300 Tin Pifi> for early Iron Age do MW Pri .. on Tuesday 

de 'very 10 10 
301 Zinc Sheet, ordinary uum- Manufacturer Mill MD Pri .. to jobber and 

hers and sizes, pack- manufacturer 3 3 
ed in 600 lb. eMits 

302 Zinc Slab, pig-, western, Iron Age New York MW Price on Tuesday 20 20 
early delivery 

West CoIIBt Lum- F. O. B. mill8, FM Price to retailer 303 Douglas fir No.1, oommon 20 
board8. f. o. b. mill berman's Association State of Wa.sbing-
1xS'and IxIO'bS.I.S. ton 

304 Douglas fir No. 2 and etter, do do FM do 20 :nr siding, f. o. h . 
. !x6' 

305 Gum Sap, firat.o and ..... Lumber Manu- St. Loui. Bi-weekly Range of W" on 
onds, plain eap-4/4 factmer and Dealer every other edne&- 10 

da~ 
W olesale price in 
car lots 

306 Hemlock No.1, northern do New York do Price on every other 
Pe.nnsylvania, base Tuesday 20 
pnce Who1esale pri.. in 

car lots 
307 Hemlock No. I, northem

i 
No. do Chicago do Price on every other 

I Piec .... tufl-8 SlE- Friday 20 
2x4xl6 Wholesale price in 

car lote 
30S Maple Hard and 80ft, -4/4- New York Lumber New York FM Wholesale eelling 

firsts and seconds Trade Journal price to the retail 20 
Price supplement) trade 

309 Maple Hard, northern Lumber Manu- Chicago Bi-weekly Range of price on 
stock, No. 1 com- faoturer and Dealer every other Friday 20 
mOD,4/4 Wholesal. price in 

raT lots 



(1) (2) 

Ref. 
No. 

Commodity 

310 Oak 

311 Oak 

312 Oak 

313 Pine 

315 Pine 

316 Pine 

317 Pine 

TABLE I (Continued) 

DBBCBIP1'IOHS 07 WaOI&8AL11 PBlCl!I QUOTATIONS. 

(3) (4) (5) (6) 

Description Source of price 
quotation 

Market Derivation 
of publiehed 

figure 

White, plain, mixed New York Lumber 
rock mountain or W. Trade Journal New York FM 
Va. .tock 4/4-firsts 
and seconda 

(price supplement) 

White, pIam, No. 1 
common4/4 Dealer Cineinnati MW 
White, qu&rte~ New York Lumber 
strictly white, Trade Journal New York FM 
texture4/4-firats (Price Supplement) 
and secondB 
White,boardo,No.2 
bam, 1x8 in. rough WholeBBle dealers Buffalo MW 
Yell0ii lIooring long New York Lumber 
leaf, &; better, Trade Journal New York FM 
heart rift !x3 
Yellow, ilooring f. o. Hattiesburg 
b. mill B &; better, Statistical Agency (Miss) district MD lx4FG1:r 
Yellow,si' i!'C, ~ York Lumber 
Pine surf ardo eJournal Norfolk,V .. FM 
No.2&; better 4/4 
~ under 12 in. 

(7) (8) (9) 
Weights used in 
the construction 
of index num-
bers and other 

Nature of price (or measuree 
type of transaction) 

1890-
1913 0 1913-
1902- 1926 
1913 

Wholesale .elli~ 
price to the re . 50 
trade 

Range of price on 
Wedoeeday 50 
Wholeoale • ellit'!.!! 
price to the re 
trade 

Range of price on 
Tueeday 
Wholesale .elling 
price to retail trade 

40 40 

F.O.B.mills 70 

Whole.ale .elling 
price to retailer 130 



318 Pin. Yellow, timbers 1:11 
leaf f. o. b. . Statiatical Agenoy 

Hatti .. burg 
(Miss) district MD F.O.B.milia 60 

square edge and 
sound, dressed 8· and 

31' Poplar 
under, 2f1 and un~er 

New York Lumber Whole. ale selling Yellow
t 

rough, 1 in. 
7 to 1 in. and up, Trade Journal New York FM price to retailer 10 
firsto and eeoondo 

320 Poplar No.1 common4j4. Whol ... le dee\er Cfucinnati MW Price on Wednesday 10 

321 Spruce Eastern random-2x1 Range of price on 
and 4 do Boston MW Monday 10 10 

322 Lath Southern yellow Hattiesburg 
pine, No.1, f. o. h. Statiati.a1 Agency (Miss) district MD F.O.B.millo 5 
mill 4 feet, 3/8 in-
ch .. 

323 Shing\ .. Cyp"':ii 16 in. long NewOrleano 
Best, hearl, 5 in- Manufacturer district MD F. O. B. millo 2 2 
chea wide 

324 Shingleo Red cedar, 16 in. washin~ton and F.O.B.mil\o 
10':11 5/2' random Oregon bingle lui- Waobington and MD F. O. B. millo 10 10 
wi the, B grade saciation 0"'fjJn district 

325 Brick ' Common,salmon,run Manufacturer hicago MD F O.B.kiln 
of kiln 

326 Brick Common, red do Cincinnati FM F. O. B. kiln 
327 Brick Common, red, de- Range from Price on barge along-

mestic do New York first to I .. t aide dock 30 
of month 

328 Brick Common, f. o. b. Manufacturer's lui-
~ard aver,e 82 ydo eociation FM Pricea~ards 30 

330 Cement ortiand, omestic, Wholes e price in 
f. o. b. plant, near Manufacturer Near Chicago MD car loto F. O. B. mill 50' 
Chicago wtlhout 

Cement 
bags 

331 Portland, domestic, 
f. o. h. plant, aver- Manufacturere MD F.O.B.mil\o 50 

Cement 
age of 6 planto 

333 Portland
j 

domestio, 
f. o. b. pant do San Francisco MD F. O. B. mill 



TABLE I (Coutinued) 

DESCRIPTIONS or WBOLESALII PRICE QUOTATIONS. 

(I) (2) (3) (4) (5) (6) (7) (8) .2l 
WeIghta in 
the construction 
of index num-
bers and other Ref. Commodity Description Source of price Market Derivation Nature of price (or measures No. quotation of published type of transaction) 

figure 1890-
1913 or 1913-
1902- 1926 , 1913 ---334 Crushed stone It in. Engineering N eWI Cargo or car lots . Record New York FM alongside dock IS 335 Doors Whita pine, 2 ft. 8 

in. by 6 ft. 8 in.; Manufacturer Chicago MD Manufa.turer to .... 
weotem, I 3/8 in. t&iler 
thick, 4-panel No.2 
0.0. 

336 Gravel F. O. B. pit, average 
of 22 plant pri ... Manufacturers FM F. O. B. pit 10 337 Hollow tile Building 4012x12 Engineering News Car Iota to contrac-

Rccord Chicago FM tors 10 338 Lime Common, Mason'. 
lump, f. o. h. plant, Manufacturers FM F. O. B. plant 10 10 
av~rage of IS plant 
~nc .. 

340 Sand uilding, f. o. h. pit, 
av.erage of 31 plant do FM F. O. B. pit 5 n:,. ... 341 Blate fing No. I, 10. 
2D' eesgreen do FM F. O. B. quarry 1 342 Olaxs Plate, poliBhed &roe Manufacturer to iob-3 to 5 sq. ft., glazing do New York MD ber 5 .1 



343 G1a.os Plate, polisb~ 
5 to 10 sq. ft., . do do MD do 5 5 

344 Glasa Window b single, A, Oil Paint and Drug 
25in.,6 y8toiOby Reporter for die- Works MW Price at works 5 5 
IS in. counts 

Base price from list 
of ma.nufacturer 

34S Glasa Windo~ single, B, 
'do 25 in., by 8 to 10 do MW do 5 5 

by 15 in. 
do 348 Lineeed oil Raw, car lots, barrels do do MW 20 20 

349 Putty In I, 2, 3 and 5 lb. New York Journal of 
tin,commercial Commerce and Com· Newa.York MW Low price on Tuee- I I 

mercial Bulletin day 
(Wednesday 
Edition) 

Re.nge of 350 Rosin Common to u!::,~ price on 
yard bB&.(B). . do do MW Tuesday 

352 Tar Per barrel Morning Star Prevailing price on 5 5 
Wilmingto'( N. C. Wilmiugton, N. C. MW Tuesday 

353 Turpentine Spirits of, Bouthem, Journal 0 Com- Range of price on 
barrels, car lots, ex· meree and Com~ New York MW Tueeday 
dock mercial Bulletin 10 10 

(Wednesday 

(White lead), Ameri-
Edition) 

Low price on Satur-354 Lead, carbonate of Oil, Paint and Drug 
cao~ oil 100 lb. Reporter do MW day 10 10 
pac es or over Manufacturerto con· 

sumer 
355 Zino, oxide of (White ~ Ameri-

cao stan ; 35 per do do MW do 5 5 
cent leaded grad .. 
in bags; car lots 

New.York Low price on Satur-356 Acid Acetic, 28 per cent, Oil, Paint and Drug MW 
barrels Reporter day 1 

Manufacturer to 
consumer 

357 Acid Muriatic, 20 degree, 
tanke do Works MW do I I 



TABLE I (Continued) 

DEBCBIPl'IONB OF WHOLESALE PRICE QUOTATIONS. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Weights used in 
the construotion 
of index num-
bers and other &I. Colilmodity Description SoW'Ce of price Market Derivation Nature of price (or measure. No. quotation of published type of transaction) ----

figure 189()-
1913 or 1913-
1902- 1926 
1913 
-- ---358 Acid Nitric, 42 degree, 

carbo>", do New York MW do 1 359 Acid Steanc, t~le ~r ... Dr::.t and Chemice.l Low price on Wed-
sed, distill in ag~ Mar eta do MW nesday 1 

Manufaoturer to 
consumer 360 Acid SU!khuric, 66 degree, Oil, Paint and Drug Low price on Satur-

ta CBra BAlporter do MW day 20 20 . Manufacturer to 
consumer 361 Aloohol Denatured,18B proor Low price on Satur-completely No. S, do do MW day 10 10 barrels Distillers to whol ... 
weI'S 362 Alcohol Wood, BAllined, 95 

~er cent, drums do do MW do 2 2 363 Alum ump,ammonia,bar- Low price on Satur .. rels do do MW day 5 S 
Manufacturer to 
consumer 365 Ammonia Anhydrous, con-

traets, cylinders do do MW do 5 



367 Bleaching Powder Drums Oil, Paint and Drug Low price on Batur-
Reporter Works MW day I 

Manufacturer to 
wholesaler 

368 Borax Crystals, sacks, spot do New York MW Low price aD Satur-
day I 
Manufacturers to 
consumers 

370 Copper sulphate (Blue vitriol), 99 per Low piice on Satur-
cent erystals (large) do do MW day I 

Leading manu-

372 Car lots, barrels 
facture1'8 price 

Formaldehyde do New York MW Low price on BatUJ'-o 
day I 
Leading manu-

Crude, imported •. i.!. 
factUl'el'l3 price 

373 Palm kernel oil Low price on 8a.tur-
barrels do do MW day I 

Importers price to 
users 

374 Potash . Caustic, 88-92 per 
cent, imported, spot, do do MW do I 
C88ks 

376. Soda ash Lighj. 58 per cent, Low price on Sator-
barr , 1. c. I. do New York MW day 15 

• Manufacturer i.o 
377 Soda, bica.rbonate consumer 

of AmericaD, bags do Works MW do 2 2 
378 Soda, carbonate of (Sal soda) barrels do New York MW do I 
379 Soda, caustic 76 and 78 per cent, 

solid spot, drums do do MW do 10 
380 Soda, silicate of 42 degrees, turbid, D~ and Chemical Low price on Wed-

tanks Mar eta Works MW nesday 2 

381 Sulphur 
Manufacturers price 

(Brimstone), stick, Oil, Paint and Drug Low price on Batur-
crude, car lots, bulk Reporter Works MW day 3 3 

Manufacturers ~rice 
382 Tallow Packers' prime Daily Trade Bulletin Chicago MW Range of pac era' 

(Commercial section) price on Tuesday 10 10 
(Tuesday Edition) 



TABLE I (Continued) 

DESCRIPTIONS OJ' WHOLESALE PRICE QUOTATIONS. 

(I) (2) (3) (4) (5) (6) (7) I (8) (9) 
Weights used in 
the construction 
of index num-

Ref. beI'8 and other 
No. Commodity Description Source of price Market Derivation Nature of price (or measures 

quotation of published type of transaction) ----
figure 1890-

1913 or 1913-
1902- 1926 
1913 -- ------

384 Aeid phosphate 16 per cent baais, Oil, Paint and Drug Baltimore MW Low price on Satur-
bulk Reporter day 10 

Manufacturer to 
consumer 

385 Ammonia Sulphate, do ubI e Dru~ and Chemical New York MW Low price on Tues-
bags, f. B. s., spot Mar eta day 10 

386 Bonea Ground, steamed, 1- Oil, Paint and Drug Chicago MW 
Manufacturers price 
Low price on Satur-

U per cent am- Reporter day 1 
moma, 60 per cent Leading. Manu-

387 
bone phosphate 

New York 
facturera price 

Muriate of potsah 80 to 85 per cent, K. MW 
C. L., bags do do 1 

388 Phosphate rock Florida land pebble, Min .. MW , 
fl8611f cent do do 3 389 Soda, nitrate of (C . e saltpeter), 95 New York MW , 
per cent, spot, bags do do 10 

390 Tankage Cruehed slaughter- Chicago MW Low price on Satlll'-
bOUBe, 9 and 20 per do day 3 
cent F. O. B. Cbicago 
I 



391 Acid Citric, domestic Low price on Satlll'--
crystals, manu- do New York MW day 1 
fncturers, barrels Manufacturer to 

consumer 
392 Acid Tartaric, c;zstals IU. 

do s. P. man 8Clturers, do MW do 1 
domestic sales 

Low' price on Satur-393 Alcohol G~ 188 jroof, 
ba ,U. S .• do 'do MW day 40 40 

Distillers -. price to 
wholesalers 

394 Cream of Tartar Powdered, domes- Low price on Satur-
tic, barrels do do MW day 1 

Manufacturers Wriee 
395 Epsomaalta U. S. P., 300·lb b.,... Dru~ and Chemical Low price on ed-

rels in 10 blUTeI Iota Mar ets do MW nesday 1 
Produce1'8 price 

396 Glycerin Refined, chemically Oil, Paint and Drug Low price on Satur-
pure in bulk, cirumF Reporter do MW day 5 5 
and barrel. added Producers price 

397 Opium Natural, in cases U. Low price on Satur· 
. S.P. do do MW day 1 1 

r mporters price to 
wholesaler 

398 Peroxide of hy· U. S. P., bottles4· Dr.::.t and Chemical Low price on Wed-
dragon oz., cases Mar eta do MW nesday Z 

Producers price 
399 Phenol U. S. P. (carbolic Oil, Paint and Drug Low price on Batur-

acid) drums Reporter New York MW day 5 

Quinine Manufacturer's quo-
Producers price 

400 Low price on Batur-
tations day 1 1 
Sulphate, domestic, do do MW Manufacturer to 
100 ounce tins whol~aler and job-

ber 
401 Bed Combination Manufacturers' Average price to re-

representative Factory MD tail trade 40 
402 Bedroom Chair All gum, cane seat do do MD do 3 
403 Bedroom Chiff"" 

reUe Combination do do MD do 10 



(1) (1) 

Ref. Commodity 
No. 

404 Bedroom Dresser 
105 Bedroom Chairs 

406 Bedroom Sets 

407 Buffet 

408 Dining Room 
Chair 

409 Dining Room 
Table 

410 Davenport 
411 Table 

412 Kitchen Chaira 
413 Refrigerator 

414 Kitchen Tabl .. 

TABLE I (Continued) 

DIlSCBlPl'lONB o. WBOLEBALm PRIem QUOTATIONS. 

(3) (4) (5) (6) 

Description Source of price 
quotation 

Market Derivation 
of published 

figure 

Combination do do MD 
Quartered oak 
rocker De&!er Chieago MD 
Iron bedstead~. 
tered oak r, 

MD and Slain oak wash- do do 
.tan 
Combination Manufacturers 

representative Factory MD 
All gurn leather, slip 
seat do do MD 
Extension combina-
tion do do MD 
Standard pattern do do MD 
Librar,y, cOIDb~ 
tion do do MD 
Hardwood,bowback Dealer Chieago MD 
Lift-top type Manufacturertl 

representative Factory MD 
Hardwood b ... , 
24 x 42 in. De&!er Chieago MD 

(7) (8) (9) 
Weights used in 
the construction 
of index num-
b .... and other 

Nature of price (or measures 
type of transaction) ------

1890-
1913 or 1913-
1902- 1926 
1913 

do 10 

Price to retailer 10 2 

do 20 10 

Average price to re-
tail trade 40 

do 20 

do 10 
do 40 

do 10 
Price to retailer 2 2 
Average price to re-
tail trade 10 

Price to retailar 2 2 



415 Blankets Cotton, 2 lb. to the 
pair 54 x 7 V 42.38 Mill agents Factory MD Price to jobber 2 2 
ends per square inch 

416 Blankets Woolen, 4 to 15 lb. 
to tbe pair Ma.nufacturers do FM do 2 2 

417 Carpets Axminster, Bigelow, 
3/4 do do MD Price to retailer 20 20 

418 Carpets B~ls, S-frame, . 
Bifielow do do MD do 10 10 

419 Carpets W ton. S~fram.e, 
Bigelow do do MD do 10 10 

420 Carvers Stag baodl ... , B-in. do do FM Price to wholesaler 
or jobber 1 1 

421 Knives aod fork. Cocobolo handles, 
metal bolsters do do FM do 1 1 

422 Pails Galvanized iron, 10 Price to jobber or 
quart Manufacturers Factory MD whole..Ier 1 1 

423 Sbeeting:Bleached 104, Pepperell, Price to jobber or 
width 90 in. 72.72 Mill agents Factory MD manufacturer 10 10 
ends per square inch 

424 Sheeting:BIeaebed 104, We.msutta, P. Price to jobber or 
L. Manufacturers do MD manufacturer 20 20 

425 Nappies 4-in, common do do MD Prie. to jobber 1 1 
426 Pitchers bgal., common do do MD do 6 6 
427 Tumblers ommon, 1/3 }int do do MD do 2 2 
428 Platea White granite, inch do do FM do 6 6 
429 Teacups and White graoite, teas 

saucers with haodl .. do do FM do 3 3 
430 Tickings Amoske~, A. C; A. 

width 32 mch .. , 2.05 do do MD do 3 3 

Tub. 
yarde to the pound 

Price to jobber aod 431 Galvanized iron, No. 
3 do do MD wholesaler 1 1 

432 !lrao In 100 pound .. cks, Range of price on 
fcrompt shipment,car Northwestern milIer Minneapolis MW Tuesday 15 
ots 

433 Cottonseed meal Prime, 8 per cent 
Ammonia Manufacturer F. O. B. Memphis FM Price to jobber 30 30 



TABLE I (Continued) 

DESCRIPTIONS OJ' WHOLE8ALE PBlCE QUOTATIONS. 

(1) (2) (3) (4) (5) (6) (7) (8) ~ 
Weights us in 
the construction 
of index num-
bers and other 

Ref. Commodity Description Source of price Market Derivation Nature of price (or measures 
No. quotation of published type of transaction) ------

figure 1890-
1913 or 1913-
1902- 1926 

1913 
------

434 Linseed meal Bag. Oil, Paint and Drug Low price on Satur-
Reporter New York MW :u. 2 

. to dealers 
435 Mill feed Middlings, standard Range of price on 

100 lb. jute ... kB, Northwestern miller Minneapolis MW Tu .. day 20 
car lots 

436 Leather Chrome calf, dull or Shoe and Leather Price t.o shoe manu-
bright range of 'B Reporter E .. tern Marketo FM facturers 40 30 
gad .. 

437 Leather lazed kid, tof-
~adesJ from Brazi- no do FM do 30 
laD l'IklD8, black 

438 Leather Harness oak Cal., Middle Price to manufac-
No. 1 or B selections Hide and Leather Westernmkto. FM turers of harneas,etc. 20 5 

439 Leather Side, chrome, tan- Shoe and Leather Price to shoe manu-
ned "BU grade Reporter Eastern Marketo FM (acturen 20 

440 Leather Sol~ oak, in sides, 
middle weights, tan- do do FM do 25 5 
nery run 

441 Leather Sole oak, aeoured 
backs, heavy civilian do do FM do 25 25 
trade 



442 Leather Sole union backs, Shoe and Leather Ranel: of price on 
tannery run, steer lUoporter New York MW W .. day 20 

443 Paper Newsprint,rolls,con- Range of prioe on 
tract Paper Trade Journal Mills MW Tueaday 50 50 

Manufacturers price 

Manila, New York Journal of 
t<> publishers 

444 Paper Wrapping, Range of price on 
No.1 jute Commerce and Com· New York MW Tuesday 50 50 

mercia! Bulletin 
(Wednesday 

Sulphite" domestic, 
Edition) 

445 Wood pulp Range of price on 
unble&e ed, news Paper Trade Journal Mills MW Tueaday 50 
grade Price to manufac-

turers of raper 
447 Hemp Manila, fair, current New York Journal of Range 0 price on 

shipment Commerce and Com- New York MW Tuesday 5 
mercial Bulletin Importers' price to 

(Wednesday manufacturer 5 

Raw) shipment, 
Edition) 

Importers' prioe to 448 Jute 
medium grad .. Importers New York FM manufacturer 3 3 

449 Paraffin Lubricating oil; 903 Oil, Pamt and Drug Low price on Satur-
specific gravity Reporter New York MW day 60 

Producers' price" to 
consumer 

450 Rope Manila, baee size Price on Thursday to 
and Iar~,first grade Hardware Age New York MW iobbere 10 10 
3etran 

451 Rubber Para island, fine N. Y. Journal of Range of price on 
Commerce and Com- do MW Tuesday 80 80 
mercial Bulletin Importer to jobber 

(Wednesday manufacturer 

452 SiMI Mexican, current 
Edition) 

shipment . do do MW do 5 
453 Soap Laundry, price per Pri.. to wholesaJer 

box of 100 bare (75 Manufacturer Factory MD of jobber 30 
lb •. ) 



(1) (2) 

R.I. 
No. 

Commodity 

454 Soap 

455 Starch 

456 Tobaceo 

457 Tobacco 

TABLE I (Concluded) 

DESCRIPTIONS OP WHOLESALE PWCII QUOTATIONS. 

(3) (4) (5) (6) 

Description Source of price 
quotation 

Market Derivation 
of publillhed 

figure 

Laundryi, average 
price per ox of 100 
11 oz. cakes 

Manufacturer Factory MD 

Laundry, 50 lb. box-
.. bulk Jobbero New York FM 

Plug, 15 oz. to the Manufacturer. do MD 
Slug 

moking granulatr 
ed, 1 I/S oz. bags, Jobbero do MD 
Blackwell'. Bull 
Durham 

(7) (S) (9) 
Weights UBed in 
the construction 
of index num-
bera and other 

Nature of pri .. (or me&8Ul'e8 
type of transaction) 

IS90-
1913 or 1913-
1902- 1926 
1913 
-----

Pri.. to wholesaler 
or jobber 20 

Price to reta.ilers and 
small jobbero at New 20 20 
York 
Price to jobber 30 30 

Price to retailers SO SO 
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TABLE n 
MmAStJBBB 01' MONTHLY VAB'A'BTTJTr 01' CoHMODlT!' PRICES. AT WaoLmSALII, 

1890-1926' 

Year Com 
(2) 

(cro~ 
yee.rs • 

1890 8.7 
1891 11.4 
1892 2.7 
1893 15.6 
1894 11.6 
1895 7.9 
1896 6.8 
1897 7.3 
1898 3.5 
1899 9.2 
1900 13.9 
1901 4.1 
1902 7.0 
1903 6.3 
1904 7.7 
1905 6.2 
1906 12.5 
1907 10.5 
1908 6.7 
1909 5.6 
1910 13.7 
1911 5.9 
1912 13.1 
1913 5.9 
1914 5.0 
1915 7.8 
1916 27.7 
1917 5.8 
1918 11.8 
1919 11.4 
1920 10.8 
1921 9.2 
1922 8.6 
1923 16.3 
1924 8.6 
1925 4.3 
1926 

(M .... deviation as percentage of mean &nnual price) 

A Farm produdB 

Oata Wheat Cattle, E0f':' Cotton 
(4) (6) steers ligt (25) 

(crop (eroS (13) (16) (eroS 
YO&l"8)' yee.rs ' y ....... 

10.2 4.7 2.6 5.7 7.8 
5.2 5.7 4.3 13.9 6.3 
3.6 3.2 5.3 10.2 8.9 

12.1 4.0 3.8 10.5 4.1 
3.6 9.3 9.4 6.9 8.9 
4.7 5.0 6.3 9.8 4.9 
3.9 9.1 6.0 7.5 4.5 

12.1 13.0 1.4 6.5 6.2 
7.1 4.2 2.3 4.2 5.0 
2.7 4.2 7.4 7.4 14.2 

10.5 2.2 2.7 4.8 8.6 
8.4 3.2 3.6 4.9 5.4 
6.3 2.5 7.1 7.0 12.2 , 6.1 8.0 2.6 10.5 11.1 
3.1 4.7 6.0 7.2 14.3 
8.0 4.0 2.8 6.4 3.8 

13.0 7.6 5.4 3.7 6.8 
3.7 3.2 4.2 7.4 4.9 
6.8 12.1 6.0 10.8 8.6 
6.2 4.6 7.0 8.1 4.9 
8.8 5.4 5.3 7.0 3.9 
7.7 4.7 10.1 8.0 9.5 
7.5 2.0 8.8 7.8 3.4 
2.2 4.1 1.5 5.4 2.8 
8.4 14.7 4.7 5.4 10.8 
8.4 6.9 5.5 6.1 5.7 

14.0 18.7 6.4 5.3 13.9 
12.2 4.8 9.7 10.7 8.2 
5.1 4.3 11.1 4.7 8.0 

13.8 9.6 5.0 13.2 7.2 
16.5 19.3 7.5 8.7 33.5 
4.0 4.5 5.8 11.2 9.0 
6.1 3.6 12.2 8.5 9.1 
7.5 4.2 5.7 7.1 7.5 
6.9 9.2 3.5 14.1 3.6 
1.9 4.5 12.4 7.9 6.7 

3.3. 5.9 

Potatoes Wool 
(51) (56) 

(crop 
yee.rs)' 

I-
10.4 .8 
6.2 3.3 
9.7 1.4 

10.7 10.3 
10.0 6.3 
10.1 4.0 
4.4 4.8 

10.8 12.1 
20.0 1.6 
13.3 8.5 
16.2 9.3 
5.7 .9 

11.4 4.9 
28.1 3.8 
14.0 1.0 
11.6 2.2 
11.6 1.1 
9.5 1.8 

18.2 2.0 
18.2 1.2 
13.9 2.8 
21.5 3.8 
4.0 2.1 
5.3 5.3 
9.5 4.3 

25.8 2.7 
28.3 5.9 
17.3 16.5 
9.3 .6 

35.2 9.3 
29.0 24.6 
9.2 4.4 

17.2 7.9 
14.3 4.8 
13.2 6.7 
17.4 10.3 

3.9 

'The commodities hlcludi:d in thie Bnd the (o11owin&: tables, except where otherwi8e notl!d. are those 
for which prices have been compiled by the United States Bureau of Labor Statistics. Full descriptioDS 
of the price Q\JotatioDB emplo)'ed are siven in Table L The: commoditlee have been uUDlbered to facili_ 
tate c:rOea-merente. 

lEach crop year meuure relates to the period heei ••• ", ill the year opposite which the entry 
aPJM!1,3 See: pqe 4" for • ltatemeut c:oncernina the crop )'t:ara. 



486 APPENDIX 

TABLE IT (Cant.) 

ME.A8UBl!:8 01' MONTHLY VABIABILITT 01' CoIDlODIT!' PmCIIS, AT WBO~J 
1890-1926 

y .... Anthra-
cite 
coa.l 
(233) 

1890 1.4 
1891 1.5 
1892 11.6 
1893 3.5 
1894 6.8 
1895 5.5 
1896 6.8 
1897 2.2 
1898 2.5 
1899 4.1 
1900 6.6 
1901 3.4 
1902 6.2 
1903 3.3 
1904 3.4 
1905 3.4 
1906 2.5 
1907 3.2 
1908 3.3 
1909 3.3 
1910 3.3 
1911 2.8 
1912 2.2 
1913 3.0 
1914 2.8 
1915 2.6 
1916 2.0 
1911 4.5 
1918 6.2 
1919 2.2 
1920 7.8 
1921 1.4 
1922 .3 
1923 3.2 
1924 1.5 
1925 2.2 
1926 .0 

(Mean deviatiOIl as percentage of m ..... &IlIluai price) 

B Mi_als and "';""al twtJd4Jd< 

Bitu- Coke Petro- .Pig Copper, 
minous (239) leum, IJ"OIl ingot 

coa.l "crude (259) (293) 
(237) (247) 

7.5 5.4 9.5 3.1 7.0 
7.9 1.7 8.4 .2 6.9 
.0 3.4 5.0 4.5 4.4 

2.6 18.3 9.8 2.4 6.4 
7.9 12.7 3.1 1.8 3.2 
3.2 12.0 15.8 7.5 8.3 
8.3 .0 8.3 , 2.5 3.6 
6.0 8.2 12.1 2.5 2.6 
6.2 3.6 16.9 1.7 3.4 
1.8 17.9 12.9 19.9 5.6 

12.5 23.6 14.9 15.9 1.8 
4.2 4.1 5.4 1.3 1.2 

46.1 20.7 6.1 10.3 2.7 
26.5 27.6 6.2 13.6 5.9 
11.9 3.5 5.5 3.2 3.9 . 

.0 16.4 6.9 2.3 4.3 
3.2 11.4 1.5 11.4 7.0 
4.6 11.9 4.0 12.1 19.3 
3.0 9.6 .0 3.3 3.5 
2.1 20.4 6.0 5.1 2.4 
1.5 16.2 3.3 5.8 3.0 
1.1 5.1 .0 1.6 1.8 
1.8 17.8 5.3 6.8 7.6 
4.0 13.9 3.4 5.8 4.4 
2.7 6.0 20.9 1.6 7.8 
2.7 12.1 1.1 10.1 10.4 

27.7 25.6 4.8 13.2 6.4 
20.4 21.7 6.2 18.2 12.6 
4.9 .0 1.1 1.4 4.9 
6.3 14.3 4.2 8.1 12.6 

17.5 32.6 3.7 8.0 8.5 
8.5 22.1 22.9 13.7 3.0 

24.7 38.1 4.7 15.7 3.1 
15.7 22.3 16.5 9.6 8.2 
4.7 12.3 14.7 5.5 3.4 
3.9 25.0 6.1 6.6 2.9 

10.4 30.7 4.2 4.0 1.4 

~, Tin, 

(~~) 
pig 

(300) 

9.8 2.8 
2.4 .9 
3.3 2.3 
5.7 3.2 
3.1 11.4 
3.7 2.3 
3.9. 1.7 
9.7 1.5 
3.7 7.9 
3.3 11.4 
5.1 5.7 

.0 4.0 

.6 6.2 
3.6 4.7 
3.1 2.3 
6.2 5.3 
3.9 5.2 

12.1 9.7 
6.7 3.9 
·2.6 2.3 
2.4 5.1 
1.1 4.3 
6.0 4.5 
2.5 8.6 
2.9 8.0 

11.4 17.5 
8.3 8.6 

16.5 11.4 
6.8 7.4 
9.9 11.2 

12.0 17.1 
4.6 7.6 

12.3 6.0 
7.5 5.9 
7.5 6.8 
7.3 4.6 
5.3 4.4 



APPENDIX 487 

TABLE n (Cone.) 

.MtisUBIIB o. MONTHLY VABlABILI'l'l' 01' CoMMODITY PmCD3, A.T WaoLJDSAL:&. 
1890-1926 

Year Men's 
sh .... 
(166) 

1890 .0 
1891 .0 
1892 .0 
1893 .0 
1894 .0 
1895 .0 
1896 .0 
1897 .0 
1898 3.4 
1899 .0 
1900 .0 
1901 .0 
1902 .0 
1903 .0 
1904 .0 
1905 1.5 
1906 4.6 
1907 .0 
1908 .0 
1909 1.2 
1910 .. 8 
1911 .0 
1912 1.4 
1913 .6 
1914 1.3 
1915 .2 
1916 5.7 
1917 .0 
1918 11.4 
1919 12.9 
1920 6.2 
1921 1.8 
1922 1.6 
1923 1.8 
1924 .0 
1925 .2 
1926 .0 

(Mean deviation &8 percentage of mean annual price) 

o Fabricatotl goo4s 

Print Suiting N~ Stee\ Steel 
cloths WU'O billets rails 
(195) (210) (269) (276) (280) 

2.6 .0 7.3 7.5 5.6 
1.6 .0 4.1 1.8 .5 
7.2 .0 2.0 2.8 .0 

12.5 2.6 3.6 8.5 4.7 
2.7 .0 3.4 6.3 .0 
7.5 1.3 27.5 15.8 10.0 
3.5 .0 9.8 5.3 .0 
3.5 .0 3.7 4.9 6.7 
4.0 .0 4.5 2.3 1.3 
4.3 .0 17.7 22.8 16.0 
5.9 .0 16.9 25.5 10.8 
7.4 4.6 2.2 6.8 3.2 
4.4 1.3 2.9 4.2 .0 
2.2 .0 1.8 7.2 .0 

10.9 .5 6.1 4.9 .0 
13.0 2.0 .4 4.6 .0 
4.4 .0 1.2 3.1 .0 
7.4 .0 1.1 2.1 .0 
6.8 .0 2.4 5.3 .0 
5.7 .0 4.6 5.6 .0 
4.8 2.9 3.8 5.6- .0 
5.4 .5 3.5 6.0 .0 
6.5 2.9 3.2 10.5 .0 
3.6 2.6 3.8 9.1 .0 
9.9 1.5 1.5 3.1 - .0 
6.4 1.7 5.4 12.4 .0 

14.4 6.7 6.3 10.4 8.9 
14.5 14.5 8.6 21.4 .0 
8.1 3.7 .0 1.0 3.1 

20.9 3.2 5.1 5.9 7.2 
26.7 7.7 5.2 8.7 2.1 
14.2 2.9 4.9 14.0 3.2 
7.8 6.4 4.4 10.8 2.5 
6.8 2.5 2.8 4.6 .0 
3.1 1.1 2.8 3.8 .0 
3.2 2.2 2.9 2.2 .0 
6.1 3.7 .0 .0 .0 

Lead Leather 

tip" 297) (441) 

10.5 1.9 
2.4 1.3 

.6 .9 

.0 .8 
-5.3 4.3 

.0 10.8 
4.1 1.8 
7.8 3.5 
4.3 1.2 
1.7 3.3 
7.8 4.9 
5.8 4.3 

.6 I.S 
3.5 3.1 
3.1 2.4 
5.6 1.7 
2.7 1.2 

19.0 2.2 
5.5 1.1 
2.7 1.5 
3.7 4.4 

.4 .4 
5.4 1.8 
3.0 2.1 
1.3 1.2 

13.6 4.3 
7.5 8.6 

15.2 .7 
4.8· 01.5 
6.1 8.9 
7.6 8.0 
6.9 3.5 

12.8 1.6 
3.6 6.6 
4.8 3.0 
4.8 4.2 
3.6 3.7 
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TABLEm 

MEASURES OJ' MONTHLY V ARIABlLlTY 01' SIX GIDNEBAL EcoNOMIC 5mBIE, 
1890-1926 

(Mean deviation as percentage of mean a.nnual value) 

Year Yield on AmeriCAn Index of ;:Jiron Discount Interest 
fifteen Tel. a.nd industrial uction rate on rate on 

ra.ilroad Tel. index stock 60-90 day calIlo&D8 
bonde' of general prices commercial 

business (Dow.Jones') paper 

1890 1.1 2.8 5.5 2.1 12.2 21.1 
1891 .8 5.1 2.9 14.3 5.4 21.1 
1892 .5 . 1.1 2.9 6.2 16.6 50.9 
1893 2.5 12.0 18.2 29.8 25.2 45.2 
1894 .1 4.9 4.2 22.1 5.8 1.1 
1895 2.0 5.1 1.7 11.1 15.6 33.9 
1896 1.9 5.3 1.8 11.3 21.4 42.8 
1891 1.2 4.1 10.0 9.8 1.1 23.4 
1898 1.5 1.8 5.9 3.1 11.0 23.2 
1899 1.0 2.9 4.6 6.3 19.9 40.5 
1900 .1 5.0 6.3 12.0 1.1 41.2 
1901 .6 1.5 4.4 4.5 9.0 21.5 
1902 1.0 1.2 1.7 2.7 11.8 33.0 
1903 1.6 4.5 13.4 12.7 6.6 36.2 
1904 1.3 2.3 11.6 12.8 8.2 29.9 

I~~ 2.4 2.4 5.5 5.8 12.8 60.9 
1.0 1.7 2.1 4.4 8.6 41.6 

1907 3.4 5.6 12.9 9.6 10.0 63.7 
1908 2.4 2.9 10.1 14.6 15.8 33.1 
1909 .6 4.9 5.7 14.4 15.0 36.2 
1910 .7 3.1 5.2 9.9 1.9 19.5 
19U .3 .6 3.0 6.1 6.9 14.6 
1912 .8 1.7 3.4 6.1 15.8 36.3 
1913 1.7 2.3 2.6 6.4 5.1 19.1 
1914 1.9 5.9 3.2 9.2 20.3 48.1 
1915 1.5 7.5 17.1 18.4 7.1 4.4 
1916 .8 1.7 4.6 2.6 7.1 21.4 
1911 4.9 2.2 8.8 4.8 10.5 26.2 
1918 2.0 3.0 2.5 8.8 1.4 9.4 
1919 2.7 5.1 9.S 12.8 2.1 22.7 
1920 3.1 5.2 8.0 4.1 8.6 6.8 
1921 2.9 4.0 4.7 25.6 13.0 11.8 
10922 1.8 6.2 5.5 16.4 6.8 7.5 
1923 .8 3.4 5.0 8.6 2.6 3.2 
1924 1.8 6.8 5.8 18.1 15.3 28.2 
1925 .8 2.7 8.7 8.2 5.6 9.2 
1926 .7 .8 4.8 3.2 3.1 5.8 

lSource: Standard Trade and Securities Servic:e. For the period prior to 1900 Mitc:hell'. fi&uree for 
the yield, on 10 railroad bond. have ~n URd. 

ISee the note to Table 5 toncemiD, the IO~ f)f ~ IJt.ock price inde&. 
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TABLE IV 

MKABUBIIB 0 .. MONTllLT VARIABILITY ,OF CoMMODITY' PRICES. AT WBOLJ!lSALII, 
1890-1925 

Calendar Year M..."",. 
Averages, by Periods 

(Commodities arranged within each group in order of magnitude of the measures in 
column 9) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Ref. Commodity 18~~ 18~~ 19~~ 1914- 1922- 1890- 1891)-
No. 1897 1905 1913 1921 1925 1925 1925 

inclu- ex-
sive elud-

ing 
1914-
1921 ----I-----

Rice 
Farmproduda 

3.2 9.8 4.2 5.1 3.7 53 3.3 4.4 
56 Wool: fine clothing 5.4 4.0 2.5 8.5 7.4 5.4 4.5 
59 Wool: medium 5.7 4.3 3.0 7.3 8.1 5.4 4.9 
14 Cattle: good to choice 5.0 4.1 5.1 5.9 6.7 5.2 5.0 
13 Cattle: choice to prime 4.9 4.3 6.0 7.0 8.4 5.9 5.6 
6 Wheat 7.3 7.2 5.7 11.0 7.0 7.7 6.8 

31 Hay 7.1 5.4 8.6 9.1 6.8 7.5 7.0 
22 Bean'J 7.6 6.4 6.6 9.5 9.4 7.7 7.2 
34 Flaxseed 8.5 8.6 6.4 10.0 6.7 8.2 7.7 
15 Hogs: heavy 9.2 6.5 7.1 7.7 9.1 7.8 7.8 
16 Hogs: light 8.9 6.6 7.3 8.2 9.~ 7.9 7.8 
25 Cotton 7.5 8.7 7.8 14.8 8.5 9.6 8.1 
42 Hid .. 10.6 6.0 7.7 10.5 12.0 9.1 8.7 
5 Rye 11.2 6.1 5.7 13.7 15.1 9.8 8.7 
I Barley 1\.3 6.3 10.7 13.4 6.1 9.9 9.0 
2 Com 12.0 7.0 11.2 10.2 11.6 10.3 10.3 
4 Oats 12.1 10.1 11.7 10.4 8.7 10.8 10.9 

19 Sheep: weth.". 11.6 11.7 11.5 11.9 10.8 11.6 11.5 
17 Sheep: ewes 12.9 11.5 12.1 15.1 14.4 13.1 12.5 
47 Milk 14.6 12.9 12.4 13.5 8.5 12.8 12.6 
44 Hopa 19.2 14.1 23.2 24.5 25.8 20.8 19.8 
31 Eggs 23.0 22.0 24.0 20.5 23.9 22.5 23.1 
51 Potatoes 29.0 26.0 23.6 25.9 28.0 26.3 26.4 
49 Onions 28.4 25.8 28.8 32.9 32.9 '29.4 28.4 

Foods 
104 Bread: Cincinnati .0 .5 .5 5.0 .5 1.4 .3 
106 Bread: New York 1.8 .5 .0 5.2 1.0 1.8 .8 
111 Crack.".: oyater \,1 2.5 .1 6.3 .6 2.3 \,2 
148 Starch: com 2.2 2.4 .3 4.2 .6 2.1 1.5 
112 Crack.".: aoda 2.7 2.4 .2 6.3 .6 2.6 1.6 
161 Vinegar . 2.4 2.5 3.6 13.9 4.2 5.4 3.0 
141 Mol....., 4.1 2.6 \.6 5.8 5.5 3.7 3.1 
116 Salmon 3.3 3.7 1.8 6.3 5.0 3.9 3.2 
152 Tea 4.7 3.7 2.3 5.0 1.0 3.6 3.2 
113 Cod 4.3 5.1 3.8 3.7 4.5 4.3 4.4 
64 Beef: fresh 5 .. ~ 4.2 5.4 5.8 4.9 5.2 5.0 ISO Sugar:,.ft"'ulated 6. 4.4 4.4 10.4 8.1 6.7 5.6 
68 Beef: t 4.6 6.2 6.2 10.4 5.9 6.7 5.7 

145 Pepper 6.6 3.1 4.9 7.0 10.8 6.0 5.7 
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TABLE IV (Cont.) 

£/. (2) (3) ~;~ (5) (6) (7) (8) (9) 
Commodity 18~~ 189 I~~ I~~t- 1922- 18~q.. 1890-

No. 1897 1905 1913 1921 1925 1925 1925 
inclu - ex-
sive clud-

0 I~ 
1921 

146 Salt 
Food. (C01iI.) 

6.4 8.3 4.8 4.0 2.5 5.5 5.9 
131 Raisins 7.9 6.2 3.6 7.7 7.3 6.5 6.1 
120 Flour: wheat, standard patent.' 5.6 6.3 4. 11.5 6.9 6.6 5.6 
119 Flour: wheat, winter straights 6.2 5.8 6.1 10.8 7.0 7.2 6.2 
69 Hams 6.3 5.3 6.7 7.4 7.2 6.5 6.3 

114 Hetting' 11.8 6.5 2.6 6.4 .6 6.3 6.3 
138 Lard 7.8 5.4 5.6 8.6 7.0 6.9 6.4 
109 Coif .. 7.1 6.1 6.2 12.7 8.4 8.1 6.7 
140 Meal: corn, yellow table 7.7 5.1 5.9 ILl 10.2 7.8 6.8 
139 Meal: com, fine white 7.5 5.2 5.7 13.5 11.3 8.3 6.9 
74 Pork: cured, salt mess 8.0 6.1 6.9 9.0 6.2 7.3 6.9 

158 Cottonseed oil 6.2 6.8 8.8 10.8 6.2 7.9 7.1 
149 Sugar: raw 8.5 5.1 6.8 12.4 9.2 8.3 7.1 
117 Flour: rye 8.4 4.3 5.8 12.2 14.1 8.4 7.3 
76 Pork: cured, short clear sides 8.3 6.2 7.3 8.2 10.1 7.8 7.7 
75 Pork: cured, rough sides 8.5 6.4 7.5 8.2 10.1 7.9 7.8 

129 Currants 13.4 ILl 4.5 11.8 3.5 9.5 8.8 
115 Mackerel 8.8 10.1 8.2 9.2 7.6 8.9 8.8 
130 Prunes 11.6 5.7 10.4 8.3 7.9 8.9 9.0 
99 Ch .... 11.2 10.6 7.4 7.9 7.5 9.1 9.4 
90 Butter: creamery firsts, N. Y. 10.8 9.7 9.1 8.6 8.8 9.5 9.7 
71 Mutton 9.2 10.1 10.4 11.9 8.6 10.2 9.7 
89 Butter: creamery extra, N. Y. 13.6 10.9 9.6 8.9 9.5 10.6 ILl 
95 Butter: creamery extra, St. Louis 13.7 11.0 9.6 9.0 9.7 10.7 11.2 

128 Apples . 16.7 10.3 9.8 11.4 6.4 11.4 11.4 
C/otM and cWthing 

213 Underwear: shirts and drawers .0 .0 .0 2.3 .5 .6 .1 
214 Underwear: union suits' .0 .0 .0 9.4 1.6 2.1 .2 
174 Men's shoes: vici kid .0 .6 1.0 5.3 .5 1.6 .5 
223 Linen shoe thread .7 .3 .0 3.5 2.0 1.2 .6 
166 Men's shoes: black calf .0 .6 1.1 4.9 .9 1.6 .6 
199 Cotton thread .3 .0 1.6 6.4 2.3 2.1 .9 
218 Poplar cloth .6 1.6 .6 5.1 1.2 1.9 1.0 
177 Women's shoes .6 1.3 1.6 7.0 .3 2.4 1.0 
210 Suiting: Middlesex .5 1.1 1.1 5.2 3.0 2.1 1.2 
219 Sicilian cloth .2 1.5 2.6 5.7 1.6 2.4 1.4 
184 Flannel: unbleached .0 3.1 1.9 10.2 2.2 3.6 1.8 
173 Men's shoes: chocolate elk 1.4 1.8 3.1 3.8 .7 2.3 1.9 
216 French serge 2.2 2.0 2.1 6.0 1.2 2.9 2.0 
183 Flannel: colored .0 3.6 2.4 8.9 2.3 3.' 2.0 
206 Flannels: white 2.9 2.1 1.0 3.5 2.5 2.4 2.1 
193 Muslin: Wamsutta 1.3 3.0 3.5 7.4 1.2 3.5 2.4 
215 Broadcloth· 3.3 3.0 1.1 5.8 2.8 3.2 2.5 
217 Storm ::"It: . 2.9 3.0 2.1 8.6 2.1 3.9 2.6 
192 Muslin: ugh ruder 1.5 I) 3.8 11.6 5.3 4.7 2.7 
186 Ginghams: Lancaster 3.2 2. . 3.9 5.7 2.1 U 2.9 
185 =s: Amoskeag 2.1 2.7 4.4 7.5 ~:: 4. 3.0 
181 .. : Pepperell 3.4 3.6 1.1 9.1 S. 4.4 3.1 
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TABLE IV (Cont.) 

(I) (2) (3) (~~ (5) (6) (7) (8 (9) 
Ref. Commodity 1~~ 189 1~~ 19!~ 1922- 1890- 1890-
No. 1897 1905 1913 1921 1925 1925 1925 

iDclu- 8X-
aive elud-

ing 
1914-
1921 ----

196 
C/olka and clothing (coni.) 

2.7 Sheetings: 4-4 Indian Head 2.6 2.8 9.1 5.9 4.5 3.1 
179 Calico 2.5 2.8 4.9 11.4 2.4 5.1 3.2 
180 Denims 1.8 4.0 3.4 7.0 4.4 4.1 3.3 
221 Worsted yams: 2-40'. 4.6 3.4 1.6 9.1 3.8 4.6 3.3 
182 DriIIingo: M .... D 3.6 3.2 2.7 11.9 4.7 5.3 3.4 
197 Shootings: 4-4 Pepperell R 3.3 4.2 3.1 11.0 4.4 5.3 3.6 
191 Muslin: Lonsdale 3.4 4.5 4.5 9.7 2.9 5.2 4.0 
198 Sheetings: 4-4 Ware ShoaJsl 4.3 3.0 4.1 13.5 4.8 6.1 4.0 
190 Muslin: Fruit of the Loom 3.5 4.3 5.0 9.1 2.7 5.2 4.0 
220 Worsted yarns: 2-32's 4.4 3.8 3.8 8.0 5.0 5.0 4.1 
228 Silk: raw, Japanese, extra.-extra 5.1 4.4 3.8 12.3 6.5 6.4 4.7 
203 Cotton yarns: carded, coneo 22/1' 3.8 5.6 4.4 12.7 5.3 6.7 4.8 
226 Silk: raw, Japanese, Kansai, No.1 5.5 4.8 4.4 14.1 7.3 7.2 5.2 
202 Cotton yams: carded, eon .. 10/1' 4.3 6.1 5.1 13.7 5.9 7.4 5.4 
195 Print elotho 5.1 6.5 5.6 14.4 5.2 7.6 5.7 

244 Match .. 
F~ and lighting 

.4 .9 .0 1.2 1.9 .8 .7 
232 Authracite coal: broken 1.1 1.9 .3 3.7 1.7 1.8 1.2 
249 Petroleum: refined ISO· fire test' 2.7 3.3 2.0 4.1 3.2 3.0 2.7 
234 Authraeite coal: egg 4.1 4.0 3.0 3.9 1.7 3.5 3.4 
235 Authracite ooal: .tove 4.9 4.1 2.9 3.9 1.8 3.7 3.6 
233 Authracite coal: chestnut 4.9 4.1 3.0 3.7 1.8 3.7 3.7 
248 Petroleum: refined for ~rt 3.7 5.9 1.8 5.3 3.1 4.0 3.7 
236 Bituminous coal: Kanaw 5.7 5.4 2.1 9.4 9.2 6.0 5.0 
238 Bituminous coal: Pocahontas 2.3 9.9 2.1 9.1 10.1 6.4 5.6 
247 Petroleum: crude 9.0 9.4 2.9 8.1 10.5 7.7 7.6 
237 Bituminous coal: New River 5.4 13.7 2.7 11.4 12.2 8.7 8.0 
239 Coke 7.7 15.3 13.3 16.8 24.4 14.5 13.9 

287 
M eIola and molal produdo 

Trowels .0 .0 .0 4.2 .1 1.0 .0 
272 Saws: Cl'OmICut .0 .0 .0 3.5 .9 .9 .1 
273 Saws: hand .0 .0 .0 4.3 .9 1.1 .1 
271 Plan .. .3 .5 1.4 3.6 .0 1.3 .6 
255 Hammers .2 1.0 .0 3.0 3.2 1.3 .8 
274 Shovels .3 1.0 .4 4.0 2.9 1.6 .9 
250 Augers 1.4 1.7 1.1 5.2 .0 2.1 1.2 
254 Files 1.1 1.7 .4 4.3 2.0 1.9 1.2 
252 ChiseJo .7 2.3 2.5 3.7 .0 2.1 1.6 
251 Butts 2.6 1.5 .9 3.7 2.9 2.3 1.9 
280 Steel raiJo . 3.4 3.9 .0 3.1 .6 2.4 2.2 
288 Vises 2.0 3.2 1.4 5.6 3.2 3.1 2.4 
258 Locks 1.4 3.2 1.8 6.0 4.0 3.2 2.4 
253 Doorkuobo 2.1 3.2 1.5 6.6 4.6 3.5 2.6 
299 Silver 3.7 3.0 2.7 7.4 2.S 4.0 3.0 
298 Quicksilver 3.3 2.2 3.2 17.5 7.0 6.6 3.5 
301 Zinc: sheet 3.4 3.8 3.4 9.6 4.1 4.9 3.6 
294 Copper: obeet 5.3 2.2 5.2 7.1 3.6 4.8 4.1 
291 Woodoerews 5.8 4.1 1.5 8.1 7.8 5.2 4.4 



492 APPENDIX 

TABLE IV (Cont.) 

(1) (2) (3) (4) (5) (6) (7) 'tk) (9) 
Ref. Commodity 1890- 1898 1906- 1914- 1922 182~ 189 
No. 1897 1905 1913 1921 1925 1925 1925 

0-

molu - ex-
Bive clud-

ing 
191 4-
1921 

--I-
M <ta/J and metal yrodud8 (coni.) 

295 f:w,:.wire 4.6 4.1 5.4 7.7 3.7 5.2 4.5 
297 : f.lpe 3.8 4.1 5.3 7.9 6.5 5.4 4.7 
289 Wire: ence 5.2 6.0 3.5 4.9 '3:5 4.8 4.7 
266 Bar iron: from store, Phila. 4.1 6.6 4.0 9.6 4.8 5.9 4.9 
293 ~r.:.ingot 5.3 3.7 6.1 8.3 4.4 5.7 4.9 
296 : Pig 5.2 3.2 4.7 9.1 8.7 5.9 5.0 
300 Tin: pig 3.3 6.0 5.5 11.1 5.8 6.4 5.1 
269 Nails: wire 7.7 6.6 3.0 4.6 3.2 5.2 5.4 
267 Bar iron: from mill. Pittsburgh 4.1 8.3 5.8 12.2 4.3 7.2 5.8 
302 Zinc: slab 4.5 6.4 6.0 12.2 8.1 7.3 6.0 
259 Pig iron: basic 3.1 8.6 6.5 9.3 9.4 7.1 6.5 
276 Steel billets 6.6 9.8 5.9 9.6 5.4 7.7 7.2 
261 Pig iron: foundry No.2. Northern 4.9 10.2 6.7 8.5 9.0 7.7 7.5 
260 Pig iron: Bessemer 6.7 10.8 5.5 8.2 8.5 7.9 7.8 
263 Pig iron: foundry No.2. Southern 6.2 11.1 6.8 7.6 8.3 8.0 8.1 

Building materiah 
308 Maple: N. Y. .0 2.0 2.1 5.3 2.5 2.4 1.5 
355' Zinc: oxide of 2.2 1.3 .9 4.9 3.7 2.4 1.8 
319 Po~lar: N. Y. .7 3.1 1.6 5.3 1.6 2.6 1.8 
312 Oa : white quartered. N. Y. 1.3 4.2 .6 6.6 .7 2.9 1.8 
323 Shiuglea: cypress .2 1.8 3.5 4.5 2.5 ~.S e.o 
310 Oak: white em. N. Y. .6 2.7 2.9 6.0 1.9 2.9 ~.O 
313 Pine: white ards 1.4 3.2 1.3 3.7 3.1 2.5 2.1 
354 Lead: carbonate of 1.9 2.7 1.8 4.6 2.7 2.7 2.2 
317 Pine: yellow Biding 2.0 3.7 2.2 8.9 4.4 4.2 2.8 
321 Spruce 3.1 4.2 2.8 4.7 3.6 3.7 3.4 
349 Putty 1.3 10.0 .2 3.8 1.3 3.5 3.4 
324 Shinglea: red cedar 1.0 1.7 6.4 10.7 7.8 5.3 3.7 
338 Lime 6.3 4.2 1.8 7.1 1.5 4.5 3.7 
335 Doo ... 3.3 7.4 3.7 6.4 6.3 5.3 5.0 
345 Glass: window, B 6.8 7.7 5.4 5.9 3.3 6.1 6.2 
344 Glass: window, A 6.6 7.7 5.1 5.4 5.1 6.1 6.3 
348 Linaeed oil 7.9 8.3 5.5 9.8 5.9 7.7 7.1 
327 Brick 6.5 6.3 9.5 8.9 8.2 7.9 7.5 
350 Rosin 6.7 5.9 8.8 15.0 11.7 9.4 7.8 
352 T .... 9.9 7.7 8.2 10.1 5.2 8.6 8.2 
353 Turpentine: apirits of 5.1 7.8 11.7 14.6 12.9 10.1 8.9 

Alum 
CIuJmiu.Jls and drug. 

.7 .9 363 2.4 .5 .0 10.1 3.0 
393 Alcohol: grain 2.2 1.2 .8 4.5 .3 2.0 1.3 
360 Acid: sulphuric 5.2 3.0 .5 12.1 2.8 4.9 2.9 
357 Acid: muriatic 5.9 3.2 .2 10.4 2.7 4.7 3.0 
381 Sull,hur 6.3 2.8 .8 7.8 1.7 4.1 3.1 
377 So .: bicarbonate of 6.1 3.8 1.1 7.2 2.7 4.3 3.5 
396 G:Jterine 2.8 2.7 6.1 13.1 6.2 6.2 4.2 
382 T ow 5.1 5.3 4.4 10.9 7.0 6.5 5.2 
362 Alcohol: wood 6.5 4.8 1.6 10.4 12.8 6.6 5.S 
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TABLE IV (Cone.) 

, 
(1) (2) 

Ref. Commodity 
No. 

400 
C~ "lid drugs (CMIl.) 

Quinine 
397 Opium . 

H ouae-JU1'fI'i3hing& 
428 Pia"" 
429 Teacups and saucers 
419 Carpets: Wilton 
418 ~ts: Brussels 
426 Pitc ers 
414 Kitchen tables 
406 Bedroom sets 
425 ~'" 405 m chairs 
427 Tumblers 
412 Kitchen chai:rs 
424 Sheeting: 104 Wamsutta 
417 Carpets: Axminster 
430 Tickings: Amoskeag 
423 Sheeting: 1Q.4 Pepperell 

Mi8ce1laneoua 
457 Tobacco: smoking 
456 Tobacco: pili!! 
444 Paper: wra~p~ Manila 
440 Leather: 80 e 08 
441 Leather: sole oak, scoured backs 
438 Leather: ham..,. oak 
416 Leather: calf 
443 Paper: newsprint 
433 Cottonseed meal 
455 St<lSCb: laundry 
450 Rope 
448 Jute 
451 Rubber 

lPrices for 191811liMiDc (no Quotations\. 

'Prices (or 1925 DlfaIIDa. 
IPric!t for 1919 miaainr: (no quotatIons), 

tPricea for 1901 miEiD. (no ealea duriDa: year), 

(3) 
1890-
1897 

7.3 
8.1 

1.1 
1.2 
.t 
.9 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

1.6 
1.7 
2.2 
4.6 

.0 
1.8 
1.2 
4.5 
3.2 
4.1 
5.3 
2.7 
3.9 
4.9 
5.0 
8.1 
5.3 

1Pric:a for 1890. 1391. 1892 IIllesiq ltecmd, destro-Yl'd). 

'Pric::ee for 192t. 1925 1IlIaelna. 

(4) 
1898-
1905 

7.8 
4.6 

.4 

.3 

.4 

.3 

.0 

.6 

.6 

.0 
1.7 

.3 
1.8 
1.5 
2.5 
3.9 
4.2 

1.2 
2.0 
4.4 
2.2 
2.8 
3.3 
1.7 
4.6 
2.7 
4.0 
9.1 
5.0 
3.9 
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(5) (6) (7) (8) (9) 

l~ 19!~ 1922- 1890- 1890 
1921 1925 1925 1925 

inclu~ ex-
sive elud-

ing 
1914-
1921 

4.8 8.7 2.2 6.6 6.0 
11.2 15.7 7.0 9.6 7.8 

.1 5.8 .0 1.7 .5 

.2 5.9 .0 1.7 .5 
1.1 6.3 1.8 2.0 .8 
1.0 6.4 1.8 2.1 .9 
3.0 1.2 .9 1.7 1.0 
1.2 5.5 3.1 2.0 1.0 
1.4 7.9 3.3 2.6 1.0 
1.9 4.2 3.9 1.8 1.1 
1.2 5.6 2.1 2.1 1.1 
2.6 4.9 2.6 2.0 1.2 
1.8 5.9 1.8 2.3 1.3 
3.4 6.6 .6 3.0 1.9 
1.2 6.1 3.2 2.9 2.0 
3.7 9.1 3.7 4.6 3.4 
4.2 8.1 4.1 5.2 4.3 

.2 2.1 .7 .8 .5 

.2 2.8 .0 1.5 1.2 
1.2 8.3 5.3 3.9 2.7 
1.8 5.6 1.9 3.4 2.7 
1.8 4.7 3.9 3.2 2.8 
1.7 5.2 2.5 3.5 3.0 
2.2 11.4 2.7 4.9 3.0 
4.5 5.8 1.4 4.0 3.6 
3.4 8.4 5.6 1.7 3.7 
4.4 6.5 1.2 4.5 4.0 
5.1 5.6 5.3 6.1 6.3 
8.8 10.2 14.0 8.7 8.2 

10.9 10.1 17.7 8.7 8.3 
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(1) 
Ref. 
No. 

I 
2 
4 
5 
6 

22 
25 
31 
31 
37 
4i 
49 
51 
53 

117 
119 

120 

128 
158 

APPENDIX 

TABLE V 

MEASUBI'.S 01' MONTHLY V,nUBUITY or CoIIII(ODrrr PBICBS, AT WBOLESALZ 
189G-1925 

(2) 

Commodity 

Barley 
Co .... 
Oats 
Rye 
Wheat 
Beans 
Cotton 

~~ 
Hay 
Hops 
Onions 
Potstoes 
ru .. 
Flour: rye 
Flour: wheat, winter 

straights 
Flour: wheat, standard 

patents 
Apples 
Cottonseed oil 

Crop Year Me&SlIlOS , 
Averages, by Periods . 

(3) (4) (5) (6) 
1890- 1898- 1905- 1913-
91 to 99 to 06 to 14 to 
1897- 1904- 1912- 192(}-
98 05 13 21 

--------
5.9 4.5 8.3 10.5 
9.0 7.4 9.3 10.8 
6.9 6.3 7.7 10.1 
8.1 5.3 5.5 10.7 
6.8 4.2 5.5 10.3 
7.3 6.7 5.4 9.1 
6.5 10.1 5.7 11.3 

22.6 e2.2 23.1 21.9 
6.5 8.8 6.4 10.7 
5.8 5.2 8.0 10.9 

14.3 11.6 17.0 26.1 
22.1 24.5 23.9 29.0 
9.0 15.5 13.6 20.0 
4.1 3.3 3.1 9.2 
8.9 5.1 4.3 11.2 

6.0 4.3 6.3 10.1 

4.5 3.4 4.8 9.9 
15.8 9.1 13.6 15.4 
8.4 7.7 10.1 10.8 

(7) (8) (9) 
1921- 189(}- 1890-
22 to 91 to 91 to 
1924- 1924- 1924-
25 25, in-

clusive 
25, ex-

eluding 
1913-li 

to 
192(}-21 

5.3 7.1 6.2 
10.7 9.3 8.9 
6.1 7.6 6.9 
9.4 7.7 6.8 
5.4 6.6 5.5 

10.9 7.6 7.1 
7.3 8.2 7.3 

24.9 22.7 23.0 
8.3 8.1 7.3 
4.4 7.2 6.1 

12.5 16.8 14.1 
30.0 25.5 24.4 
13.5 14.4 12.7 
6.2 5.1 3.9 
8.3 7.5 6.5 

5.1 6.6 5.5 

5.2 5.7 1.4 
12.5 13.5 12.9 
8.0 9.1 8.6 
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TABLE VI 

MBA817BBS OF MONTIILT VAlUABILITY OF TIlJD PmCIIB 0 .. FADM PaoDl1C"1'S AND 
FOODS, AT WBOLESALIII 

A_ for t, Period 1890-1925 (excluding 1914-1921)1 

(Commodities arranged within each group in order of magnitude of the measures of price 
variability) 

(1) (2) (3) 
Ref. Commodity Measure of 
No. price 

variability 

53 Rice 
Farm prod.cl8 

3 .. 9 ( 3.7) 
56 Wool: fine clothing 4.4 
59 Wool: medium 4.9 
14 Cattle: good to choice 5.0 
6 Wheat 5.5 ( 6.8) 

13 Cattle: choice to prime 5.6 
37 Hay 6.1 7.0) 

1 Barley 6.1 9.0) 
5 Rye 6.8 8.7) 
4 Data 6.9 14.0l 

22 Beaus 7.1 7.2 
25 Cotton 7.3 8.1) 
14 Flaxseed 7.3 7.7) 
15 Hogs: heavy 7.8 
16 Ho!.:: light 7.9 
42 Hi ... 8.7 

2 Com 8.9 (10.3) 
19 Sheep: wethera 11.5 
17 Sheep: ewea 12.5 
47 Milk 12.6 
51 Potatoes 12.7 

r.4) 44 Hopa 14.1 19.8l 
31 ~ 23.0 23.1 
49 Omana 24.4 28.4) 

Foods 
104 Bread: Cincinnati .3 
106 Bread: N. Y. .8 
111 Crackera: oyster 1.2 
148 Starch: com 1.5 
112 Crackera: aoda 1.6 
161 Vinegar 3.0 
141 Molasslll 3.1 
116 Sahnon 3.2 
152 Tea 3.2 
113 Cod 4.4 
120 Flour: wheat, staDdardlPatenta 4.4 ( 6.2) 
64 Beef: freeh 5.0 

119 Flour: whea.1. winter straighta 5.5 ( 6.2) 
150 Sugar:: ted 5.6 
68 Beef: t 5.7 

145 ~per 5.7 
146 5.9 
131 RAisins 6.1 
69 Hama 6.2 
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TABLE VI (Cont.) 

(1) (2) (3) 
Ref. Commodity Measure or 
No. price 

variability 

Herring' 
Foods (conl.) 

114 6.2 
138 Lard 6.4 
117 Flour: rye 6.4 ( 7.3) 
109 Coffee 6.7 
140 Meal: com, yellow table 6.8 
139 Meal: com, fine white 6.8 

74 Pork: cured, salt mess 6.9 
149 Sugar: raw 7.1 
76 Pork: cured, short clear sides 7.7 
75 Pork: cured, rough sides 7.8 

158 Cottonseed oil 8.6 ( 7.1) 
129 Currants 8.8 
115 Mackerel 8.8 
130 Prunes 9.0 
99 Cheese 9.4 
90 Butter: creamery firsts, N. Y. 9.7 
71 Mutton . 9.7 
89 Butter: creamery extra, N. Y. 11.1 
95 Butter: creamery extra. St. Louis 11.2 

128 I Apples 12.9 (11.4) 

lWhe~ but one measure is given for a single commodity it relates to variability within the c:a1endar 
year. Where two are given the first is based upon crop year prices. the second (in parenthesis) upon cal· 
endar year prices. The ranking is baged upon the crop year measures in such cases. 

This table lupp]ements Table IV. It seems proper to present farm products and foods in another r.:mk· 
Inl'. in which the disturbln, effeas of crop chanECS shall have been to some extent eliminated. 

2Prices for 1925 miasing. 
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TABLE VII 

MEASURES OF YEAR-TO-YBAR VARIABILITY OF CoMMODITY Pmcms, AT WBOLBSALlCI 

(Commodities &rra.nged within each group in order of magnitude of the meaaures in 
oolumn 3.) 

(1) I (2) (3) (4) 
Ref. Measure Measure 
No. Commodity of price of price. 

variability variability 
189G- 1890-
1913 1924 

47 Milk 
Farm produd& 

3.8 3.0 
31 Eggs 6.0 (6.2) 8.6 ( 8.3) 
14 Cattle: good to choice 7.9 9.8 
53 Rice 8.2 (8.1) 12.0 (11.9) 
56 Wool: fine clothing 8.8 14.3 
59 Wool: medium 8.9 15.3 
13 Cattle: choice to prime 9.1 10.5 
19 Sheep: wethers 10.7 12.9 
17 Sheep: ewes 10.8 14.6 
6 Wheat 12.8 (11.7) 16.8(13.9) 

42 Hides 12.9 15.2 
37 Hay 13.a(12.6) 14.1(12.3) 
IS Hogs: heaV)l 13.8 16.1 
22 Beans 13.9 (14.1) 18.2 (18.9) 
16 Hogs: light .13.9 16.0 
5 Rye 14.6 14.4l 20.2 18.1l 
2 Corn 14.8 15.4 17.6 17.6 

25 Cotton 16.2 14.2 20.4 18.2) 
I Barley 17.8 16.4j 20.6 16.3 

34 Flaxseed 19.1 16.4 18.5 17.9 
4 Oats 19.8 16.1 20.3 16.6 

44 Hops 32.9 24.3 40.6 31.2 
49 Onions 35.4 15.8) 50.6 (32.3 
51 Potatoes 53.6 34.5) 54.4 (39.4 

Food. 
104 Bread: Cincinnati 1.7 5.4 
106 Bread: N. Y. 2.9 5.S 
148 Starch: corn 3.8 5.4 
111 Crackers: oyster 4.5 8.3 
112 Crackers: soda 4.7 8.2 

71 Mutton: dressed 5.6 10.4 
152 Tea 6.2 7.6 
95 Butter~ creamery extra, St. Louis 6.5 8.8 

161 Vinegar 6.7 12.4 
116 Salmon 6.8 8.8 
89 Butter: creamery ext.ra, N. Y. 7.4 9.3 

150 Sugar: granulated 7.9 11.8 
64 Beef: f .... h 8.0 8.8 

113 Cod 8.2 8.0 
99 Cheese 8.3 10.8 

149 Sugar: raw 9.4 14.2 
90 Butter: creamery firsts, N. Y. 9.4 10.9 

lWhere but one measure is given for a slngle commodity, it ~te!I to calendar year variability. Where 
two are given. the fint is based upon crop year prices. the lIeCOnd (In parenthesill) upon ea!endat year 
prien. The 1'Ilnkins is baaed upon the crop year meaalln!8 in such ca&e& 
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TABLE VII (Cont.) 

(I) (2) (3) (4) 
&f. Measure Measure 
No. Commodity of price of price 

variability variability 
189()- 189()-
1913 1924 

Herring 
Foods (oon/.) 

114 10.3 11.4 
117 Flour: rye 10.3 (12.4) 17.2 (16.4) 
69 Hams 10.4 11.7 

146 Salt 10.4 11.0 
141 Mol ..... 10.5 12.7 
120 Flour: wh .. ~ standard patents 11.2 (9.2) 15.5 (12.3) 
139 Meal: com, e white 12.1 17.1 
119 Flour: wh .. t, winter straights 12.7(13.1) 16.7(15.0) 
140 M .. I: corn, yellow table 13.0 16.9 
145 Pepper 13.4 14.8 
130 Prunes 13.7 19.7 
68 Beef: ao.it 14.2 14.8 

138 Lard 15.4 17.3 
76 Pork: cured, short clear sides 15.4 16.9 
75 Pork: cured, rough sides 15.8 16.9 

115 Mackerel 15.9 17.0 
131 Raisins 15.9 19.9 

74 Pork: cured, salt mess 16.1 17.2 
158 Cottonseed oil 16.1 (17.7) 19.2 (20.4) 
109 Coffee 17.3 20.5 
129 Currants 20.0 20.3 
128 Apples 22.4 (22.2) 22.5(26.5) 

Linen shoe thread 
ClothB and clothing 

6.1 223 1.1 
166 Men's shoes: black calf 1.6 6.3 
213 Underwear: shirts and drawers 2.2 5.3 
214 Underwear: union suits 2.6 10.7 
199 Cotton thread 2.6 8.7 
218 Poplar cloth 2.6 8.1 
174 Men's shoes: vici kid 2.8 6.8 
219 Sieilian cloth 2.8 8.2 
177 Women's shoes 3.9 8.1 
210 Suitings: Middlesex 4.7 9.1 
173 Men's shoes: chocolate elk 4.7 6.7 
206 F1annels: white 5.0 7.6 
215 Broadcloth 5.2 9.0 
193 Muslin: WlllIlBUtta 5.2 11.4 
187 Men's hosiery 5.4 9.5 
189 Women's hosiery 5.5 9.4 
192 Muslin: Rough Rider 5.7 11.7 
197 Sheetings: 4-4 Pepperell R 5.9 12.0 
191 Muslin: Lonsdale 6.0 12.0 
217 Storm serge 6.1 10.8 
186 Ginghams: Lancaster 6.2 11.6 
196 Sheetings: 4-4 Indian Head 6.4 13.2 
181 Drillings: Pepperell 6.6 13.0 
179 Calico 6.7 12.1 
198 Sheetings: 4-4 Ware Shoals 7.0 14.6 
190 Muslin: Fruit of the Loom 7.0 13.0 
180 Denims 7.1 13.1 
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TABLE VII (Cant.) 

(1) (2) (3) (i) 
Ref. Measure Measure 
No. Commodity of price of price 

variability variability 
189()- 189()-
1913 1924 

C/oi'" and dolhing (co .... ). 
7.1 221 Worsted yarns: 2-40'8 11.8 

182 Dri::,r: Msss. D. 7.2 13.8 
184 Flann : unbleaebed 7.2 15.4 
185 Ginghams: Amoskeag 7.4 11.8 
216 French serge 7.8 11.6 
183 Flannel: colored 8.5 17.1 
220 Worsted yarns: 2-32'8 8.6 13.8 
203 Cotton yarns: carded, cones 22/1 8.7 14.9 
202 Cotton yarns: card1 cones 1011 9.9 16.2 
226 Silk: raw, Japanese ansai No.1 10..1 13.3 
228 Silk: rawu,;apanese extr&-extra 11.5 14.6 
195 Print elo 11.7 17.9 

224 Match .. 
Fuel and lighting 

2.2 4.0 
232 Anthracite coal: broken 3.0 5.1 
235 Anthracite coal: stove 4.9 5.8 
234 Anthracite coal: :;r. 5.3 5.7 
233 Anthracite cual: C e8tnut 5.4 5.5 
236 BitUlllinous coal: Kanawha 7.2 12.3 
238 Bituminous coal: Pocahontas 7.4 10.5 
249 Petroleum: refined 150· fire test 10.0 10.5 
248 Petroleum: refined for e~rt 10.2 12.6 
237 Bituminous coal: New River 10.5 13.7 
247 Petroleum: crude 19.4 20.8 
239 Coke 21.2 36.3 

287 Trowels 
. M <Ia/$ and metal product. 

.2 4.0 
272 Saws: crosscut 1.0 5.2 
273 Saws: hand 1.0 4.6 
255 Hammers l.5 6.6 
274 Shovels 2,8 5.9 
254 Fil ... 3.1 6.0 
271 Planes 3.5 8.0 
251 Butto 5.9 11.9 
298 Quickoilver 6.1 13.4 
299 Silver 6.6 9.4 
297 Lead: pipe 7.0 12.5 
288 Vises 7.1 10.6 
296 Lead:~ 7.3 14.1 
280 Steel . 7.8 9.7 
252 Chisels 9.0 10.2 
250 Augers 9.1 12.8 
301 Zinc: sheet 9.2 14.7 
289 Wire: fence 9.7 11.4 
258 Looks 10.0 13.1 
253 Door knobs 10.3 12.0 
266 Bar iron: from store, Phila. 10.8 16.0 
294 Copper: sheet 11.7 13.3 
302 Zinc: slah 11.9 17.8 
295 Copper: wire 12.0 14.8 
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TABLE vn (Cont.) 

(I) (2) (3) (4) 
Ref. Measure Measure 
No. Commodity of price 

variability 
of price 

variability 
1890- 1890-
1913 1924 

300 
MeIoJs and md4l FOilucls (cont.) 

Tin: pig 12.9 16.2 
267 Bar iron: from mill, PitlBburgh 13.3 19.3 
293 Copper: ingot 13.3 15.2 
259 Pig l1'On: basic 13.5 19.3 
269 Nails: wire 13.8 15.3 
260 Pig iron: Bessemer 15.5 19.8 
276 Steel bilielB 15.6 21.3 
261 Pig iron: foundry No.2 Northern 16.2 20.3 
263 Pig iron: foundry No.2 Southern 16.8 20.7 
291 Wood screws 17.8 20.3 

308 Maple, N.Y. 
Building malerials 

3.0 9.9 
355 Zinc: oxide of 4.1 6.5 
312 Oak: white, q~'l' Y. 4.3 9.9 
310 Oak: white, plain, N. • 4.6 9.9 
354 Lead: carbonate of 5.1 7.5 
338 Lime 5.4 8.4 
319 Poplar: N. Y. 5.8 10.3 
317 Pine: yellow siding 5.8 11.9 
313 Pine: white boardS 6.5 9.6 
324 Shingles: red cedar 6.6 11.6 
323 Shingles: cypress 7.0 9.9 
349 Putty 7.3 8.3 
321 Spruce 7.3 9.6 
335 Doors 10.0 13.6 
327 Brick 10.3 13.9 
352 Tar 10.6 13.6 
343 GI ... : plate, 5-10 sq. ft. 12.5 14.9 
345 Glass: window, B 13.0 14.8 
353 Turpentine: spirilB of 13.5 19.6 
344 Glass: window, A 13.6 14.6 
342 GI ... : plate, 3-5 sq. ft. 13.8 17.5 
350 Rosin 15.1 18.3 
348 Linseed oil 16.9 19.0 

363 Alum 
Chomical8 and drug. 

2.1 6.9 
393 Alcohol: grain 2.3 5.2 
360 Acid: sulphuric 7.0 10.8 
381 Sulphur 7.5 10.3 
357 Acid: muratic 9.0 14.0 
377 Soda: bicarbonate of 9.9 12.0 
362 Alcohol: wood 11.2 19.8 
382 Tallow 11.5 14.5 
396 Glycerine 11.6 16.1 
400 Quinine 13.1 16.6 
397 Opium 16.4 21.7 

HiJ ..... !umiaAing. 
7.3 429 Teacups and saucers 2.3 

420 Carvers 2.4 6.6 
428 Plata! 2.5 7.0 
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TABLE VII (Conc.) 

(1) 
Ref. 

(2) (3) (4) 
Measure Measure 

No. Commodity of price of price 
variability variability 

1890- 1890-
1913 1924 

-
Carpets: Wilton 

House-Jumishings (colli.) 
6.7 419 2.8 

431 Tubs 3.1 11.2 
418 Carpets: Brussels 3.1 7.8 
414 Kitchen: tabl", 3.4 9.2 
425 Nappiea 3.5 8.0 
417 Carpets: Axminster 4.9 8.4 
415 Blankets: cotton 5.2 11.9 
426 Pitchers 5.2 8.6 
416 Blankets: woolen 5.3 9.1 
421 Knives and forks 5.9 8.6 
412 Kitchen: chairs 6.0 10.9 
424 Sheeting: 10-4 Wamsutta 6.0 10.6 
406 Bedroom: sets 6.3 11.2 
422 Pails 6.3 11.9 
427 Tumblers 6.7 11.4 
430 Tickings: Amoskeag 6.9 14.9 
423 Sheeting: 10-4 Pepperell 7.1 11.2 
405 Bedroom: c!>aira 7.4 10.4 

MiBcellan60'U8 
457 Tobacco: _olring 1.7 4.0 
456 Tobacco: plUl! 3.0 6.2 
444 Paper: wraf.pm~ Manila 3.3 8.3 
441 Leather: 80 eo, BCoured backs 5.0 7.8 
416 Leather: cill 5.8 10.6 
438 Leather: harness oak 5.9 7.6 
440 Leather: aole oak 5.9 7.9 
433 Cottonseed mea.! 7.1 9.7 
443 Paper: newsprint 8.3 10.9 
455 Starch: laundry 8.7 10.8 
448 Jute 15.3 17.5 
450 Rohe 15.1 16.4 
451 Ru her 15.9 16.6 
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TABLE VIII 

M~~orPmaV~~ 

Indexes of Frequency of Change in Monthly Commodity Pri .... at Wholesale. 
• 189G-1925. by Periods . 

(Commodities arranged within each group in order of magnitude of tho measures in 
column 9.) 

(I) (2) (3) (4) (5) (6) (7) (8) (9) 
Ref. 189G- 18~~ 1906- 19!~ 1922- 189G- 189 
No. Commodity 1897 1905 1913 1921 1925 1925 1925 

inclu- ex-
sive clud-

ing 
1914-
1921 

1-
53 Rice 

Form product. 
.31 .41 .36 .70 .79 .48 .42 

59 Wool: medium .56 .57 .41 .64 .73 .57 .54 
56 Wool: fine clothing .55 .56 .38 .62 .85 .57 . .i5 
44 Hilk .91 .68 .75 .78 .73 .78 .78 
47 M·k .77 .92 .87 .87 .62 .83 .82 
'9 Onions .91 .95 .85 .96 1.00 .93 .92 
42 Hid .. .89 1.00 .88 .92 .96 .93 .93 
22 Beaos .93 .92 .93 .97 1.00 .94 .93 
37 Hay .98 .96 1.00 1.00 1.00 .99 .98 
25 Cotton .98 .98 1.00 1.00 1.00 .. 99 .99 
34' Flaxseed 1.00 .98 .99 1.00 1.00 .99 .99 

1 Barley .98 1.00 1.00 .99 1.00 .99 .99 
5 Rye .98 1.00 1.~ 1.00 1.00 .99 .99 

13 Cattle: choice to prime .98 1.00 1. .9 1.00 .99 .9' 
14 Cattle: good to choice .99 .99 1.00 1.00 1.00 .99 .99 
51 Potatoes 1.00 .99 1.00 .99 1.00 .99 1.00 

2 Com 1.00 1.00 .99 .98 1.00 .99 1.00 
4 Oats 1.00 1.00 .99 1.00 1.00 1.00 1.00 

31 ~t 1.00 .99 1.00 1.00 1.00 1.00 1.00 
6 1.00 1.00 1.00 .91 1.00 .98 1.00 

15 Hogs: heavy 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
16 Hogs: light 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
17 Sheep: ewes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
19 Sheep: wethoro 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Foods 
104 Bread: Cincinnati .04 .03 .02 .14 .02 .OS .OJ 
106 Bread: N. Y. .02 .03 .02 .48 .10 .13 .03 
III Crackers: oyster .06 .08 .02 .21 .02 .08 .OS 
112 Crackers: 800a .08 .13 .02 .21 .02 .10 .07 
148 Starch: com .07 .14 .05 .22 .02 .11 .08 
161 Vinegar .OS .09 .13 .41 .21 .18 .11 
152 Tea .23 .26 .10 .26 .17 .21 .19 
116 Salmon .19 .28 .15 .68 .56 .35 .26 
141 Molasoes .33 .34 .11 .23 .27 .25 .26 
113 Cod .48 .31 .20 .41 .44 .36 .35 
114 Herring .60 .41 .26 .44 .07 .40 .39 
146 Salt .36 .52 .45 .24 .14 .3S .40 
131 Raisins .75 .60 .27 .43 .44 .51 .53 
115 Mackerel .73 .57 .55 .53 .44 .57 .58 
130 Prun .. .75 .61 .66 .79 .98 .73 .71 
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TABLE VIII (Cont) 

(1) (2) (3) (4) (5) (6) (7) (8) 
19b.-Ref. 1890- 1898- 1906- 1914- 1922- 1890-

No. Commodity 1891 1905 1913 1921 1925 1925, W25, 
inclu- ex· 
sive clud· 

ing 
1914-
1921 ----

Foods (cont.) 
ISO Sugar: granulated .16 .61 .61 .73 1.00 .73 .72 
129 ~~t .90 .84 .52 .62 .61 .72 .74 
68 .87 .81 .68 .54 .62 .11 .76 

149 Sugar: raw .69 .79 .74 .70 1.00 .16 .78 
139 Meal: oom, fine white .94 .18 .57 .84 .98 .80 .79 
140 Meal: corn, yellow table .97 .78 .60 .83 .94 .81 .81 
128 Apples .81 .19 .84 .84 .81 .84 .84 
145 Pepper .85 .87 .81 .97 .87 .88 .85 
117 Flour: rye .81 .88 .77 .89 .98 .81 .86 
158 CottoIll!eeCi oil .81 .96 .98 1.00 1.00 .94 .93 
109 Coffee .91 .88 .92 .95 .98 .93 .93 
64 Beef: fresh .96 .98 .93 .99 .98 .96 .96 
69 Hams .94 .98 .98 .98 .98 .97 .97 
15 Pork: cured, rough sides .99 .98 .98 1.00 .89 .98 .97 
99 Cheese .99 .95 .97 1.00 1.00 .98 .91 
71 Mutton .97 .97 1.00 1.00 .98 .98 .98 

119 FI~f:: whe~tJ winter straights .99 .97 .99 .95 .98 .97 .98 
74 Por : cured, salt mess .99 .99 .99 .97 .98 .98 .99 

138 Lard .99 .99 .98 1.00 1.00 .99 .99 
89 Butter: creamery extra, N. Y. .99 .99 1.00 1.00 .98 .99 .99 
95 Butter: creamery extra, St. Louis 1.00 .97 1.00 .99 1.00 .99 .99 
76 Pork: cured, short clear sides 1.00 1.00 .. 99 1.00 .98 .99 .99 
90 Butter: creamery firsts. N. Y. .98 1.00 1.00 1.00 1.00 .99 .99 

120 Flour: wheet, standard patents 1.00 .98 1.00 1.00 1.00 .99 .99 

CImhs and ciDthing 
213 Underwear: ahirts and drawers .02 .01 .01 .10 .06 .04 .02 
199 Cotton thread .02 .01 .03 .17 .04 .05 .02 
214 Underwear: union suita .03 .04 .01 .17 .04 .06 .03 
223 Linen shoe thread .02 .05 .00 .21 .06 .07 .03 
218 Poplar cloth .04 .08 .04 .21 .06 .09 .06 
174 Men'. shoes: vici kid .02 .07 .10 .36 .04 .13 .06 
166 Men'. shoea:b1ack calf .00 .04 .10 .36 .23 .14 .07 
219 Sicilian cloth .03 .07 .09 .30 .12 .12 .07 
210 Suitiug: Middlesex .04 .10 .08 .36 .19 .15 .09 
215 Broadcloth .03 .09 .12 .35 .19 .14 .10 
216 French serge .08 .10 .11 .32 .14 .15 .11 
206 Flannels: white .10 .14 .09 .18 .14 .13 .12 
177 Women's shoes .08 .11 .21 .48 .10 .21 .13 
217 Storm~ .11 .22 .08 .35 .09 .18 .13 
193 Muslin: amsutta .09 .14 .14 .41 .17 .19 .13 
186 Ginghams: Lancaster .15 .11 .21 .41 .11 .20 .15 
179 Calico .09 .08 .21 .40 .35 .21 .16 
185 Ginghams: Amoskeag .16 .20 .16 .27 .12 .19 .16 
184 Flannel: unbleached .05 .25 .19 .41 .32 .24 .18 
183 Flannel: colured .OS .28 .20 .44 .32 .25 .20 
173 Men'. shoes: chocolate elk .~9 .17 .36 .36 .19 .29 .26 
196 Sheetingo: 4-4 Indian Head .26 .28 .27 .45 .37 .32 .29 
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TABLE VIII (Cont.) 
• 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Ref. 1890- 1898- 1906- 1914- 1922- 1890- 1890-
No. Commodity 1897 1905 1913 1921 1925 1925 1925 

inclu- ex-
sive elud-

ing 
1914-

~. 1921 
--------- --

C/olAs and cIot"'ng (cont.) 
181 Drillings: Pepperell .34 .24 .18 .59 .67. .37 37 
190 MUB!in: Fruit of the Loom .26 .36 .33 .48 .33 .36 .32 
180 Denims .17 .34 .28 .48 .81 .37 .34 
197 Shootings: 4-4 Pepperell R .36 .30 .25 .64 .61 .40 .34 
191 Muslin: Lonedale .24 .47 .35 .52 .50 .41 .38 
220 Worsted yarns: 2_32'8 .37 .36 .31 .53 .67 .42 .39 
192 MUB!in: Rough Rider .15 .47 .34 .67 .87 .46 .40 
221 Worsted yarns: 2-40'8 .29 .49 .31 .74 .71 .49 .41 
198 Sheetings: 4-4 Ware Shoals .94 .61 .53 .80 .96 .75 .74 
202 Cotton yarns: carded, eones 10/1 .66 .72 .71 .91 .98 .78 .74 
203 Cotton yarns: carded, eones 22/1 .80 .68 .79 .88 .98 .81 .79 
228 Silk: raw, Japanese extra-extra I .69 .78 .85 .85 .98 .82 .81 
226 Silk: raw, Japanese Kansai No.1 I .78 .93 .85 .91 .98 .88 .87 
182 D~:M .... D I .97 .98 .67 .73 .94 .84 .88 
195 Print C otha I .93 .87 .81 .93 .94 .89 .88 

! 

Matches 
Ftul and lighting 

I 
244 .03 .01 .00 .05 .02 .02 .01 
237 Bituminous coal: New River .17 .31 .41 .33 .44 .32 .32 
249' Petroleum: refin1150· fire test .37 .22 .10 .29 .87 .31 .32 
238 Bituminous cosJ.: ocahontas .21 .28 .48 .26 .62 .34 .37 
236 Bituminous coal: Kanawha .71 .37 .25 .27 .37 .38 .41 
248 Petroleum: refined, for export .64 .68 .27 .56 .48 .53 .52 
247 Petroleum: crude .97 .41 .24 .46 .73 .54 .56 
239 Coke .38 .60 .92 .72 .98 .69 .68 
232 Anthracite coal: broken .96 .98 .58 .93 .72 .85 .82 
235 Anthracite coal: stove .96 .93 .88 .94 .88 .92 .92 
234 Anthracite coal: ~ .99 .90 .84 .93 1.00 .92 .92 
233 Anthracite eoal: c esmut .95 .93 .89 .95 .98 .93 .93 

M <Ials and "",tal producl8 
272 Saws: crosscut .00 .00 .01 .10 .02 .03 .01 
287 Trowels .00 .00 .01 .04 .02 .01 .01 
273 Saws: hand .01 .00 .01 .12 .02 .03 .01 
271 Planes .03 .04 .05 .13 .00 .06 .03 
255 Hammers .01 .05 .02 .09 .10 .05 .04 
250 ~~ .05 .08 .07 .20 .00 .09 .06 
252 .06 .09 .08 .14 .04 .08 .07 
274 Shovels .02 .05 .07 .20 .19 .10 .07 
253 Doorknobs .02 .07 .06 .16 .19 .09 .07 
258 Locks .03 .05 .07 .19 .19 .10 .07 
251 Butts .11 .05 .04 .14 .21 .10 .09 
288 Vises ,07 .11 .08 .19 .17 .12 .10 
254 Files .08 .10 .20 .18 .04 .13 .12 
280 Steel rails .23 .18 .00 .14 .04 .13 .12 
291 Woodecrews .11 .52 .08 .30 .35 .27 .26 
294 ~:.h .. t .35 .14 .29 .67 .87 .44 .35 
297 :J:pe .21 .38 .47 .72 .85 .49 .43 
301 Zinc: eet .24 .34 .48 .48 .85 .44 .43 
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TABLE VIII (Cont ) 

J!1. (2) (3) (4) (5) (6) (7) (8) (9) 
1890- 1898- 1906- 1914- 1922- 1890- 1890 

No. Commodity 1897 1905 1913 1911 1925 1925 1925 
inolu- ""-sive elud-

ing 
1914-

.'.~' 1921 
----------

MtIiIJJs a .. <1_ products (<onI.) 
, .37 269 Nails: wire . 75 .28 .52 .4~ .48 .46 

267 Bar iron: from mill, Pitts. .39 .43 .62 .59 .39 .50 .47 
266 Bar iron: from store, Phil&. .61 .50 .31 .59 .54 .51 .48 
289 Wire fenee .69 .52 .32 .54 .46 .51 .50 
298 Quicksilver .66 .50 .50 .72 .94 .63 .61 
295 Copper: wire .68 .67 .52 .72 .81 .66 .64 
263 Pig IrOn: foundry No.2 Southern .64 .81 .69 .70 .85 .13 .73 
259 Pig iron: basic .61 .84 .79 .68 .92 .75 .77 
296 Lead: p'ig .98 .58 .78 .86 .94 .82 .80 
276 Steel billets .99 .82 .68 .69 .69 .78 .81 
261 Pig iron: foundry No.2 Northern .75 .87 .83 .70 .92 .80 .83 
260 Pig iron: Bessemer .98 .92 .78 .63 .87 .83 .89 
293 Copper: ingot .90 .82 .94 .84 .94 .88 .89 
302 Zinc: slab .96 .93 .9~ .99 1.00 .96 .95 
300 Tin: pig .98 .99 .96 .95 1.00 .97 .98 
299 Silver 

'Building material8 
1.00 1.00 1.00 .97 .98 .99 .99 

349 Puttr. .04 .11 .02 .11 .04 .07 .06 
308 Mape: N. Y. .00 .16 .09 .23 .19 .13 .10 
355 Zinc: oxide of .14 .08 .05 .18 .23 .12 .11 
312 Oak: white quartred, N. Y. .09 .23 .12 .24 .14 .17 : 15 
313 Pine: white boa.rds .08 .14 .. 15 .29 .29 .18 .15 
323 Shingles: cypress .07 .08 .37 .32 .12 .20 .17 
310 Oak: white plain, N. Y. .06 .20 .31 .36 .27 .23 .20 
319 Poplar: N. Y. .07 .24 .25 .37 .27 .24 .20 
317 Pine: yellow si~ .11 .12 .10 .36 .83 .25 .22 
354 Lead: carbonate 0 .25 .22 .19 .36 .54 .29 .26 
321 ~ruce .25 .18 .14 .33 .83 .29 .28 
3iS G ... : window, B .29 .38 .25 .17 .17 .26 .29 
344 Glass: window, A .29 .39 .25 ,15 .17 '.26 .29 
335 Doors .35 .28 .27 .42 .35 .33 .30 
324 Shingles: red cedar .09 .09 .71 .81 .94 .48 .39 
338 Lime .48 ,37 .10 .39 .98 .41 .41 
352 Tar .80 .61 .41 .61 .11 .58 .57 
327 Brick .45 .60 .77 .70 .62 .63 .61 
348 Linseed oil .51 .64 .72 .96 1.00 .74 .68 
350 Rosin .84 .80 .97 .95 .98 .90 .89 
353 Turpentine: spirits of .94 .98 .98 1.00 1.00 .98 .97 

Claemiooh tmtl drug. 
357 Acid: muriatic .18 .05 .02 .37 .14 .15 .09 
363 Alum .29 .05 .00 .38 .10 .17 .11 
377 Soda: bicarbonate of .19 .12 .02 .39 .14 .18 .12 360 Acid: sulphuric .18 .12 .04 .27 .25 .16 .13 
362 Alcohol .17 .10 .09 .46 .39 .23 .16 
400 9,uinine .29 .59 .20 .21 .06 .30 .32 
393 Alcohol: grail> .54 .47 .28 .43 .21 .40 .40 
396 Glycerine .22 .29 .70 .84 .62 .53 .43 
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TABLE VIII (Cone.) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Ref. 189(}- 1998- 19?~ 1914- 1922- 189(}- 189(}-
No. Commodity 897 1905 1913 1921 1925 1925 1925 

inclu- ex-
sive elud-

ing 
1924-
1921 

--------
Ch<micals and drugs (Conl.) 

381 Sulphur .80 .14 .05 .17 .14 .41 .47 
397 OpJUm • .90 .88 .86 .65 .25 .76 .79 
382 Tallow .99 .97 .94 .93 .94 .95 .96 

House-!urniahing& 
425 Naphies .01 .01 .06 .17 .06 .06 .03 
414 Kitc en tabl .. .02 .02 .05 .22 .14 .08 .05 
428 Plates .03 .07 .05 .13 .04 .07 .05 
!'26 Pitchers .01 .03 .08 .17 .12 .08 .05 
429 Teacups and saucers .03 .07 .06 .13 .04 .07 .05 
405 Bedroom chairs .03 .07 .06 .22 .08 .09 .06 
412 Kitchen chairs .02 .09 .05 .25 .10 .10 .06 
418 Carpets: Brussels .05 .04 .07 .30 .14 .12 .07 
419 Carpets: Wilton .04 .05 .07 .28 .17 .12 .07 
427 Tumblers .05 .08 .07 .19 .14 .10 .08 
406 Bedroom sets .03 .05 .09 .31 .25 .14 .09 
424 Sheeting: 1(}-l Wamsutta .07 .06 .14 .34 .09 .15 .09 
417 Carpets: Axminster .09 .11 .06 .27 .17 .14 .10 
430. Tickings: Amoskeag .19 .30 .24 .43 .21 .28 .24 
.423 Sheeting: 1(}-l Pepperell .34 .26 .23 .50 .56 .35 .31 

Miscellanema 
457 Tobacco: smoking .00 .04 .03 .06 .02 .03 .02 
456 Tobacco: plug .18 .10 .02 .06 .02 .08 .09 
444 Paper: wrapping, Manila .14 .19 .07 .35 .39 .21 .17 
455 Starch: laundry .23 .22 .27 .31 .06 .23 .21 
436 Leather: calf .32 .14 .27 .54 .31 .32 .25 
438 Leather: harness oak .24 .28 .24 .47 .37 .31 .27 
440 Leather: sole oak .45 .24 .19 .48 .14 .32 .27 
443 Paper: newsprint .27 .45 .33 .42 .29 .36 .34 
441 Leather: sole oak, scoured backs .37 .56 .43 .44 .54 .46 .46 
450 Rope .46 .6~ .37 .41 .39 .46 .• 7 
448 Jute .48 .45 .80 .75 .79 .64 .61 
433 Cottonseed meal .69 .61 .76 .77 .83 .72 .71 
451 Rubber .93 .95 .95 .87 .98 .93 .95 
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TABLE IX 

A VERAG. ANNUAL RATES OJ' CaANGE IN PRICES AND PURCHASING POWER 01' CoM
MODITIES, AT WHOLESALE, 1896'~1913 

(Commodities arranged within each group in order of magnitude of measures of change) 

(1) (2) (3) (4) 
IW. Average Average 
No. Commodity annual ra.te annual rate 

of change of change 
in price, in pur-

1896-1913 chasing 
power, 1896-

1913 
Per cent Per cent 

-
53 Rice 

Farm Product. 
- ~lS -2.4 

49 Onions .01 -2.3 
59 Wool: medium .9 -1.4 
17 Sheer: ewes 1.2 -1.1 
56 Woo: fine clothing 1.6 - .8 
19 Sheep: wethers 1.6 - .7 
47 Milk 2.4 .03 
6 Wheat 2.6 .2 

13 Cattle: choice to prime 3.1 .8 
14 Cattle: good to choice 3.2 .8 
42 Hid.. . 3.4 1.0 
34 Flaxseed 3.6 1.2 
22 Beans 3.9 1.5 
25 Cotton 3.9 1.5 
31 Eggs 4.0 . 1.6 
5 Rye 4.1 1.7 

51 Potatoes 4.3 1.9 
37 Hay 4.3 1.9 
4 Oa .. 4.4 2.0 

16 Hogs: light 4.5 2.1 
IS Hogs: heavy 4.6 2.2 
2 Corn 4.9 2.5 

44 Hops 5.2 2.8 
1 Barley 5.7 3.3 

Focdo 
152 Tea -1.4 --3.7 
115 Mackerel -.4 -2.6 
112 Crackera: &ada - .2 -2.5 
ISO Sugar: granulated .1 -2.2 
149 Sugar: raw .2 -2.1 
145 Pel?per .4 -1.9 
131 Raisins .4 -1.9 
104 Bread: Cincinn&ti .6 -1.7 
141 Mo ....... 1.4 - .9 
119 Flour: wheat, winter straights 1.4 - .9 
148 Starch: corn 1.6 - .8 
120 Flour: wheat, standard patent.s 1.8 - .5 
146 Salt 1.9 - .4 
128 Utpleo 1.9 - .4 

71 utton: cIreseed 2.1 2' -. 
161 Vin 2.1 - .2 
106 B::f:'"N. Y. 2.1 - .2 

_. _.. . ;--. .. .. ,:. . 
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TABLE IX (Cont.) 

(1) (2) (3) (4) 
Ref. Average Average 
No. Commodity annual rate annual rate 

of cha:nge of change 
m :...nce, ~purchB8-

189 1913 lDg power, 
1896-1913 

Per cent Per cent 

Crackers: oyster 
FtJO<U (aml.) 

111 2.3 - .1 
129 Cnrrants 2.3 -.04 
116 Salmon 2.3 -.01 
130 Prun .. 2.5 .1 
64 Beef: fresh 2.6 .3 

109 Coffee 2.7 .3 
117 Flour: rye 2.8 .4 
114 Herring 3.0 .6 
95 Butter: creamery extra, St. Louis 3.1 .7 
89 Butter: creamery extr&, N. Y. 3.1 .8 
90 Butter: creamery firsts, N. Y. 3.4 1.0 
69 Hams: smoked 3.5 1.1 

139 Meal: com, fine white 3.5 1.1 
99 Cheese 3.5 1.2 

136 Glucose 3.6 1.2 
113 Cod 3.7 1.3 
140 Meal: com, yellow table 3.7 1.3 
68 Beef: salt 4.4 2.0 
75 Pork: cured, Rough sides 4.5 2.1 
76 Pork: cured, short clear sides 4.5 2.1 

138 Lard· 4.5 2.1 
158 Cottonseed oil 4.6 2.2 
74 Pork: cured, salt mess 5.1 2.6 

Cloths and clothing 
188 Women's hosiery: silk mercerized - .1 -2.4 
226 Silk: raw, Japanese Kansai, No. 1 - .05 -2.3 
223 Linen shoe thread .3 -2.0 
228 Silk: raw, J&~anese extra-extra .4 -1.9 
189 Women's hOSle~ single thread .8 -1.5 
192 Muslin: Rough 'der .8 -1.5 
214 Underwear: union suits 1.1 -1.2 
179 Calico 1.1 -1.2 
212 Trousering 1.4 - .9 
218 Poplar cloth 1.4 - .9 
166 Men's shoes: black calf 1.4 - .9 
199 Cotton thread 1.5 - .9 
187 Men's hosiery 1.5 - .8 
193 Muslin: Wamsutta 1.5 - .8 
213 Underwear: shirts and drawers 1.5 - .8 
186 Gi:m:ms: Lancaster 1.6 - .8 
219 Sic cloth 1.6 - .7 
220 Worsted yarns: 2-32'8 1.7 - .6 
177 Women's shoes 1.7 - .6 
198 Sheetings: 4-4 Ware Shoals 1.8 - .5 
203 Cotto~arns: oarded, cones 22/1 1.9 - .4 
221 Wors yarns: 2-40 s 1.9 - .4 
206 Flannels: white 1.9 - .4 
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TABLE IX (Cont.) 

(I) (2) (3) (4) 
Ref. Average Average 
No. Commodity annual rate annual rate 

o!cha,nge of change 
In pnce, ~ purchas-

1896-1913 mg power, 
1896-1913 

Per cent Per cent 

217 Storm serge 
C/oth8 and c/olhin{/ (coni.) 

2.0 - .3 
191 Muslin: Lonsdale 2.1 - .2 
197 Sheetings: 4-4 Pepperell R 2.2 - .2 
190 Muslin: Fruit of the Loom 2.2 - .1 
174 Men's shoes: vici kid 2.2 - .1 
209 Suiting: cla.y worsted, 16 oz. 2.2 - .1 
173 Men's shoes: chocolate elk 2.3 - .05 
210 Suiting: Middlesex 2.5 .1 
211 Suiting: eerge, 11 oz. 2.5 .1 
208 Suiting: eerge, 9i oz. 2.5 .1 
185 Ginghams: Amoekr.::f. 2.5 .2 
202 Cotton yarns: ca.rd ,cones 10/1 2.6 .2 
184 Flannel: unbleached 2.6 .3 
196 Sheetinge: 4-4 Indian Head 2.7 .3 
180 Denims 2.7 .4 
195 Print cloths' 2.8 .5 
181 Drillings: Pepperell 3.0 .7 
216 French eerge 3.2 .8 
183 Flannel: colored 3.2 .9 
215 Broadcloth 3.3 .9 
182 Drillings: M .... D 4.3 1.9 

244 Match .. 
Fwl and lighting 

-1.2 -.l.S 
239 Coke .5 -1.8 
238 Bituminous coal: Pocahontas .9 -1.4 
249 Petroleum: refined, ISO· fire tezt .9 -1.4 
248 Petroleum: refined, for export 1.1 -1.2 
235 Anthracite coal: stove 1.7 - .6 
237 Bituminous coal: New River 2.0 ~ .3 
232 Anthracite coal: broken 2.0 - .3 
236 Bituminous coal: Kanawha 2.1 - .2 
234 Anthracite coal: egg 2.2 - .1 
233 Anthracite coal: cheztnut 2.3 - .1 
247 Petroleum: crude 3.5 1.1 

282 Steel ebeets 
MeI4ls and mdaI product. 

- .8 -.l.0 
274 Shovele - .7 -.l.0 
289 Wire: fence - .5 -2.7 
299 Silver - .4 -2.7 
269 Nails: wire - .2 -2.5 
287 Trowels .1 -2.2 
273 Sswe: hand .2 -2.1 
291 Wood screws .2 -2.1 
286 Tin: plate .3 -2.0 
254 Files .3 -1.9 
298 Quickeilver .5 -1.8 
272 Saws: Ol'088Cut .5 -1.8 
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TABLE IX (Cont) 

(1) (2) (3) (4) , 
Ref. Average Average 
No. Commodity annual rate ~~ualrate 

of change· of change 

in price, in purcha&-
ing power, 

1896-1913 1896-1913 
Per cent Per eelit 

Metals and metal produc18 (amI.) 
295 Cop!?"r: wire .6 -1.7 
267 Bar lI'on: from mill, Pittsburgh .7 -1.6 
297 Lead: pipe .8 -1.5 
266 Bar iron: from store, Phila. .9 -1.4 
280 Steel rails .9 -1.4 
293 Copper: ingot 1.0 -1.3 
259 Pig U'on: basic 1.0 -1.3 
276 Steel billets 1.1 -1.2 
255 Hammers 1.1 -1.2 
294 Copper: ebeet 1.2 -1.1 
261 Pig Iron: foundry No.2 Northern 1.3 -1.0 
296 Lead: pig 1.3 -1.0 
260 Pig iron: Bessemer 1.4 - .9 
271 Planes 1.4 - .9 
263 Pig iron: foundry No.2 Sautbern 1.7 - .6 
251 Butts 1.7 - .6 
301 Zinc: sheet 2.1 - .2 
302 Zinc: slab 2.2 - .1 
288 Vises 2.8 .5 
252 Chisels 3.0 .7 
258 Locks 4.2 1.8 
253 Doorknobe 5.0 2.6 
250 Augen! 5.4 3.0 
300 Tin: pig 5.6 3.2 

Buildi7l{/ malmalo . 
330 Cement: Partland -2.6 -4.8 
349 Putty -2.3 -4.6 
343 Glass: plate, 5·10 sq. ft. -1.5 -3.7 
345 Glass: window, B - .7 -3.0 
342 Glass: pl.te, 3-5 sq. ft. - .6 -2.8 
344 Glass: window, A - .1 -2.4 
327 Brick 1.2 -1.1 
354 Lead: carbonate of 1.7 - .7 
308 Maple: N. Y. 2.0 - .3 
355 Zinc: oxide of 2.1 - .2 
335 Doors 2.4 .1 
323 Shingles: :;;;rress 2.6 .3 
324 Shingles: oedar 2.7 .4 
353 Turpentine: spirits of 3.0 .6 
348 Linseed oil 3.0 .7 
338 Lime 3.1 .7 
310 Oak: white, plain, N. Y. 3.1 .7 
312 Oak: white, quartered, N. Y. 3.2 .9 
321 Spruoc 4.1 1.7 
317 Pine: yellow siding 4.5 2.1 
352 Tar 4.5 2.1 
319 Poplar: N. Y. 4.7 2.3 
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TABLE IX (Cone.) 

(1) (2) (3) (4) 
Ref. Average Average 
No .. Commodity annual rate annual rate 

o.f ch~ge of change 
In pnce, in purchaa-

1896-1913 ing power, 
1896-1913 • - Per cent Per cent 

313 
Building materials (coni.) 

Pine: white boards 5.0 2.6 
l50 Rosin 10.2 7,7 

362 Alcohol: wood 
ChemicJJls and drug. 

-3:4 -5.6 
400 Quinine -3.1 -5.4 
377 Soda: bicarbenat of -2.0 -4.2 
360 Acid: sulphuric - .4 -2.7 
381 Sulphur .4 -1.9 
363 Alum .4 -1.8 
357 Acid: muriatic .5 -1.8 
393 Alcohol: grain .7 -1.6 
396 Glycerine 2.4 .(H 
382 Tallow 3.5 1.1 
397 Opium 6.5 4.1 

427 Tumblere 
l1ouse-JurniShings 

-2.5 -4.7 
426 Pitchenl • -1.8 -4.0 
421 Knives and forks - .4 -2.7 
420 Carvers - .1 -2.4 
424 Shectings: 10-4 Wamsutta .1 -2.2 
429 Teacups and saucers .2 -2.1 
428 Plates .3 -2.0 
425 Nappies .5 -1.8 
U8 Carpets: BnISge1s 1.7 - .6 
i17 Carpets: Axminsrer 1.8 - .6 
416 Blankets: woolen 1.8 - .5 
419 Carpets: Wilton 2.0 -.4 
423 Shootings: 104 Pepperell 2.0 - .3 
430 Tickings: Amoskeng 2.2 --,. .2 
412 Kitchen: chairs 3.1 .7 
414 Kitchen: tables 3.1 .7 
415 Blankets: cotton 3.1 .7 
405 Bedroom: cha.irs l.5 1.2 
406 Bedroom: sets 5.0 2.6 

413 
MisreUa'lMus 

Paper; newsprint -1.0 -3.3 
444 Pal:,: wrar,ping, Manila - .4 -2.7 
456 To co: pug .8 -1.5 
457 Tobaeeo: smoking 1.2 -1.1 
450 Rope 1.2 -1.1 
455 Starch: laundry 1.3 -1.0 
440 Leather: sole oak, hemlock 1.4 - .9' 
438 Leather: harness oak 1.7 - .7 
436 Leatber: calf 1.9 - .5 
441 Leather: sole oak, scoured backs 1.9 - .4 
451 Rubber 2.3 - .05 
433 Cottonseed meal 2.9 .6 
448 Jute 4.8 2.4 - -



Rd. 
No. 

1 
2 
4 
5 
6 
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IS 
16 
17 
10 
22 
2S 
31 
34 
3' ., .. ., 
49 
51 
.3 
.6 
SO 
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TABLE X 

MBASUJlBS DBSCIUBDIG rnB DBlrAVIOK OJ' WHOLBSALB COMMODITY PRIess DtiamG PBIlIDDS OJ' RBVIVAL AND RBCESSION IN AMBRICAN BUSINESS, 189()'192S 

TiminJ' of Cyclica1 Movementl in Individual Commodity Prioe!l at 21 Turning Points in General Prices.1 

Periods 

Co""""'"" (1) J2) (3) J4) (S) J O) (7) . J8) (9) ~(0) (11) Ni~h !f1,'w W)[~) ~IO) (17) (18) (19) (20) I el) Low igb Low igb Low lib Low I.b Low igh Low .b w 19b Low High Low High oW 
(May (Feb. (M .... (Ooc (May (Apr. Uuly (Ooc Ouly (Oct. (Feb. (Apr. Qune iSept. (Nov. (Sept. (Feb. (May Oan. (Apr. Qune 
1892) 1893) 189S) 189S) 1897) (900) 1901) 1902) 1904) 1907) 1908) 1910) 1911) 913} 1914) 1918) 1919) 1920) 1922) 1923) 1924) 

-----------------------------------
Pamt It'OdlUU 

*Barley + 2- 1- 19 .- 8 - 10 -IS - 10- 3+ 13 0+ 4- 10 '-20 - 17- 4- 6 0 0- 1- 4- 10 
·Com - 4- 9- Il '-14 - 8- 15 .-19 - 3 + 19 +1I + 11 '-11 - 4+ 1I+ 1I- 12 0 0- 3 R R ""'to - 8- 6- 19 '-16 - 8- 23 '-23 - 3+ 13 + 13 + 20- 2- 3- 17- 12- 6 0:1: 1+ , R R 
*Rye S S- 18- 5- 9- 23- 8- 10 '-19 - 1 I. C. 1. C. - 91-28 - 10- 6 2- 2- 1I- 1I 
*\Vb"" S S S S .-27 - 23- 18 R R- 32 .-16 '-11 + 1- 16 '-15 - 16- 8 0 S S- Il 

Cattle: choice to 
~rime + 1 0- '0- 6- 12- 6- IS- 2- 12- 3 0+ 2- 1 + 12+ S+ 4+ 4- 6- ,- 5 '-1' attle: good to 
choice - 1 + 3- 1I- 6- 13- ,- 14- 2 + 17- 3- 2+ 2- 1 + 12+ 5+ 6+ 4- 9- ,+ 4 + 3 

Hop: heavy - IS 0- 1- 3- 8 0- ,- 3+ 5- 8 0- I- I- 2+ 13 0- 1- 10- I- II '-12 
Hou: light - 5 0- 1- 3- 8 0- ,- I + 5- 8 0- I- I- 2+ 13 0- 1- 10- 2- 0- 6 
Sh~: ewe. - 0- 10- .- 7 '-18 

8:1: 
4- 5- 8- 6- 2- 1 + 2- 5 '-15 - S+ ,- I- , 0'-12 

Sh~p: wethue - 6- 9- 4- S '-18 2- 6- 8- 6- 2- 1- 7- 16 '-24 - 5+ 8- .- 4 0- U ...... 0+ I- ll- 6- 1 • +17 + 9+ 1 + 6- 31 1- 9 - 0- I- ll- 8- IS+ 1- 9- 6- - 1 
Cotton - 2- 2- 1 0+ 18 + 5+ 4+ 17+ 6- 2+ 10 + 4+ 6+ 1 + 1 0 0- 1- .0 + 8 S 

·E ... - I- I- 101- 8 - 1 + 8- 2+ 14- 3 + 1 + 2 R R+ 2 + 6 R R+ ,+ 2- 5- 2 
OFt ...... - ,+ 1- 18- 4- 8 R R- IS- 8- 28 .-27 + 10 + 18 R R- 2- 1- 9- 9 0+ 3 
*Hay S S- 13- 3+ 16 R R- 3+ 19- 4+ 7 ,+25 + 20 + 1 + 10 0 0 0+ 8+ 9 + 11 

Hidee + I- S- 9- 2- 13- 4- 12- 1- 4- 10+ I- S- 2+ 10.-:·.(8 - lO- ll- 0- O- S- 1 .H0ll: - ,- 0 S 5- 0+ 8+ 0+ 17+ 23- 10 + ,- 5- 6 ,-21 + '0- 11- 4 0 S ~ '-12 
Mlk + 2 0- 0+ 3 + 13 + 8- 1 + 2 + 11+ 14+ 16 + 8 0- 9- 6+ 3+ 2+ 19 + 5+ 6 + 1 

·Onlonl - 9- 10- 8 .- 8 - 12 .-36 - 11- 5+ 13- 7 + 18 + 12+ 3- 17 '-19 - 19- 11- 6- 9'-13 1-20 
·Potatoel - 2 0- 12 '-16 - 12- 23- 9+ 20 + 11+ 19 • +28 • +24 :I: 22+ 10 + l- IS- 0 0+ 10 + 3+ 4 
Rk. - ,,- IS- 18 - 5'-17 - 20- 4- 2 + 10 + 11 S S 2 + IS+ 19r:;: 2+ 3- 9- 6- ,- , 
Wool: fin~ c1othln. 0+ 2+ 3 + 0- 8- 2- 1 R R- 2S S S+ 1- 13- 3- I- I- 3+ • 0 
Wool: medium 5 S+ 3 + 5- 8- I- I R R- 28 + r 2 + 4- 9- 8- 5+ 3- 5- 3+ 1 0 

p-
B~ef: freah + 1 + 6- 12- 6- 13- ,- 4- 3+ 16- 2 0+ 1 + 11+ 5- 3+ 4+ 4 0+ 8+ 5 

ITh~ fiJUrelln the varioul columnllndlcate th~ number of months by which th~ price tUrDI of specific commodities preced~ (-) or laC b~hlnd (+> the major tUl'nl of the general 
price index. The symboll I. C., C, Sand R represent, res~tively, Irregularly conBtant, conetant, lagging, and riling pricea. The dat~s of the: reference points aI1! liven at the: heads of 
th~ aeveraJ. column.. For a detalll!d e.a:planatioD of the method employ~d, and for an e.a:planation of the period., Bee te.a:t, pp. 78-82. 

*Th~ commodities marked with an uterisk hav~ price movements whk:h are irregular. In the sense that th~y do not conform in any .yst~matic falhion to the cyclical lDOftmenta of 
ceneral price8. For a more detailed u:planatlon, Bee lext, pp. 81, 102 . 

• These ~ntriee fall outlide tbe normal limit. defininl a:lven cyclical phues. For an ~~lanatlon of th~se Umlte, see text, pp. 8D-8t. 



TARLE X (Cont) 

Periods 
Rd. Commodity (I) ~2) (3) (f) (S) ~O) (') ~8) (9) If,~~ (11) (12) (13) Nf) l!,',! 

(16) (11) ~\:~ (19) M~t (21) 
No. Low iih Low High Low igb Low igb Low Low Higb Low 19b Hlgb Low Low Low 

(May (Feb. (Mar. (Oct. (May (Apr. Uuly (Oct. Ouly (Oct. (Feb. (Apr. Oune (Sept. INoy. (Sept. (Feb. (May (Jan. (Apr. (june 
1892) 1893) 1895) 1895) 1897) 1900) 1901) 1902) 1904) 1907) 1908} 1910) 1911) 1913) 914) 1918) 1919) 1920) 1922) 1923) 1924) -- --------------PrKHh (,0lIl.) 

i + 08 Bed: IIl1t + 3 + 8 O- f- 8 0- 4- 4- "+ 15+ 6+ l+ 12i 
12 R R '-lJ + 10- 1- 9 

09 Hama - 10 0- 1- 3+ 10 + 1- 8+ 10 + O- S 0+ 3+ 12 " .+11 + 9+ 2- 1- 10- 0 
11 Mutton - 0- 8- " ,-8 '-18 0+ o- S- 8+ 6+ , 0+ S+ 20 10- 4+ ,- I- 2+ 12+ f ,. Pork, cured I18lt 

me .. 0+ 3- 1- 6- 10- 23 '-26 - 3+ f- 3 0- 1+ 0+ "+ ID- S- 4- 10 0- 9- 0 
15 Pork: cured, roua:b 

aides - 15 0 S s- 8- 23 ,-26 0- 2- 8 0- 1+ 6+ 11+ lO- ll- B ,-12 - 3- 10- 2 
'6 Pork! cured. abort 

clear sidee - 15 0 S s- 9- 21 ,-26 O~ 2- 8 0- 1+ 0+ 11+ lO- ll- 8- 10- 3- ID- S 
89 *Butter: creameJ'Y 

u:tra N. Y. - 10- 1- 10 + 2 + 1- 0- 2 + 2 0- 8+ 5- 4- 2- 20- ,+ 3 O- S- 8+ 8+ 3 
90 ·Butter: creamery 

tints. N. Y. - 10 + 2- 10 '-11 + 2- 3- 2+ 2 0- 8+ O- f- 2- 20- ,+ 3 0- 1- 8+ 8+ 4 
95 *Butter: creamery 

extra St. Louie - 10- 1- 10 + 2+ I- f- 2+ 2 0- 8+ S- 4- 2- 20- , 
:): 3 O- S- 8+ 8+ 3 

99 'Ch_ - lO- ll- 9- ,- 10- I- 1+ 0 0- S+ S- 1 + 2- 18 ,-18 3 0- 0- ,- 3- 2 
10f Bread: Cincin~tl C C C C C C c 

i 

B c C+ B C+ I. R R 10- 11+ 6 C c+ , 
100 Bread: N. Y. ·c C C C C C C " 0 C c C+ 0+ I. + 21- 1 + 3+ , 0- 4- 4 109 Coffee 0+' 11- f- , + 29 + " *+19 10- 3- 14-

2l:): 
19 + 12- n 1- 15- 14- 10- 9- 1- 9 

III Cracken: oyster S C C :): 10 + 1- 22- 13 + 9- 4 C+ 20 c .! i 6+ U 0 c C+ 5 
112 Crackers: soda S S .+19 10 + ,- 22- 13+ S- 12 C+ 21+ • C C+ 6+ 0 C C+ S 
113 Cod R- II S S- • + .- 10- 14 ,-22 - 3 *+29 + 13 + 11+ 11+ 5+ 13+ 1+ , + 9+ 15 

"' Herring + 3+ , s ,-21 • + 10 + 11- 2 + 2 + 17 I~ :): 
3 C+ 11+ 1 + S- 3 C .C- , 

115 Mackerel - 5+ 4- 8+ , + 1 + 2- 2 + 5 + 22- 10 + 16 + 11- 9+ ,+ 3+ 15+ 9+ 10 R R 110 Salmon + S+ S+ 3- 2 + 15 + 11+ 14 , +28 + "+ .. * +31 R R C+ 1+ 2+ 3 + 3 + 8 R R 
111 ~our; rye S S- 2- 3+ 2- 22 ,-34 , +27 + "+ 2 • +31 + 14 S S- 4- 6+ ,+ I S S- 3 119 *Flour; WhNt. win-

ter atraightt S S- 5- 4- 9- 23- 11+ 25+ 30 0+ 0- 10- 2- 16- 0- 16- I 0 S S- II 120 ~our: wheat, 
standard patenu S S- 5- 4'-17 - 23- 14+ 23 + 26 + 3+ 2- 10- 10- 16 '-13 - 16- 9 0 S S- II 128 *Apples 0+ 10 S S- 1- 22- 9- 2+ 5- 14 + 10 + '3:): 23+ ":): 21- 10- 6- 5 -10 - 12- 8 129 *Currantt S S- 10- 6 ,-23 '-26 '-26 ,-24 + 10- 10 + 0+ .- 18 1- ,+ 3- 8+ 1- 3- 2 130 Prunes - 5- 3- 11 '-11 + 1- 10 0- 11+ 10- 16.- 9 + 18 + 23 + 8+ 11- 14- 8- 10- 9- 8+ I 131 Raiaina + 2- 3- li- S- 13 + ,- S+ 2+ 14 + 12 + 27 R R+ 15+ 23 R R+ 10 S S+ 2 13. Lan! - 15 0 S S- 9 R R 0- 2- 8 0 1- 2- 11+ S- ID- 1- 10- 1+ ,- I 13. Mt"al: corn, fine 
white S S- 1.3 '-13 - 8- 11- 18- 3- 14 + 11+ II- 1+ 1- 14 '-18 - 13 0+ I 0+ 6- I 140 Meal: com, yellow 
table S S- 1.3 .-13 - 8- 11- 18 0- B:): 11+ 12- I- S- 14 '-18 - • + 2+ I 0+ 0- I 1<1 Mo~ - 18 + 9+ 9+ 12+ 2+ 3- .- 11+ 1+ 22 R R+ 17 + 33 R R+ 5+ 6 R R 1<5 Pepper :): 3- 3- 1- 4- 15 + , + II 0 1~ . 

S+ 9 R R- 19 '-19 - 3+ 2- 10- 4+ 10 0 146 'Sal. 2 0- 12- 6- 4+ II • +23 • +28 + 22- 4+ 4- 2- 11- 9+ 1 R R+ 13 + 13 C C 



TABLE X (Cont.) 

Period. 
R.r. Commodity (') (2) (3) .1<) (5) .16) (7) (Ol (0) (10) (11) (12) (13) ~14) (15) R6) (17) R8) (19) ~~~~ (21) 
No. Low High Low Igh Low iah Low High Low High Low High Low igh Low igb Low igb Low Low 

(May (Feb. (Ma>". (Oct. (May (Apr. (July (Oct. (July (Oct. (Feb. (Apr. (June (Sept. (Nov. (Sept. {Feb. (May (Jan. (Apr. (June 
1892) 1893) 1895) 1895) 1897) 1900) 1901) 1902) 1904) 1907) 1908) 1910) 1911) :~ 1914) 1918) 1919) 1920) 1922) 1923) 1924) 

Poods (amI.) 
'48 Stan:h: com C+ 11- 6 .- 9 C .+14 0 R R+ 8+ 10 C C C- 3- 13 + 1+ 1 + 11 C C 
1<' ·Sugar: raw + 2+ <- 10 + .- 7 + 5 + 12 • +27 + 31+ 6+ 12+ 18 5 5- 7- 13- 8 0 0+ 1+ I. 
ISO ·Sugar: panulated - 3+ 5- 1 + .- 4 + 5 + 16 • +30 + 19 + 7 t 12+ 18 5 5- 7- 10- 8 ~- 0+ 1+ I. 152 *T .. 

~ 2- 1- 7- 4- .- 12+ 5 + 2- 9,-36 13- a 1 + 13 + 2. + 5+ 2+ 5 C+ 2 158 CottonKed aU 1 0 0+ 2+ 7+ 1- 6- 4+ 6- 3 + • t 7- 2- .- 7- 8- 10- .+ 6- I 161 "'VinePI' C- • C- 1+ 16 + 2+ 2- 1 + 2+ 13 • +31 13 • +31 + 15 + 5+ 2+ 4+ 1- 6- 11+ 5 

166 
CkJlhs and do""", 

Men', ahoea: black 

"'" C C C 
173 Men'lahoee: 

C C C- 7 R C- 10 + 10 0+ 10 R R R R 0+ 11- 3+ 6 
chocolate elk 5 5- 2-

114 M'D shoes: vicl 
3+ 11+ 2- 1- 10 + .- 4+ 2- 6 0 R R R R 0+ 10 + 4+ 4 

kid C C 5 5 C C C C+ 3 R R C R+ 3- 6 R R 0+ 10 C C 
177 Women'.1hoa S s- 3+ 1 + 31+ 3+ 3 R R- 15+ 4 0 0 R R R R 0+ 12 R R 
179 Calico - .+ 4+ 3+ 8+ 1St 2 C I. C. t .3 + 3+ 5 0+ 8- 2 + .- 5+ 2- .+ 7+ 2+ I 180 Denim - 2+ '& t 6+ • + 22 10- 2 + 20 .0 0+ • 0+ 8+ 3 + 3- 5+ 1+ 4- 5+ 8 5 .81 Dril1inp: Pepperell + 6 3+ 3+ 20 + 2 .+21 + 18+ 7+ 2+ 14+ 12+ H 3+ .- U 2+ 4- 5+ • 5 .82 Drillinil: Nasa D + 1+ 3+ 2+ 2+ .+ 8- 3 + 16+ .- 5+ 2+ .+ ,+ 2- I 0- 5+ • 5 183 Flannd: c:olorled 5 5 S 5+ 19+ 8+ l:j: '8 + 8 0+ 20 + 20 + 8+ 3+ .- 2+ 2+ 4- 10 + 8 5 184 Flannel: unbleached 5 s+ .+ 26 + 19+ .+ 18 + 5 0+ 20 + 20 + 8+ 3+ 10 + 3+ 2+ 4- .+ 8 5 18. GinKhama: Amoe-'<0, - 17+ 1+ 3+ 5+ 19+ .+ 1+ 22+ 12- 1+ 8+ 11+ 19- 2+ 10 + 3+ 2+ 3- 12+ 8+ 8 186 Ginihama: Lanc:u-

to, C+ 1+ 2+ 4- .+ 11+ 5+ 23+ 12+ 2+ 8+ 1+ 18- • + 11+ 3+ 2- 2- 10 + • C 190 MUllin: Fruit or 
the Loom - 5+ 4+ At 4+ 19+ 3- rt 20 + .+ 3+ 4- It 8+ .5 + 2+ H 2+ 2- 6+ 1- 8 19. Muslin: Lonsdale + .+ 4 4+ 19+ 11- 20 + .+ 1+ 4- 7+ 4+ 2+ 2+ 2+ 5+ .+ 1 192 Muslin: Rouah 
Rider + 7+ l:j: U 16 + 30 + 6+ 12+ 13- 3+ 3+ 16- 4+ 7+ 6+ 10 + H I- I- .- 1- 10 193 Muslin: Wamsutta + .+ 3+ 20 + 4+ 9+ .4 + ,,+ 7+ 18+ 8+ .+ '~ t 10- 2+ 3+ • C C ,.5 Print cloths - .- 2 0 0+ 12- 3- • + 17+ .0 0+ 7- 2+ 5- 1- 5+ I- I- 6+ 8 s 196 Sheetifl:: '-' In-
dian ead 0+ 5+ 1+ 16 + 20 + 11+ 18 + 20 + .0 + 4+ •• + 13 + .+ 0+ 5- 2+ 2 0- 5+ 10 5 197 Sheetlnas: '-' 
PeppereD R - 1 + 12+ 3+ 3+ 19+ 10 + 13+ 20 + 7 + 3+ 16- 1+ 6+ 4+ 1- .+ 2- 4- 5+ .0 + 14 198 Sheetin~: '-' 
Ware hoals + ,+ 7+ 2 0+ '8- • (2)C + 18 + 6- 1+ 8- 3+ 7- .+ 2- 2+ 2 0- 6+ 8+ 13 199 Cottontbread C C C+ 8+ 3. C C C+ 4 C C C C+ •• + 4+ .- 2 .+23 C C 

(2) No. salet 



TABLE X (Cont.) 

P~riodll 

Ref. Commodity (I) .12) (3) .14) (5) .16) (7) .18) (9) A'O) e,'l, (12~ L!;'~ A14) (15) (l6~ e:~ (181. e:~ ,If,~1. e,'l, No. Low ish Low igh Low jgb Low igh Low Igh Hig Igh Low Hlg '('.1 (Mal' (Feb. (Mar. (Oct. (May (Apr. Ouly (Oct. Uuly (Oct. (Fcb. (Apr. aune (Sept. (Nov, (Sept. {Feb. ay aan. (Apr. (JUDe 
1892 1893) 1895) 1895) 1897) 1900) 1901) 1902) 1904) 1907) 1908) 1910) 1911) 1913) 1914) 1918) 1919) 1920) 1922) 1923) 1924) --------------------------------------CloHu ."d clo",j,., . 

(con,,) 
202 Cotton yarne: car~ 

ded, conee 10/1 - 12- 6 0+ 
'03 Cotton yarna: car-

.+ 25 + 6+ 4+ 16 + 10- ,+ 8+ 8+ 7 + 1+ 4- 3+ I- I- 9+ 8 S 
ded. CODea 22/1 - 12- 7- 1+ .+ 22+ 6+ 7 + 16 + 11- ,+ ,+ '~ t 7+ I + 4- • + I 0- H 8+ II 206 Flanncla: white S S+ 3+ 9- 8+ t+ • R R+ 7+ 17+ 8+ 2-

H H 3+ U IH 
8 210 Suiting: Mlddleaes: c+ f S S+ 7 0 R R+ 2+ 22- 1+ 13- 1- .+ .+ • 21. Underwear: ,him 

and drawers - 17+ 10 c 
21f Underwear: union 

c+ 19 c c c+ 17 c c C c c+ 16 + 3+ 10 + 7+ I C C 
8ults - 17+ 10 C c+ 31 c • c c+ 17 c c c e e+ 16 ~'l m + 2+ 5 R R 215 Broadcloth + 1- 2 S s- 12+ 9- I R R+ , + 10 + 2+ 6- IS- 11 3 + 2+ 5 R R 216 French serge - 14- 2 S S- 5 + • C c- 13 + 2+ 10 + 2+ 18 0+ ,+ 5 + 2+ 7+ 8 R R 217 Storm serite - 18 + 8+ 6+ 8+ 2 + ~+ .+ 12+ I- II- 2+ I s s- .+ 5 t ,+ H 8 e e 218 Poplar cloth S S S s+ 26 c- 1- 10 + 10+ 21+ I. e C+ • + 2 f+ • C C ". Sicilian cloth c- 8 c c+ 26 c c- 1- 9 C c+ 2+ 10 0- 3+ 5+ .+ 7+ 8 R R 220 Worated yarns:2-
32'. + 5- 3+ 6+ 8- .- 2- 1+ 7+ 2- IS+ 9- 5+ 8- 7+ f+ 2+ .- 3- 13+ 3+ I 221 Worsted yarn.: 2-
40', - 3- 6 S s- 5 0- I + 6- 7 2+ 8- 6+ 10- 7- 9+ 1+ I 0- I 0+ , 

223 Linen 8hoc thread *+17 + " C C _+32 c c+ ,+ 16 c e e e- I R R+ 5 S S+ 6 226 Silk: raw, Japaneee, 
Kanaal No 1 - 7+ 2- 9+ 1- 12- 4- 5+ 5 0- 5+ 3 ,-13 + 5- 1 + 1+ 2,... 1- 4 '-18 + 5- 1 228 Silk: raw.Japanese. 
utra-o:tra - 6+ 3- 9- 1+ I- f- 2rt 12- I- 5+ 2- 7- 5 0+ 2+ 2- 1- 0& ,-17 + 5- 1 

232 
Pilei GMlIghlifl, 

Anthracite coal: 
broken - 3- 6+ 6+ 

'33 Anthracite coal: 
5+ "+ 5- 9 I. C. I. C. I. C. I. C. c+ 10 I. C. + 17+ 5+ 13 R I. C. R J. C. 

chestnut - 3- f+ H 13+ 8+ 10 + • I. C. I. C. I. c. I. C. I. C. t I I. c. :I: 13 R R R J. C. R I. C. ,,< Anthracite coal: egg - 3- <+ 13+ 2S R R I. C. I. C. I. C. I. C. I. C. 12 I. C. 13 R R R I. C. R I. C. 235 Anthracite coal: 
stove -3 - f+ 5+ 

236 Bituminous coal: 
13+ 22 R I. C. I. C. I. C. I. C. I. C. I. C. + 13 I. C. + 13 R R R I. C. R J. C. 

Kanawha 0 0- 11+ 2+ 22- 3+ 7+ 5+ 20 + , • +32 + 11+ 24+ 3+ 21- 15- 16 + 7+ 3-

:\+ 

e 
"7 Bituminous coa.l: 

New River - 14+ 13+ 3+ 16 +- 10 (f) + 8 0 S S .+30 + 11+ 7+ 3- 3- 14- 16 + 7+ 3- 14 

(3) No Quotation. (0&) Strike. 



TABLE X (Cont.) 

Periods 
Rd. Commodity (I) J2) (') JC) (5) J6) (7) J8) (') (10) (11) Jl:~ r;~ ~ .. ) (15) N6) (17) ~'8) (19) 

~~~~ I ~ No. Low 'gb Low 'gh Low 'gh Low 'gh Low Higl:. Low 'gh Low Igh Low ~h Low 
(May (Feb. (Mar. (Oct . . (May (Apr. Ouly (Oct. Uwy (Oct. (Feb. (Apr. Oune (Sept. {Nov. (Sept. (Feb. (1 ay Uao. (Apr. une 
1892) ~ 1895) ~ 1897) 1900) 1901) 1902) ~ 1907) 1908) 1910) 1911) 1913) 1914) 1918) 1919) 1920) 1922) 1923) P924) 

IItU1 aM """'''' .. 8 Bituminou. coal: 
Pocahontu + 7+ 13 0+ 2+ 22- 1- 4 0+ 27+ 1 I. C. I. C. I. C. I. C. + 13- IS- 16 + 9+ .- 3+ 6 

23' Coke + 7+ 1- 10 + 16 0 0- 4+ 5 0- 8+ 8- 6+ 5- 8 0- 14 + ~+ 3- 1- 8+ 1 2 .. Matcha C+ 18 0 C C C C- 6 C C C C C C+ 4 C R C C C 
247 Petroleum: crude + .+ 16- 7- 6+ 8- I- 1+ 14+ 14+ 19 S s+ 6+ 7+ 9 R R+ 7- 5- 1- 7 ,.8 Petroleum: refined 

for aport S s- 3+ 3+ 9- 1 0+ l4+ 14+ 11 S s+ 3+ 8+ 11 R R+ 8+ 7 0- 9 
249 Petroleum: refined 

! 150° fire test S - 3+ 6+ 17- 1 0+ 16 + 14+ 17 S s+ 6- 1 + 33 R R+ 8+ 4- 1- 0 
Md6ls OM mdtll 

#0<1 .... 
250 AUIen C- 2 C C- 13 t 8+ 5 R ~+ 1~ t 25 + B+ 6 H 14 R H 9 C C C 
251 Butts + 7+ 10 + 4+ 2 .+32 1 0 C 18 + 8 C 1 + 8+ 6+ 11+ 17+ 8 
2S2 Chi"" C- 2 + 9 

+ 
13 + 18 8+ 5 R R+ 25+ 8 C 12 R H 9+ 11 e C 253 Door lawbt C ~ I ... +37 + 6+ 9+ 2- 6- 10 + " 8+ 6 U 1 + 5+ 8+ 6+ 17 s 

"C F" .. S 5- 1 + 4 C C S 5 5 e C 8+ 6+ 13+ 7+ 7 R C 
25. Hammen C C + 8 

+ 
28 + 23 R C R C c 

21 + 
B C 13 R R+ 11+ 17+ 6+ 7 

258 Locks C+ 17 + 5 8 1+37 + 5+ H 25+ 6+ 2+ 8+ 6 3+ .+ 7+ 8+ 12 17 S 
250 Pilinm: bulc + 11+ .+ 1 0+ l4- 3+ 1 0- .+ 6- 3+ 8- B 0- 14 

+ 
B+ 4+ 1- 7+ C 

260 Pi, iron: Be8Rmer + 9+ 2- 2- 1 + 2- ,- .+ 1 0- 4+ 8- 3+ 8- 6+ s~ 14 8+ C+ 2- 7 + C 261 p~ Iron: foundry • o. 2, Northern + B+ 3 0 0+ I- e- 7+ 1 0- 4+ 8- 5+ 8- '8 + 7- 14 + 7 + 4+ 1- 7 + 1 
263 P:t. iron: foundry 

o. 2 Southern + C- 1+ 1 + 1 O- s- 8+ 3 0- 6+ 3- .+ 1- 10 + 4- 12+ 5+ 5+ 2 0+ C 266 Bar iron: from 
ltore, Phi1&. - 2- 6- I-

267 Bar iron: from mID 
1+ 4- 3- .+ 6+ 4- 1+ lS- 1+ 10- 6+ 40;. .+ 5+ 5+ 3+ 4+ 5 

Pitta. 0- 7+ I- 1+ 2- 6- B- 4- 6- 22+ IS- H 6- 3+ 4- 6+ 8+ 5+ <+ 6+ 6 26. Nalla: wire + ~+ 3- 2+ 13 + I. 0 5 5+ 4+ ,g :j: IS+ 6- 2+ 2- 11+ 7- 3+ 6+ 12+ 5 271 Plane. 12 e C+ 31 R R R e- 25+ 8 C n 13 R R+ 6 C e C 
272 Saws: c:ro-=ut C C C C c e e e e e e e c Ii R R+ 13+ 8 C C 273 Saws: hand e e c c C e e e+ 17 C e e e IS R 

IU 13:j: 8 C C ". Shove" C+ .0 e c- Ie e c+ I + 2' + 13 + 24+ 6+ 17- 11+ .::1: l4 9 C S 
"6 Steel blUeli + .+ 2- 2- I 0- 6- 9- 4+ 3- 5+ 17- 1+ 6- 1- 8+ 2+ 2 0+ • 280 

.... ,_ - 17- 2+ 3+ 14+ 18+ e- • e e c e e e C+ 18 + 5+ 10 + 6+ 8 e C 287 Trowda e C C C C e e e e e e e e H JI R R+ 14+ .. C C 288 V, ... + 1+ • + 6+ 
1:j: 

21 R R+ ll+ 22- 'n 10 + 2 s 4+ 4+ .0 + H 11+ 14+ lS 28' Wire: fence S 
.. :j: I :j: .~ 1- 6- 4+ H lS- 1+ 6- I- e- 11+ 7+ 6+ 12+ 5 2., Wood..,.... R+ 2+ 7 + 8 , +19 

:j: 
14+ q 12+ 8+ 6- 9- 5- 10 + 4+ 9+ 1+ IS 5 , .. Copper: iDIot - 2- .- 9 0- 8- 11 + 14 6- 7- 14- 2- .- 11 0- 18 + I- .- 5 0+ I 



TABLE X (Cont) 

Periods 
Ref. Commodity (I) (2) (3) (4) (') J.) (7) J8) (0) £~l, l!;'~ W) i!.~ ~14) (IS) H·) (17) ~18) (10) (20) e,'.], 
No. Low High Low High Low I.b Low igb Low igb 19b Low Igh Low I,h Low High 

(May (Feb. (Mar. (Oct. {May (Apr. Uuly (Oct. au If (Oct. (Feb. (Apr. Uune (Sept. (Nov. (Sept. (Feb. (May Uan. (Apr. (June 
1892) U193) 1895) 1895) 1897) 1900) 1901) 1902) 1904) 1907) 1908) 1910) 1911) 1913) 1914) 1918) 1919) I~ 1922) I~ 1924) 

1- ----
M et4ls ond "."IIZ ,,0-

d"as (&ON.I.) 

~- 0- 8+ 200 Copper: meet s+ 0 0- 13- 3+ 7 + 11+ ,~ 3+ 21+ I 0- 8 17+ 2- 0 0+ I 
20' Copper: wire - 7- 8 0+ 8- 12+ .+ .- ,- 3+ 14- 0+ s- ID 0- 17+ 1- 8- • IU 

I 
29. Lead: pia + 7+ !- 2- 2- 8+ 1+ .+ .- 10- 7- 1- 3+ 9- 11 0- IS+ 3- 2- 10 + I 
297 .... dU' .. S C C- .+ 1- .+ .+ I- • + I- 1+ 12- 11+ 2- 14 3+ 3- • o- Il 
298 ~uic vet + 0+ .- 1- 0- 8+ 2 S s+ 10 + 7 + .+ 'l:j: 23+ 1- .+ 2+ 2- 1- 3- 3- 3 
299 ilver S s- 12+ 9+ 9+ .+ 18 + 12- 3- 11+ 10 + 2- 11+ 9 .~ + R- .- 10- .0- 10 
300 Tin: pll - 0- E- 0+ .- 7- I + .+ , D- .- • + 14+ 0- 8- 1- 9- 0- .+ 10 0 
301 Zinc: sheet ~ I R+ 12- 10 + 11+ 13- .- 3+ 15- 3 0- 8- 3- 38 + 0+ .+ • O- Il 
302 Zinc: slab s- I 0- 8- 11+ I + 0+ 1- 8- I- f ,-13 - 11- 3- 39 3- 4- 4- 1+ I 

Buildin, mtJIerl4ls 
C- 1 +'°'10 7+ ... Hemlock: N. Y. S 2 + .+ .0 + 1 + 8 C+ 9+ 2+ 11- .- + 11 R R+ 11 . I. C. I. C. 

308 Maple: N. Y. C C C C+ 27 0+ 2+ 14+ 8+ 7 + 27 R R C + I .... 8+ .+ 8+ 8+ s- 4 
310 Oak: white, plain, 

N.Y. - 3+ 12 C C+ 20 + 2+ • R R- .+ 17 I. C. I. C. - 3+ 11 R R 0- 3+ 2+ 8 
312 Oak: white, quar· 

uroo. N. Y. C+ 12+ • + 22+ 24+ 1+ ,+ 21+ 18 C C+ 13+ .9 + 14+ 30 + 3+ H .- 3+ •• + 6 
313 Pine: white board, + 4+ 7 S s+ 2g:j: il- 1+ 14+ 10 + 7 + 11+ 18 + 2. C+ 2. + 4+ 7+ 7 0 S 
317 Pine: yeUow eidina: C C S s+ 1- 2 C 0 C+ 10- 7+ .- 3+ 12 R R+ 1-

1+ H 3 
310 Poplar: N. Y. + .+ 10 C C+ 20 + 2+ 1+ 20 + 18-

Ilt 
17+ 7+ 20 + 1 + 13+ 3- 1 + 3- 7 

321 Spruce - 0+ 2- • + 20 :t 24 I- ll- 2- 14- 6- 10 + 0+ 8+ 15 R R U 3+ 1 + • 323 Sblnglee: ~reu S S 
~ 

S , 7 C C- .- IS 
U 

18- 1- 7- 6+ 11 R R- 8 C C 
32. Shlnales: cedar + 6+ 7 s+ " R lU 20 + 17- 9 0+ 8- 12 t 8- 1.- 0- 3- 10- 8 0 
327 Brick + 3+ 1- 6 7+ .- 2- 1.- 3- 20 + 7,-11 - 6- 4 I R R+ 2- 1+ 3+ 10 
335 Doono + .- 1 s s+ 2 R R+ 2- 7+ 4+ 22- ,+ 9-

~ 
17 R R- .- a 2 s 

338 Lime + 3+ 2+ 10+ .- .- 23- 10 R R C C+ 17 s 

~i 
3- 1_('). t 0 s 

3" Glaaa: window. A + H 15+ 0+ 15- I- .- 16 ...... 18- 0- 11+ .+ .+ 12 6+ 15+ 17 
'45 Claaa: window. B + 15+ 4+ 15- I- .- 1.- 18- o- J? + .+ .+ 12- 3- 6+ .- . 15 17 
348 Linseed oil - 2+ .- 10- 2+ 2+ 7- 6- 14- 6+ 3+ 11+ 19 + II 0- I 0- 9 0 0- 2 
.. 9 Putty + 3+ 19 C C+ 20 + 11+ 9+ 5+ 4 C C- 3 C C+ 14- U 10- 1 S S C 
350 ROlin + .+ 1- 18 + 7 + 29 + 9+ 2 R R- 4+ 7+ 12+ 2- 20 + 7+ 3 D- O 0 0 
352 Tar S s- 10 ,-11 + 11+ 8- 3+ 19 + 8- H 13+ 8+ 8+ l+ 11- 8- 11+ 2+ 7 C (6) 
353 Turpentine: epirltlof + 4+ 1- 19- .- 8 0- 2+ 0- 14- 8+ 12+ 18 + 10 R R- l- ID- 1+ 6 
350 Lead: carbonate oi 11- 2- 13+ 3- .+ 10 + 18 + 9+ 0- H 22 + 19 + 12+ 2- 11+ .+ 

13+ 
.+ I~ + 

2- 6 
355 Zinc: O%ide of - .- 13+ 3+ 0+ 7+ 2- 8 C+ ,. + 20 + 10 + 17 C+ 7- 9+ .+ 2+ 13 

ChemiaW end drugs 

~ 357 Acid; muriatic + 3- I- .- .:.... • R R- 6 C C C C C+ 7- .+ .+ 6 s s S 
360 Acid: sulphuric - 14- 2 C C- 6 R R- 9- 15- 28 C C ~+ 7- .+ 6+ 1+ 15+ 9 C 
3.2 Alcohol: wood - 12+ 7- 11+ 12- • 0+ 7+ 0- 7- 10 + • C C- 11- 7- U H 7 + 4+ 1 
363 Alum - 3+ 16 + 7 + 15- 2 C C+ .- 14 C C C C C-

IH 
2+ 7 C C 

377 Soda: bicarbonate of + 7- I S s+ 20 + 6+ 13+ 14 C+ • C C C C+ 2+ 13+ .+ 13+ 4 c 
381 Sulphur S S S S 14 23 13+ 1+ 13 9 1 C C C+ 15 9 S S S C+ II 

(5) ChaDge of pdt. (6) Dlacontlnued. 



TABLE X (Cone.) 

Period. 

"". Commodity (1) (2) (3) (4) (5) (0) (7) ,i8) (9) AlOl 
P.o'Jr W' E;'~ A\!~ £5) (16~ (17) A';:~ ~~ (20) (21) No. Low High Low High Low Higb Low 19b Low igb igb ow Hig Low High Low (May (Feb. (Mar. (Oct. (May (Apr. Ouly (Oct. Uuly (Oct. (Feb. (Apr. aline (SePt. (Nov. (Sept. (Feb. (Ma~ Oan. (Apr. Qune 1892) 1893) 189S) 1895) 1897) 19(0) 1901) 1902) 1904) 1907) 1908) 1910) 1911) 1913) 1914) 1918) 1919) 1920 

1'922) 1923) 1924) --------------
ClremiuJlI OM dru" 

(c:onI.) 
382 Tallow + 2 0- 1- 6- 9 0- 13- 5- 1- 7 + 1 + 8 0+ 3+ 10 + 1 0- 10- 7- I 0 393 Alcohol: grain + 7- 1- 9- 4- 2- 7- 11- 10- 9 R R .-15 - 10- 16 '-15 - 11+ 7 + 6+ 7 R R 396 Glyct:rine S - 7 + 7 + 11 II +14 s S+ '8 + 5+ 6+ 8+ 9+ 12+ 6- 9+ 2+ 4- 3- I- II 397 Opium + 3+ 13+ 6+ 10- 2- 20 '-25 + 10 0- 1+ 18 + 1- 7- 19- 12- 7+ 13+ 8 0 R R 400 Quinine + 10 + 16 + 9+ 3+ 2- 12 + 14 + 5+ '8- 8 C C+ 10 + 14 + 6+ 5+ 9+ 4 c C C 

Hous~Jllt'1Iis"inl.l 
405 Bedroom chain S S C S+ 16 + 8+ 9 C+ 17+ 7 C C+ 6 '.i:): 13 R R+ 6+ 9+ 14 S 406 Bedroom seta S S S S+ 7 C+ S C+ 23+ 8+ 20 R R+ 13:): 3+ U 6+ 8+ 3 S 
4" Kitchen chain - S + 10 C+ 26 + 16 + 7 + 9+ 15+ 23+ 1(j , +34 H 6 C+ 16 3+ S+ 11+ 3 S 
"4 Kitchen tables C+ 10 C+ 2+ " C C C+ 2l C+ 2l 6 C+ IS R H 7+ 8+ 3 S 017 Carpets: AxminBter + 7 + 10 S S+ 1 + 8+ IS R R+ 6 C C+ 10 + I:): S+ S+ S+ 3+ 12+ 0 
0" Carpet.: Brussel, - 17- II C c+ I C+ IS R R+ H 14 c+ 10 :): f:): H 1+ 11+ 8+ 12+ • 419 Carpets: Wdton - 17- 14 C c+ I R c R+ S+ .. c+ 10 1- 2 + S+ H 12+ 2 
422 Paila S S+ 10 + 11+ 12 C C R R+ IS C+ 8+ 20 R R R R+ 3+ I- S 4" Sheeting: 1~ 

Pepperell + 12+ 6+ 2 + 3+ 10 + 2- 11+ 20 + 10 + 3+ II- 1+ 8+ 3+ 2+ 3+ 3- 3- 6+ 1+ IS 
"0 Sheeting: 10-4 

Wamsutta + 6+ S+ 8 C + 29 + 4 • +23 + 14 + 27+ 3+ 10 + 12 + 17 + IS+ 0+ 3+ 1+ 3+ II C C 
0" Nappies C C U 2 • +43 C C c C+ 2 c C • :):30 R R R R+ 7 s S S 426 Pitchera C C 14 111+43 C c+ 14 C+ 9+ 10 '-11 • 30 :): lSi 13 R R+ 7+ 'At 'H 20 427 Tumbltrl - 17- 14 S S + 31 c+ 5+ 2 C+ 7 C + 8 + 18 IS 13+ 6 c+ 7+ 0 
"8 Plata S C S S+ 7 c c+ 2 C c+ " c c C 16 R R+ 12+ "i 20 c 429 TeacuPI and aaucen S C 5 S+ 7 C 'it 2 C c+ " C C C+ 16 R H 12+ II 20 C 430 Tickinp: Amoakeag + 7 + 7 0+ 5+ 19 + 9+ '2 :): 11+ 2+ 8- 1- 10- 4+ 10- 1+ 2- 6 8 S 431 Tuba 5- 1 C c+ 30 C C 31 C C+ 20 + 20 R R R R+ 2+ 3 1+ u M ir,.r14nwus 
433 Cottonseed meal + 4+ I- I + 3 + ,,+ 7 0- 9+ 7- ,,+ 1- 2- 2- Il 0 R R- 6- 9- II 0 
"6 Leather: caU - 11- 9- 2 + 1 + 1- 19 + 6+ l4i 11+ 2+ 11- 2- 2+ 7- 3- 21- 17- 2+ 4- 6+ I .. 8 Leather: harness oak + 3+ IS- 6+ 1 + 3- I- I + 10 4- 5+ 7- 1- 2 c- 4+ 1 0- 8+ 3- 6+ 2 440 Leather: aole oak 0+ 9- I + 1- 12+ 1- 8- 7 2+ 2+ S 0 0+ 10 + 7- 18- 10 + 2 0- 10 + 0 441 Leather: .ole oak. 

lICOuud bacia + 9+ 12 0- 1- 6- 2- 2- 8 0- 9 .- 7 :): 2- • R R- 9- 3- 9+ U 3+ I 443 Paper: newsprint S S 5 S+ 29 + 1+ 3+ 5+ ,,+ 9 + 26 10 + 10 • +25 + 13- IS- 11+ 6+ .. C ... p~: wrapplnJ, 
anJla . + 3 + 7- IS+ 27+ II R R+ 23+ '8 + 5 C c- 1+ 18 + 'f:): 5+ 4+ ~I= 3 R R ... ~te - 9- 1- 0+ '1 :I: 21+ 5 + 4+ 10- 7- 10 + 16i 14 + 3+ 0+ 1+ 2- 1- 3- 8 45. 

Rurber 
- 7- 3+ 5 + S- o- 8- 3- 17- 2+ 26 7+ 8- ,+ 5 + ~:): 8+ 5- 6+ 3- • 451 - 8 0- 1 + 1- " 0+ Il R R- 28 + I 1+ 1- 17 0 0- 6+ 2- 2 0 4" Starcb: laundry + 9+ 2 + 2- 2- 7 R R+ 3+ 17 R R- 8+ e+ 1- 3- 13- 6+ • C C- • .. 6 Tobacco: plua: + 8 .~ c+ 6 o • +15 + 14 C C- " c+ 8 c+ I R R+ 9 C C C 457 Tobacco: amoking C C c+ 13 C C R R C C I 6 C+ 2S R R C C+ 9 C 



APPENDIX 519 

TABLE Xl 

MJIIASURES DmsCBIBING CYCLICAL MOVlDHBN'l'S IN THB WHOLESALE PRICES 01' 24 
REpRESENTATIVE CoMMODITIES 

(1) 
Periods 

1- 2 
3-4 
5-6 
7- 8 
9-10 

11-12 
13-14 
15-16 
17-18 
19-20 
21 

(2) 
Devia.
tion of 

low 
from 
refer
ence 
date' 

(3) 
Devia
tion of 

high 
from 
ref .... 
ence 
date' 

1890-1925 

(4) (5) 
Dura.- Dura
tion of tiOD of 

rise fa.1l 

(6) .. (7) (8) (9) (10) 
Dura.- Percentage Cha.n.oe Index 
tion of Rise as Rise as I Fall as of cy
cycle per cent per cent per cent eliea! 

low to :X: of en.. of pre- varia-
I . . ceding bilit 
ow low ~ high (8l+~) 

2 
m~ m~ m~ m~. m~ 

I 

+ 1 
-10 
-12 
-15 
-12 

o 
-1 
+ 5' 
+4 
-7 
-14 

o 
-6 
-6 
-2 
-3 
+2 
+12 
+4 
-6 
-5 

IS Cattle: steer" chbi.a to primo 
8 15 23 26.7 

11 13 24 36.1 
41 6 47 58.4 
28 11 39 47.9 
48 7 55 32.0 
28 11 39 44.5 
40 7 47 68.6 
45 5 50 138.9 
5 19 24 20.4 

17 5 22 47.0 

21.1 
26.5 
36.9 
32.4 
24.2 
30.8 
40.1 
58.2 
11.0 
32.0 

23.5 
30.4 
16.4 
35.6 
11.6 
25.3 
20.8 
20.0 
55.3 
22.2 

22.3 
28.4 
26.6 
34.0 
20.9 
28.0 
30.1 
39.1 
36.1 
27.1 

Averages' - 5.5 - 1.0 21.1 
-1.5 

1--1---
9.9 37.0 5.2.0 32.0 26.7 29.3 

16 Hogs: light 
1- 2 -5 0 14 24 38 117.4 54.0 50.1 52.0 
3-4 -1 -3 5 14 19 29.3 22.7 36.5 29.6 
5-6 -8 0 43 8 51 72.5 42.0 12.2 27.1 
7- 8 -7 -1 21 27 48 56.1 36.0 41.1 38.5 
9-10 +5 -8 26 12 38 56.4 36.1 38.8 37.4 

11-12 0 -1 25 14 39 143.2 58.9 42.6 50.7 
13-14 .-1 -2 26 29 55 53.6 34.9 32.0 33.4 
15-16 +13 0 33 4 37 221.4 68.9 13.2 41.0 
17-18 -1 -10 6 28 34 28.6 22.2 69.3 45.7 
19-20 -2 -9 8 17 25 55.7 35.8 34.9 35.3 
21 -6 ------------

Averages - 1.2 -3.4 20.7 17.7 38.4 83.4 41.1 37.1 I 39.1 
- 3.8 

l(The rilPllft In columna (2) and (3) mdlCate tbe number of montha by wblch tbe pnce turns of specific 
commodities p~e (-) or lag behind (~) the major tums of the general price index. The aymbols 1. Coo 
C, Sand R represent. respectively. irregUlarly constant. constant. sagging and rising prices. The dates of 
the reference points are given on page 81 of the text. For a detailed explanation of the method employed 
and for an a.planatlon of the periods. see text pp. 78-82. 

'For explanation of the KCOnd set of averqea see points 3 and 5, paa1!8 89-90. 
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(1) (2) (3) 
Periods Devia- De-via-

tioD of tion;of 
low hiuk 

from from 
refer- refer-
ence ence 
date date 

mos. mos. 

1- 2 -9 -10 
3- 4 -5 -7 
5- 6 -18 0 
7- 8 +4 -5 
9-10 -8 -6 

11-12 -2 -1 
13-14 +2 -5 
15-16 -IS -5 
17-18 +7 -1 
19-20 -7 0 
21 -12 

Averages - 5.7 -4.0 
- 3.9 

1- 2 -2 -2 
3- 4 -I 0 
5- 6 +18 +5 
7- 8 +4 +'7 
9-10 +6 -2 

11-12 +10 +4 
13-14 +6 + 1 
15-16 + I 0 
17-18 0 -I 
19-20 -10 +8 
21 S 

Averages + 3.2 + 3.0 
+ 3.3 

1- 2 +1 -5 
3- 4 -9 -2 
5- 6 -13 -4 
7- 8 -12 -I 
9-10 -4 -10 

11-12 + I -5 
13-14 -2 -10 
15-16 -18 -10 
17-18 -11 -9 
19-20 -9 -5 
21 -I 

Averages -7.0 - 6.1 
- 5.7 

APPENDIX 

TABLE XI (Cont) 

(I) (5) (6) (1) (8) (9) 
Dura,- Dura- Durar Percen~ Change 
tioD of tioD of tiOD of Rise as Rise.. Foil .. 

rise fall cycle per cent per cent per cent 
low to of.c: of .en- o~re-

low ee swng c g 
low high high 

mos. mos. mos. 

17 Sheep: ....tern ..... 
8 
5 

53 
6 

41 
27 
20 
56 
7 

22 

24.5 

9 
8 

22 
28 
31 
20 
22 
45 
14 
33 

23.2 

3 
14 
44 
26 
33 
20 
19 
54 
17 
19 

24.9 

30 38 
8 13 

19 72 
18 24 
8 49 

17 44 
4 24 

17 73 
14 21 
2 24 

13.7 38.2 

,S Colllm 
35 
45 
36 
38 
47 
36 
36 
SO 
25 

26 
37 
14 
10 
16 
16 
14 
5 

11 

16.5 38.7 

4' Hida 
21 24 
8 22 
7 51 

18 44 
IS 48 
17 37 
6 25 
4 58 

20 37 
18 37 

13.4 38.3 

51.0 33.S- 63.6 
76.1 43.2 35.3 

132.9 57.1 46.3 
76.2 43.3 49.4 

107.8 51.9 41.2 
118.0 54.1 56.7 
83.0 45.4 32.9 

283 .9 74.0 52.7 
101.4 50.4 81.1 
181.4 64.5 36.4 

121.2 51.8 49.6 

41.7 29.4 42.3 
63.3 38.8 40.9 
93.5 48.3 23.9 
93.7 48.4 53.7 
86.5 46.4 30.7 
80.1 44.5 43.8 
49.5 33.1 45.8 

371. 7 78.8 26.5 
61.2 38.0 72.2 

203.4 67.0 

114.5 47.3 42.2 

30.5 23.4 47.4 
164.1 62.1 SO.S 
108.6 52.1 24.4 
42.7 29.9 29.5 
56.8 36.3 '42.8 
90.7 47.6 29.2 
56.9 36.3 16.9 

112.3 52.9 25.5 
97.7 49.4 80.6 

125.7 55.7 47.8 

88.6 44.6 39.5 

(10) 
Inde>: 
of cy-
elica.! 
varia-
bilit 

(8l+{g) ---
2 

48.7 
39.2 
51. 7 
46.3 
46.5 
55.4 
39.1 
63.3 
65.7 
50.4 

50.7 

35.8 
39.8 
36.1 
51.0 
38.5 
44.1 
39.4 
52.6 
55.1 

44.7 

35.4 
56.3 
38.2 
29.7 
39.5 
38.4 
26.6 
39.2 
65.0 
51.7 

42.0 



(1) (2) 
Periods Devi .... 

tioD of 
/ow 

from 
ref .... 
ence 
date 

moe. 

1- 2 +2 
3- 4 -9 
5- 6 +13 
7- 8 -1 
9-10 +11 

11-12 +16 
13-14 0 
15-16 -6 
17-18 +2 
19-20 +5 
21 + 1 

A~ + 3.1. 

1- 2 0 
3- 4 +3 
5-6 -8 
7- 8 -1 
9-10 . R 

11-12 S 
13-14 +1 
15-16 -10 
17-18 -1 
19-20 -3 
21 0 

A~ - 2.1 

1- 2 -7 
3- 4 "":'9 
5- 6 -12 
7- 8 -5 
9-10 0 

11-12 +3 
13-14 + 5 
15-16 + 1 
17-18 -I 
19-20 -18 
21 -1 

Averages -4.0 

APPENDIX 

TABLE XI (Cont) 

(3) (4) (5) (6) (7) (8) (9) 
Devia- Dura- Dura- Dura- Percentage Change 
tiOD of tion of tiOD of tiOD of RiseBS ruse 80S FaJI as 
h~h rise faJI cycle per cent per cent per cent 
from low to ~~ of en- o~re-
ref .... low suing e mg 
ence low high high 
date 

moo. moe. moe. mos. 

47 Milk 
• 0 7 16 23 62.5 38.5 43.7 
+3 19 29 48 63.9 39.0 41.7 
+8 30 6 36 85.7 46.2 38.5 
+2 18 30 48 87.5 46.7 46.7 
+14 42 6 48 100.0 50.0 43.8 
+8 18 6 24 88.9 47.1 41.2 
-9 18 17 35 70.0 41.2 37.4 
+3 55 4 59 245.9 71.1 28.3 
+19 32 6 38 34.8 25.9 39.3 
+6 16 9 25 55.5 35.7 32.2 

+ 5.4 25.5 12.9 38.4 89.5 44.1 39.3 
+ 5.7 

56 Wool 
+2 11 26 37 10.0 9.1 47.1 
+6 10 5 15 18.7 15.8 10.5 
-2 41 16 57 105.9 51.4 30.0 

R 51 121 46.9 32.0 
-25 70 23.9 

S 
-13 13 17 30 14.3 12.5 20.3 
+3 59 I 60 218.3 68.6 19.4 
-I IS 18 33 51.8 34.1 65.8 
+ I 19 13 32 92.9 48.2 24.1 

---
-3.6 27.4 20.7 48.1 69.8 34.0 30.1 
-4.6 24.0 13.7 37.7 73.1 34.2 31.0 

SS6 Silk: raw, Japane&e, Kanaai NO.1 
+2 18 14 32 38.5 27.8 39.3 
+ 1 17 6 23 28.8 22.4 24.4 
-4 43 14 57 75.1 42.9 39.6 
+5 25 16 41 29.4 22.7 18.2 
-5 34 12 46 60.4 37.7 38.1 
-13 10 32 42 22.4 18.3 22.9 
-1 21 16 37 23.7 19.2 29.3 
+ 2 47 2 49 144.0 59.0 18.7 
-4 12 6 18 199.1 66.6 72.9 
+5 38 8 46 112.7 53.0 51.0 

- 1.2 26.5 12.6 39.1 73.4 37.0 35.4 
- 1.6 

521 

(10) 
Index 
of cy-
clieal 
varia-
bilit 

(8)+(g) 
---

2 

41.1 
40.3 
42.3 
46.7 
46.9 
44.1 
39.3 
49.7 
32.6 
33.9 

41.7 

28.1 
13.1 
40.7 

27.9 

16.4 
44.0 
49.9 
36.1 

---
32.0 
32.6 

33.5 
23.4 
41.2 
20.4 
37.9 
20.6 
24.2 
38.8 
69.7 
52.0 

36.2 
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TABLE XI (Cont.) 

(I) (2) (3) (4) (5) (6) (7) (8) (9) 110) 
Periods Devis- Devia- Dura- Dura- Dura- Percentage C~ Inde. 

t.ion of tion of tion of tion of tion of Rise as Rise as F as of cy-
low high rise fall cycle per cent per cent per cent clical 

from from low to ~~ of en- ~ varia-
refer- refer- low suing bility 
ence ence low high high (8)+(9) 
date date ---

2 
moe. mos . mos. mos. mos. 

. 

!as Anthracite coal 
1- 2 -3 -4 8 35 43 40.4 28.8 41.4 35.1 
3- 4 +6 +13 14 14 28 46.6 31.8 14.6 23.2 
5- 6 +8 +10 37 14 51 32.0 24.2 11.4 17.8 
7- 8 +9 I. C. 
9-10 I. C. I. C. 

11-12 I. C. I. C. 
13-14 + 1 I. C. 
15-16 +13 R 
17-18 R R 
19-20 I. C. R 
21 I. C. 

Averages + 5.7 + 6.3 
+ 6.3 

19.7 2LO 40.7 39.7 28.3 22.5 25.4 

!a7 Bitumi7lO1Ul Coal 
1- 2 -14 +13 36 15 51 18.8 15.8 21.1 18.4 
3- 4 +3 +16 20 13 33 26.7 21.1 15.8 18.4 
5- 6 +10 Strike 55 149 525.0 84.0 
7- 8 +8 0 94 73.0 78.5 
9-10 S S 

11-12 +30 +11 7 10 17 11.1 10.0 6.7 8.3 
13-14 + 7 +3 23 8 31 21.4 17.6 13.6 15.6 
15-16 -3 -14 35 3 38 159.6 61.5 41.8 51.6 
17-18 -16 + 7 38 16 54 116.8 53.9 48.7 51.3 
19-20 +3 -3 9 31 40 102.3 50.6 50.1 50.3 
21 +14 

Averages + 4.2 + 4.1 27.9 23.7 51.6 122.7 39.3 33.8 36.5 
+ 6.4 + 6.7 24.0 13.7 37.7 65.2 32.9 28.2 30.5 

!a9 Co,," 
1- 2 + 7 + 1 3 14 17 8.6 7.9 51.6 29.7 
3- 4 -10 +16 33 3 36 104.3 51.1 25.5 38.3 
5- 6 0 0 35 11 46 167.9 62.7 49.9 56.3 
7- 8 -4 +5 24 16 40 112.8 53.0 64.2 58.6 
9-10 0 -8 31 20 51 150.3 60.1 58.1 59.1 

11-12 +8 -6 12 25 37 90.0 47.4 45.6 46.5 
13-14 +5 -8 14 22 36 137.4 57.9 57.9 57.9 
15-16 0 -14 32 22 54 690.3 87.4 68.7 78.0 
17-18 +3 +3 15 16 31 304.9 75.3 82.4 78.8 
19-20 -I -8 8 23 31 385.5 79.5 17.8 78.6 
21 + I 

Averages + .8 - 1.9 20.7 17.2 37.9 215.2 58.2 58.2 58.2 
- .5 
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TABLE XI (Conto) 

(1) (2) (3) (4) g1,.. g1,.. W (8) (9) (10) 
Periods Devia- Devi&- Dura- ereeotage Change Index 

tioo of tiOD of tion of tion of tiOD of Ris. as Riee as FaJI as 01 cy-
low high rise laJI cycle per cent per cent per cent clio .. l 

lrom lrom low to 0~1'&- ol!"t- 0~1'&- varia-
rnfer- rnfer- low bilit c ng smog c mg 

(8)+{9) ence ence low high high 
date date - --

2 
mos. moo. moe. mos. moo. 

S47 Petroleum: crude 
1- 2 +S +16 ~O 2 22 73.9 42.6 9.5 26.0 
3- 4 -1 -6 8 33 41 121.0 54.7 63.7 59.2 
5- 6 +8 -1 26 15 41 158.5 61.3 37.5 49.4 
7- 8 -1 +14 30 21 51 79.4 44.3 32.6 38.4 
9-10 +14 +19 44 31 15 40.2 28.1 27.0 27.8 

11-12 S S 
13-14 +6 +7 28 16 44 92.3 48.0 46.0 47.0 
15-16 +9 R 64 72 351.9 77.9 
17-18 R +7 8 63 .1 70.5 
19-20 -5 -1 19 8 27 77.8 43.7 40.2 41.9 
21 -7 

----------
Averages + 2 .• + 6.9 29.9 16.7 46.6 124.4 50.1 39.9 45.0 

+ 6.9 25.0 14.7 37.7 91.9 46.2 41.8 44.0 
S59 Pig iron. basic 

1- 2 +11 +5 3 21 24 2.9 2.8 20.0 11.4 
3- 4 + 1 0 6 33 39 20.8 17.2 22.4 19.8 
5- 6 +14 -3 18 21 39 122_2 55.0 38.0 46.5 
7- 8 +3 + 1 13 20 33 60.5 37.7 39.9 38.8 
9-10 0 -9 30 19 49 84.1 45.7 38.2 41.9 

11-12 +6 -3 17 25 42 14.7 12.8 21.3 17.0 
13-14 +8 -8 11 22 33 23.8 19.2 23.7 21.4 
15-16 0 -14 32 27 59 320.7 76.2 51.0 63.6 
17-18 +8 +4 11 17 28 88.4 46.9 63.4 55.1 
19-20 +1 -7 7 25 32 83.8 45.6 41.8 43.7 
21 +4 ----------------

Averages + 5.1 - 3.4 14.8 23.0 37.8 82.2 35.9 36.0 35.9 
- 2.2 

B9S Copper: ingot 
1- 2 -2 -I 10 17 27 16.6 14.2 27.7 20.9 
3- 4 -9 0 16 11 27 36.9 26.9 14.3 20.6 
5- 6 -8 -11 32 40 12 83.3 45.5 40.5 43.0 
7- 8 +14 +6 7 8 15 32.1 24.3 19.0 21.6 
9-10 -7 -5 41 23 .64 108.2 52.0 49.7 50.8 

11-12 +14 -2 10 15 25 8.5 7.9 11.2 9.5 
13-14 -I -11 17 25 42 46.3 31.6 36.4 34.0 
15-16 0 -18 28 24 S2 222.7 69.0 58.4 63.7 
17-18 + 1 -9 5 24 29 S1.0 33.8 48.7 41.2 
19-20 -5 0 20 15 35 44.4 30.8 26.6 28.7 
21 + 1 

Averages I- .2 I- 5.1 18.6 
-3.7 

20.2 38.8 65.D 33.61 33.21 33.4 
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TABLE Xl (Cant.) 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Periods Devia- Devi&- 'Dura- Dura- Dura- Peroentage Change Index 

tion of tiOD of tioD of tion of tiOD of Rise as Rise as Fall as of cy-
law high rise fall 'cycle per cent per cent per cent clical 

from from low to ~~ of en- ~Ji:: v..ru.. 
refer- refer- low ~ bilit 
ence ence low high (8)+~) 
date date --

2 
mos. mos. mos. mos. mas. 

. • 
195 Print cloths 

1- 2 -9 -2 16 27 43 42.6 29.9 38.6 34.2 
3- 4 M 0 0 7 31 38 31.2 23.8 40.4 32.1 
5- 6 +12 -3 20 17 37 ~.2 48.0 34.2 41.1 
7- 8 -1 +17 33 14 47 63.9 39.0 33.5 36.2 
9-10 .. 10 0 29 11 '40 97.4 49.3 42.9 46.1 

11-12 +7 -2 17 21 '38 41. 7' 29.4 28.0 28.7 
13-14 +5 -9 13 .24 37 35.0 25.9 35.3 30.6 
15-16 + 1 -5 40 11 51 436.9 81.4 51.1 66.2 
17-18 +1 -1 13 15 28 157.8 61.~ 73.9 67.5 
19--20 -6 +8 29 88.4 46.9 
2f S 

Averages + 2.0 + .3 21. 7 19.0 '-39.9 108.7 43.5 42.0 42.7 
+ .9 

flO S~: Middk= 
1- 2 C 
3- 4 S 

+4 54 32.3 
S 

5- 6 + 7 C 120 144 63.3 38.8 
7- 8 0 R 
9-10 R +2 24 7.9 23.3 

11-12 +22 -1 3 28 31 5.7 5.4 11.4 8.4 
13-14 +13 -1 13 12 25 6.1 5.7 8.6 7.1 
15-16 -3 
17-18 +3 

+4 53 4 57 196.9 66.3 10.5 38.4 
+ 1 13 22 35 17.6 15.0 37.0 26.0 

19-20 +3 +13 25 4 29 30.2 23.2 2.4 12.8 
21 +3 

Averages + 6.0 + 3.1 37.8 21.1 53.5 53.3 25.7 15.7 20.7 
+ 3.0 21.4 15.7 35.4 51.3 23.1 13.0 18.0 

t69Nml&: ...... 
1- 2 +9 +3 3 20 23 7.5 7.0 33.1 20.0 
3- 4 -2 +13 22 25 47 119.1 54.4 57.1 55.7 
5- 6 +19 0 16 55 71 144.4 59.1 48.5 53.8 
7- 8 S S 
9-10 +4 +8 43 11 54 26.5 20.9 20.9 20.9 

11-12 +15 +3 14 17 31 14.7 12.8 17.9 15.3 
13-14 +6 -2 19 18 37 18.8 15.8 14.5 15.1 
15-16 +2 -11 33 23 56 152.3 60.4 18.3 39.3 
17-18 +7 -3 5 29 34 37.3 27.2 45.7 36.4 
19--20 +6 +12 21 7 28 24.0 19.4 8.1 13.7 
21 +5 

Averages + 7.1 + 2.6 19.6 22.8 42.3 60.5 30.8 29.3 30.0 
+ 4.2 19.6 18.7 38.7 60.5 30.8 26.9 28.8 



(I) 
Periods 

(2) 
Devia-

(3) 
Devia-

tion of tion of 
low • high 

from from 
refer- refer-
ence ence 
dote date 

mOIl- mOIl-

• 
1- 2 +7 +2 
3- 4 -2 -2 
5-6 -8 +1 
7- 8 +6 +6 
9-10 -10 -7 

11-12 -I -3 
13-14 +9 -II 
15-16 0 -15 
17-18 +3 -2 
19-20 -10 +12 
21 + 1 

Averages - .5 - 1.9 - .4 

1- 2 -4 -8 
3- 4 0 + 1 
5-6 -7 -I 
7- 8 +6 +5 
9-10 0 -5 

11-12 -I +14 
13-14 +4 -8 
15-16 -I -4 
17-18 +9 -4 
19-20 -5 +10 
21 0 

Averages + .1 0 
+ .4 

1- 2 C C 
3- 4 C C 
5- 6 C C 
7- 8 -7 R 
9-10 C -10 

11-12 +10 0 
13-14 +10 R 
15-16 R R 
17-18 R 0 
19-20 +11 -3 
21 +6 

Averages + 6.0 - 3.3 
- 3.3 

APPENDIX 

TABLE XI (Cont.) 

(4) (5) (6) 
Dura- Dura- Dura-
tioD of tion of tion of 

rise fall cycle 
low to 

low . . 

mos. ·mos, mos. 

S96 Lead: pig 
4 21 25 
7 13 20 

44 20 64 
15 5 20 
42 10 . 52 
24 26'1. 50 
1 25 32. 

31 23 54 
10 12 22 
37 3 40 

22.1 1~8 37.9 

500 Tin: pig 
5 33 38 
8 II ~. 41 22 

14 16 30 
34 8 42 
41 4 45 
15 21 36 
43 18 61 
2 '19 21 

30 4 34 

23.3 15.6 38.9 

166 Shoea: """,', 

72 96 
24 

16 24 40 
97 128 

31 
1 23 24 

46.5 25.5 72.0 
8.5 25.5 32.0 

~) (8) (9) 
eicentage Change 

Rise as Rise as Fall as 
per cent per cent per cent 

:x:~~ 
low high high 

. 
8.8 8.1 25~ 

17.4 14.8 23. 
72.6 42.1 15.4 
16.8 14.3 12.0 
55.2 35.6 424) 
27.8 21.8 15.4 
27.5 21.6 31.4 

228.5 69.6 55.7 
80.4 44.6 55.4 

126.8 55.9 23.7 

66.2 32.8 30.0 

9.1 8.4 38.9 
10.9 9.8 12.9 

1611.7 62.9 33.6 
35.4 26.2 16.6 
67.5 40.3 37.8 
80.4 44.6 16.8 
25.7 20.4 38.5 

224.6 69.2 46.0 
17.1 14.6 58.1 
98.1 49.5 19.3 

73.8 34.6 31.8 

20.1 16.7 
3.8 

8.9 8.2 1.6 
220.0 68.7 

33.9 
3.1 3.1 4.6 

63.0 24.2 11.0 
6.0 5.7 11.0 

525 

(10) 
Index 
of cy-
ctical 
varia-
bilit 

(8l+[g) 
--

2 

16.6 
19.1 
28.7 
13.1 
38.8 
18.6 
26.5 
62.6 
50.0 
39~8 

31.4 

23.6 
11.3 
48.2 
21.4 
39.0 
30.7 
29.4 
57.6 
36.3 
34.4 

33.2 

10.2 
4.9 

51.3 
3.8 

--
17.6 
8.3 
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(1) 
Period, 

(2) 
Devi&-

(3) 
Devia-

tion of tion of 
lmo high 

from from 
refer- refer-
enee enee 
da.te date 

mos. mos. 

1- 2 +9 +2 
3-4 -2 -1 
5-6 0 -6 
7- 8 -9 -4 
9-10 +3 -5 

11-12 +17 -1 
13-14 +6 -5 
15-16 + 1 -14 
17-18 +8 +2 
19-20 +2 0 
21 +5 

Averages + 3.6 - 3.2 
- 2.0 

1- 2 -17 -2 
3- 4 +3 +14 
5-6 +18 +4 
7- 8 -3 C 
9-10 C C 

11-12 C C 
13-14 C C 
15-16 +18 +5 
17-18 +10 +6 
19-20 +8 C 
21 C 

Averages + 5.3 + 5.2 
+ 5.5 

1- 2 S S 
3- 4 C C 
5- 6 -4 + 1 
7- 8 -6 +6 
9-10 + 1 -5 

11-12 + 1 -1 
13-14 +12 -11 
15-16 +2 -14 
17-18 +3 + 3 
19-20 -5 0 
21 1-11 

Averages - .8 - 2.6 
- 1.0 

APPENDIX 

TABLE XI (Cont) 

(4) (5) (6) 
Duro,- Dura- Dura-
tion of tion of tion of 

rise fa.U cycle 
low to 

low 

mos. mos. mos. 

B76 Stul billets 
2 21 23 
8 20 28 

29 12 41 
20 28 48 
31 26 57 
8 21 29 

16 20 36 
31 27 58 
9 20 29 

13 19 32 

16.7 21.4 . 38.1 

B80 Steel rails 
24 30 54 
18 23 41 
21 8 29 

214 224 

10 
11 

~ 
33 

57.6 18.6 76.2 
18.5 18.6 39.2 

.97 Lead pipo 

40 8 48 
27 16 43 
33 10 43 
24 27 51 
4 27 31 

30 22 52 
15 12 27 
20 3 23 

24.1 15.6 39.7 

<p (8) (9) 
ercentage Change 

Rise as Rise.. Fa.U as 
per cent per cent per ten 

O~Ji: of !!D- ~ c swng 
low high high 

5.4 5.1 34.9 
64.6 39.3 42.7 

197.3 66.4 59.5 
92.7 48.l 39.8 
55.4 35.6 24.1 
19.6 16.4 30.0 
48.1 32.5 33.3 

426.3 81.0 61.5 
62.3 38.4 55.2 
60.7 37.8 21.1 

103.2 40.1 1 40.2 

5.3 5.0 26.7 
27.3 21.4 39.3 

105.9 51.4 25.7 
111.5 52.7 

18.2 
16.7 14.3 23.8 
7.5 7.0 

45.7 25.3 26.7 
32.5 19.8 26.7 

55.6 35.7 17.4 
23.2 18.9 20.0 
57.9 36.7 41.0 
28.5 22.2 10.3 
20.0 16.7 25.0 

194.6 66.1 50.4 
64.6 39.3 51.5 
85.8 46.2 13.3 

66.3 35.2 28.6 

(10) 
Index 
of C$· 
cIieal 
varia-
bilit 

(8J+(g) --
2 

20.0 
41.0 
62.9 
43.9 
29.8 
23.2 
32.9 
71.2 
46.8 
29.4 

40.1 

15.8 
30.3 
38.5 

35.4 
19.0 

26.0 
23.2 

26.5 
19.4 
38.8 
16.2 
20.8 
58.2 
45.4 
29.7 

31.9 
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TABLE XI (Cone.) 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Periods Devis.- Devis- Durn- Dura- Durn- Percen tage Che.nge Index 

tion of tion of tiOD of tiOD of tioD of Rise as Rise as Fa.U as of ey-
low hif/h rise fa.U cycle per cent per cent per cent clie&l 

from from low to of pre- of en- ~~ varia,. 
refer- refer- low c(>ding suing hili! 
ence ence low high high (8)+&) 
date date ---

2 
mos. mos. mos. mos. mos. 

, 
.441 Leathe.r: sole oak, scoured backa 

1- 2 +9 +12 12 13 25 2.9 2.9 17.1 10.0 
3- 4 0 -1 6 14 20 36.2 26.6 27.8 27.2 
5- 6 -6 -2 39 15 54 35.1 26.0 13.0 19.5 
7- 8 -2 -8 9 29 38 16.4 14.1 16.7 15.4 
9-10 0 ~9 30 6 36 24.6 19.8 9.9 14.8 

11-12 -7 +2 35 8 43 19.2 16.1 12.6 14.3 
13-14 _d R 82 93 121.1 54.8 
15-16 R -9 11 8.3 31.5 
17-18 -3 -9 9 33 42 33.8 25.2 51.5 38.3 
19-20 + ,I +3 14 12 26 8.0 7.4 21.3 14.3 
21 + 1 

------------
Averages - .8 ~- 2.3 26.2 15.7 41.9 33.0 21.4 19.8 20.6 

- 1.5 19.2 15.7 35.5 22.0 17.3 19.8 18.5 

Bec:a.u&e of the presence of measuretl ~Jating to periods of rise without correspondinll: measures for period 
of decline (nr vice versa) the lIum of averages of the fieures in columns (4) and (5) is not in all case 
eqUal to the averace of the figures in column (6). 



TABLE XII 
!rfBASURES DBSCRIBING THB BBHAVIOR OJ' WUOLKSALB COMKODITY PRICES DURING PERIODS OF RBVIVAL AND RECBSSlONIN AMBRICAN Busumss, 1800·1925 

Averal[e8 relatloa: to Timing. Duration and Amplitude of Cyclical Movement •. ' 

(I) I (2) (3) (4) (5) (6) (7) (8) (9) (10) ~ I) (12) (13) (14) (15) (16) (17) (18) (19) (20) 
Ref. Commodity No. of Behavior during revival ehnvlor during reeellion Averalte duration Av. percentage 
No. cycle. Con- Sag- Ria- Turnl Av. Av. Coo- Sag- RI&- Tum. Av. Av. of of 

ob- atant ging in. ob- time ""'- stant ging in. ob- tim, per- RI .. Fall Cycle RIo< Fl'dl 
served ~I'rved as a de-- cent- served as a de- cent- in in m ba"d baoed 

viation age cr viatlon DIC of moa. mOll. mna· on en- ~re 
in ,ioe in fall auina: In. 

montha bascd montha based· high blah 
from ~drnr;' 

from on ~re value value 
th(' tho eed OK 

refer- )ow refer- ~b 
.n" value .nee .. 
date date -------------------------------------------

I ·BarJey 10 11 - S.S 91.9 10 - 6.4 39.9 22.1 15.2 37.3 41.9 39.9 
- 6.4 . 

---------------------------------------
2 ·Com • 1 10 -1.0 88.0 1 • - 4.7 40.0 20.4 19.2 39.7 43.1 40.0 

- 3.7 ----------------------------------------• ·Oat. • 1 10 - 3.3 97.3 1 • - 6.6 44.1 22.2 19.0 41.2 44.8 ".1 
- 6.6 ----------------------------------------------• ·Rye 8 1 1 • - 9.6 96.8 1 1 8 -10.2 39.4 24.0 20.7 ".7 40.6 39.4 

96.8 r-, -10.9 42.6 24.0 18.6 i~ 40.6 42.6 ._------------ -- ----
0 'Wh ... 0 J 1 7 -13.4 114.5 1 0 -16.3 41.0 34.8 22.0 56.8 47.1 41.0 

120.7 -16.4 35.6 29.6 18.8 49.7 47 .~ 35.6 ------------------ 1---.:; 13 Cattle: choice to prime 10 11 - 5.5 52.0 10 -1.0 26.7 27.1 37.0 32.0 26.7 

~ 
- 1.5 

1-------------------- ---- --- ---------
I. Cattle: .-ood to choice 10 11 - 1.8 48.1 10 0 24.3 25.7 13.2 38.9 30.2 24.3 

- .7 ----------------I----- ------------------
15 Ho •• : beavy 10 11 - 2.5 83.4 10 - 3.8 36.9 :U.2 17.6 38.8 41.1 36.9 

- 4.2 ---------------------------- I- ---~ ---
10 Ho •• : Uaht 10 11 - 1.2 83.4 10 - 3.4 37.1 20.7 17.7 38.4 '1.1 37.1 

- 3.8 -------------------------------------------
17 Sheep: ewe. 10 11 - 5.7 121.2 10 - 4.0 49.6 24.5 13.7 38.:1 .U.S 49.6 

- 3.9 ---------1""'i"iD.O ----------- ---------I. Sheep: wetheR 10 11 - 6.7 10 - 4.9 47.3 2,.8 13.2 38.0 '9.0 47.3 
-4.9 

(21) 
Index 
ofcr-

dice. 
varia-
bility 

---
40.9 

---
41.5 

---.... 
---

40.0 
41.6 

".0 
41.5 

29.3 

---
27.2 

---
39.0 

---
39.1 

---
50.7 

---48.1 



22 "1IeaDa I. " - 1.9 100.6 I. -1.1 30.8 18.3 20.1 38." .... 39.8 40.2 
- 6.2 ----------------110 --------- ---

" Cotton ·1 I I. + 3.2 114.7 + 3.0 42.2 23.2 16.5 38.7 .7,3 42.2 ".7 + 3 . .1 -- I--------------------------
1I "K ... • 2 • I.. 175.7 2 • + 2.2 , .. 34.7 13.2 48 •• 62.3 58,9 60.6 

146.0 + 2.2 58.9 24.0 13.2 36.2 59.0 58.9 58.9 ------=-0.3 --- - ------------ ------
48.5 

---... "- • 2 
• • 118.S 2 • - 5.9 42.7 34.S I •• 49.4 42.7 45.6 

82.6 - 6.4 42.7 25.2 14.9 39.3 41.6 42,7 42.1 --------------------------------------------
31 "Hay • 1 1 • + 8.7 78.7 1 1 • + 3.1 35.6 24.7 22.1 46.9 .... 35.6 38.2 

76.S + 3.6 35,6 21.7 22.1 .... 39.8 35.6 37.7 
----------------------------------------

<2 Hides I. 11 - 7.0 88.6 I. - 6.1 39,S 24.9 13.4 38.3 .... 39.5 <2 •• 
- 5.7 

--------------I----------------------------.. ·Hope • 2 • + .• 2M.O 2 • - 3.9 64.9 20.1 27.4 47.5 65.8 .. .. 65.3 
2M.O - 2.9 50.' 20.1 21.8 ".3 65.8 6O.S 63.1 

----------------- -----------~ ------------., Milk I. " + 3,1 89.5 I. + 5.4 39.3 2S.S 38.' 44.1 39.3 4-1. 7 
+ 5.7 --------------------------------------------•• ·Onlons I. " - 5.9 648.3 I. -11.9 78.1 17.0 20.4 37.' 76,7 78.1 77.4 
-11.1 --------+2:"P -------------- ---------------

51 *Potatoea I. 11 351.5 10 t 2.2 70.6 22.8 16.3 39.1 72.2 70.6 71.' 
4.1 -- ------------------------------------------

53 RI", • 1 I. - 4.1 51.4 1 • - 3.1 27,9 23.1 20.4 ... 30.8 21.9 29.3 
51.4 - 4.0 27.8 23.1 .. 18.6 39.6 30.8 27.S 29.3 ----------------------------------------------5. Wool: fine clothing • 1 1 • - 2.1 69.8 1 1 • - 3.6 30.1 27.4 20.7 48.1 34.0 30.1 32.0 

".. ~ 
- 4.6 31.0 24.0 131 37.7 34.2 31.0 32.6 

---------------------- ------5. Wool: medium • 1 1 • ~ .1 73.2 1 1 8 - 5.5 26.S 26.0 17.5 43.5 33.1 26.5 29.8 
78.6 - 5.6 26.5 22.9 17 .5 37.7 34.1 26.S 30.3 .. - I~ 46.61--- 10 1---;S,'3 ------

Beef: (resh ,. 11 + .• 24.4 14.5 38.9 30.2 25.3 27.7 
+ 1.2 -- ------ ------•• Beef: ealt • 1 I. + 1.9 .. .. 1 • + 1.9 29.9 25.3 16.1 41.4 37.3 29.9 33.6 

,. 1 + 1.9 29.9 23.1 16.1 36.1 35.4 29.9 32.6 

__ lA RCOnd average appearing in co1.(8) II bued upon all entrIes except that for perlocl (17). The entry for thIt period baa been ezcl.uded if the commodIty In questfon ft • 
.ueeted by Federal price relUlation at tID. time. 

Tbe eecond averaa:ea in coL (14) are bued upon all entries except those (or pufod (16). 
A second avenge appearlnf:.1n any other column II baaed upon entries relatina to succ:euive periods only. In ItAI computation ac:count baa been taken only of thOR period. 

durlnc which the liven commodity conformed to the JeD,eral price movement.. A Une in place of • second entry metUll that there wu no case in which IlUCCelli.ve tl1l1la were 
recorded. 

"-he commoditia marked with an utAerillk ha.ve Drice movement. which are ittqu]ar, in the IeDIe that they do not conform In any I)'Ite:matic f .. blon to the cyclfca1 DlOWi
of aeneral pricee. For a. more detaUed aplanatlon lee '"', pp. 81, 102. 



TABLE XII (Cont.) 

~~. Co~~ity 

I~: 
(0) (~ (~ ~ ... ,n'l (9) 

(10) (1l1 :I~) ~: m\:.!lo (1') (1lt.....~~1:...ti~~., A~.~) (2O) 

I~~ ~~~i ::: If.:: 

~~ 
I·C;:~;I :~ ~ i~ 

of of 

~ cent- I~ a~:~r, 1£ l~. :f£~ ~-!~~ age of 
. rloe .11 aum, Ina: 

based baaed high high 
pre- :.r. ... - vQlue value IO~ding I .. 

low high 
value ence value 

date 

•• H.mo . I. 11 + 1.1 60.4 I. + 2. 30.1 23.9 15.8 39.7 34.3 30.1 32.2 
+1. 

71 Mutton I. 11 i- .1 102.8 I. + !.~ 46.6 25.1 14.4 39.5 48.' .... 47.7 
+ 1 ,. Pork:J.cured. mIt mess I. 11 1- 1.7 79.8 I. =u 34.3 21.1 17.0 38.1 38.8 34.3 36.5 

7S Pork: cured. rougb 9 I I. i- 4.8 92.5 1 • -u 39.7 24.3 19.9 44.2 44.7 39.7 42.2 
aides 92.5 - S:. 36.S 24.3 17.0 41.4 ".7 36.5 40.6 

7. Pork: cured, short • 1 I. 1- S.2 90.5 1 • ~U 38.8 24.9 19.0 43.' 44.0 38,8 41.4 
clear sides 90.5 -. 35.7 24.9 16.1 41.1 .... 35.7 39.8 

8. .BN~t~.: creamery extra. I. 11 1- 2.7 77.3 ID =u 37.6 24.0 15.8 39,8 41.9 37.6 39.1 .. .B*~ty.: creamery firsts . I. 11 i- 2.S 72.0 I. =u 35.8 23.3 16.6 39.9 39.8 35.8 37.8 

.S 'B~:%Ui' 10 11 1- 2.7 80.3 10 =u 38.2 24.0 15.8 39.8 42.7 38.2 40.4 .. 'Ch_ ID 11 1- 4.5 71.1 I. = ::~ 34.9 24.9 14.4 39.3 37.8 34.9 36.3 

104 Bread: Cincinnati 2j • I 4 + 7.0 H4.1 • 1 J t,~~ 31.9 67.5 59.0 94.5 42.9 31.9 37.4 
43.S 22.5 32.0 4 .• - 30.3 22.5 26.4 

106 Bread: New York 4j 5 • 1+ 7.2 43.9 S S +. ! 14.8 45.S 12.0 58.7 27.4 14.8 21.1 
34.3 + •. 14.8 18.0 12.0 30.0 22.5 14.8 18.6 

109 Coffee I. 11 1+ 1.8 78.9 I. - .! 37.6 19.9 17.7 37.6 37.8 37.6 37.7 
+ . 



.1 1 1 + 3.1 SS.04o . 6 + 5.9 15.7 40.6 21.7 65.8 31.3 15.7 23.5 
59.1 + 5.8 12,5 27.5 10.1 0&5.3 32.1 12.5 22.3 

III Cracken: OYlltu '1 

112 Cracker.: soda • -2- --1-1- --.- +4.9 ---:«.4 -'---1---r--c;- + 3.2 17.'5 32.l---u:-G ---s6.'2 23':'8 ~ 20.6 
46.4 + 2.6 15.3 20.8 11.2 34.0 25.1 15.3 20.5 

113 Cod .1 ----�---�---.- + 5.7 ~~:; ----1-----.- + ~:~ ~i:~ ~~:~ ~~:~ :~j ~~J U:~ U.~ 
--------------------------------------------

11< Herrin. , I 1 9 + 2.1 64.1 2 1 1 + 1.3 25.6 31.4 22.1 53.6 35.l 25.6 30.3 
57.2 + 1.3 20.9 22.5 17.4 48.2 32,2 20.9 26.S 

II' Mackerel • =-1-::-:---:--:----1---1--1--------------------------
1 10 + 7.3 87.5 1 9 + 2.6 43.4 20.6 21.3 41.9 oW.I 43.4 41.7 + 2.5 -------------------------------------- ------II. Salmon , 2 9 +11.9 33.2 1 :2 7 + 7.3 17.9 28.6 22.7 51.3 22.6 17.9 20.2 

25.6 + 8.2 17.9 17.0 22.7 42.5 19.0 17.9 18.4 --------------------------------------------
111 -Flour: rye , 
11. -Flour: wheat, winter • straights 

12. -Flour: whent, standard • patena 

12. -Applel • 
12. ·Currants • 

3 8 + 3.0 98.6 3 7 + 1.9 38.9 24.1 25.9 50.0 42.1 38.9 40.5 
98.6 + 3.2 33.8 24.1 19.8 50.0 42.1 33.8 37.9 

=-1,:::::-----:--:---1--::-11--1-:----------------
2 9 - 1.4 89.6 2 8 - 5.5 36.8 21.0 22.1 43.1 40.7 36.8 38.7 

89.6 - 4.0 32.9 21.0 19.9 4-1.6 40.7 32.9 36.8 
~I--=-----I---I--I------------------- --------

2 9 - 5.7 73.1 2 8 - 5.4 32.4 25.9 17.2 43.1 36.1 32.4 342 
73.1 - 3.9 28.5 25.9 14.3 40.4 36.1 28.5 32.3 

=~Ic.,-'-_:_------I---II-- --I----W- + 3.1 127,5 ----,-----.--=--2.4 49.3 18.4 2U 41.9 54.1 49,3 ~ 
127.5 - 1.5 46.2 18.4 22.1 39.7 54.1 46.2 50,1 

=-I::::---,----/--::--{------------------
1 10 - 3.6 123.9 1 9 -10.3 35.2 18.4 21.4 39.9 44.5 35.2 39.8 

-10.7 

13. Prunl!8 I. ~+-,,------I---I-----------------------------------
11 +.9 83,7 10 - 6,3 43.4 16.2 22.9 39.1 42.3 43.4 42,8 

m Raisin. , 
13. La •• • 

- 5.4 
:-::-1--::-:-:,------1--:-1--------------------

1 2 8 + 4.9 91.8 1 2 7 + SA 42.8 34,1 20.9 SS.O 42.6 42.8 42,7 
66,2 + 5.4 38.0 26,2 17.5 42,8 38,0 38.0 38.0 

~-I------I---I------------------------------------
1 1 9 - 2,6 105.2 1 1 8 - 4.1 39.9 28.9 21.0 49.9 45.9 39.9 42.9 

91.2 - 3,3 35.5 22.4 18.0 40.0 42.8 35.5 39.1 

13' Meal: com. fine white • :-:c~--:-::_:_--_:_-_:_:-,I-_:_-II--I-:_I-I--- ---w- _ 6.0 ~--I-----.- _ 4.1 35.6~~----;o.J39.935.6~ 

I" Menl: corn, yellow • 
- 3.0 

:::-1-:-:-:----;,----1--::--1--1--:--1----------------
1 10 - 6.3 87.0 1 9 - 2.8 34.3 29.1 11.2 40.3 41.0 34.3 37.6 

table 

141 Molaaaes , 
145 Pepper • 

- 2.6 
=i-:-:..,..-----I-,--I---------------------------------

3 8 + 8.2 65.5 3 7 + 5.1 28.6 30.6 23.7 54.3 34.0 28.6 31.3 
48.4 I + 5.1 28.6 22.8 23.7 45.8 28.0 28.6 28.3 

1 1 9 - 1.6 15.3 1 1 8 - 2.7 32.7 25.1 22.6 47.7 34.6 32.7 33.6 
72.6 2.7 29.6 23.1 15.4 42.0 32.6 29.6 31.1 



TABLE XII (Cont.) 

~~. 
_(2) 

£ 
(1U) (I (I." ,(~3) ,,';:~lon (15) (I~""~~""'ti~~8 I A~.·~ . (20) ! 

I·~~t l::l '" '';:~ :.:-l..;:v.. ."~I I~ed cent. !~ :~. ~~e €ifl~ ara 01 
ri .. ~ baoed .'::f.h la!!Jl". ~ 

u. 
ct Ina: In. 

low .'::f.h value enee ue 
date 

'46 '·Salt 8 , , • + '.2 64.8 , 1 8 :j:U 24.3 28.4 11.5 ..... 33.2 24.3 28.7 
.... 2 24.3 21.7 17.5 38." 28." 24.3 26.3 , .. Starch: com '1 • , 6 + 3.2 39,5 3 , 6 as 19.0 51.5 ~t 86.2 26.8 19.0 22.9 
35.0 15.4 '.$ 51.0 23.1 15 .... 19.2 ... 'Suoar, raw • , 

'0 + '.1 93.1 I • +3:: 40.' 26.2 18.1 «.3 ".7 40.' 42.0 
93.1 39.3 26.2 16.6 42.1 ".7 39.3 41.5 

150 ·Suaar' .... uJa ... • I 10 1+ '.0 72.1 I • HI 33.S 27.2 17.7 « .• 37.2 33.5 35.3 
72.7 32.2 27.2 16,1 42.7 37.2 32.2 34.7 

152 "Tea • II 1+ 2.2 25.S I • ....: tl 17.3 16.9 21.9 38.8 19.1 17.3 18.2 

158 Cottonaeed oil '0 II 1- .$ 103.6 10 - I.: 38.8 22.6 15.9 38.S 45.2 38.8 42.0 
- .C 

161 81 2 • 1+10•0 63.5 10 a: 29.5 20.9 2".8 39.2 31.0 29.5 30.2 
63,S 29.8 20.9 18.4 39.2 31.0 29.8 30.4 

166 Men', .hoes: .. _ ........... • • 2 , + 6.0 ".0 3 3 • 3. 11,0 ... , 25.5 72.0 24.2 11.0 17.6 
6.0 -3. 11.0 8.' 25.5 32.0 $.7 11.0 8.3 

173 Men's .hoe.: chocolate 7 1 2 8 1+ '.1 25.4 1 2 7 - !.j 14.9 28.3 22.7 51.0 16.6 14.9 15.7 
elk 14.0 - 2.' 14.9 15.2 22.7 J6.7 11.3 14.9 13.1 

II. MeD's shoes: vici kid 2 • 1 3 3 + 2,3 89,9 , 1 2 2 +1. 20.3 91.0 17.5 108.5 35.3 20.3 27.8 
'.3 +1. 20.3 - 17.5 - '.2 20.3 12.2 

177 Women'. 'hoes , 1 • • + 7.8 54.7 I • , 
=r~ 14.8 40.8 26.6 67.4 25.0 14.8 19.9 

14.1· 14.8 13.3 26.6 39.3 12.2 14.8 13.5 

179 Calico • 1 10 + 6.0 64.9 1 • :j:U 25.7 19.0 24.4 43.4 26.8 25.7 26.2 .... 25.7 19.0 19.7 39.6 26.8 25.7 26.2 



'80 D~nims .\ 1 10 + S.O 55.6 10 + S.S 24.2 23.9 15.8 39.2 27,9 24.2 26.0 + 6.7 ------------------ ------I .... ---I..,... ---,., DrUlings: Pepperell ·1 1 10 + 8.3 60.3 10 + 4. 8 23." 19.9 38.3 23 .• 26.4 
+ 5 . • ------------------------- ---

'.2 Drilllnp: Mus 0 ·1 1 10 + 1.7 74.2 10 + 4.1 26 .• 25.8 13.4 38.9 32.6 26.4 29,S 
+ 4.8 - ------ ----[------- ------137.6 ---

183 Flannel: colored 71 3 • + 7.6 96.3 2 • + 7.' 31.7 27.0 12.0 38.1 31.7 34.6 

'--.--
+ 8.7 , .. Flannel: unbleached ·1 2 + 8.1 73.3 1 • +10.1 26.7 27.0 11.6 38.S 32.6 26.7 29.6 
+11.0 ----------------------------------------------

185 Ginahama: AmOlkeaK 10 II + 4.8 45.6 10 + 6.1 + 6.4 
22.3 25,0 16.0 41.0 25.3 22.3 23,8 

------ --- - --------------- ------
186 Ginebama: Lancaster 9 2 • + 4.3 50.3 10 t '.7 20.7 25.8 14.9 38.8 26.1 20.1 23.' 

'.9 

'.0 M ualin: Fruit of the 10 II + 1.5 57.6 10 t 5.' 2S.3 26.3 H.O 38.2 130:Z 25.3 27,1 
Loom 5.7 -------------- --- I------- ---

191 Mulin: Lonsdale 10 11 + "'.9 58,2 10 + 5.7 25.8 23.8 14.2 38.0 29.S 25.8 27.6 
+ 6.0 

2J.4 ,.2 Mualin: Roua:h Rider .10 II + 6.3 51.6 10 + 4.S 23.4 20.0 16.8 36.8 24.9 24.1 + 4.8 
1--..:0 ---- -------------- --------- ------,.3 MUllin: Wamautta 9 1 10 + 9.9 44.3 1 • t 6.4 17.5 20.8 18.8 21.7 17.5 19.6 

7.' -------------------------
' .... ---,.5 Print clothe 91 1 10 + 2.0 IOS,7 10 t .3 42.0 21.7 19.0 39.9 42.0 42.7 •• ------ ---6I7 -------- --- ------I,.., ,.6 Sheetinp: 4-4 Indian .1 1 10 + 8.3 10 t 8.1 24.3 23.2 16.6 39.0 28.6 26.4 

Head •• 2 

197 Sheeting!: f-4. 10 II + 6.8 ".J -
10 It 5.2 27.0 22.5 17.5 40.0 31.0 21.0 29.0 

Pep.,.,.,l 6.3 
1--.:;:;- -, .. Sheetinge: 4-4 Ware • ~ ... + 5.3 93.0 

1-
10 t1.7 33.4 18.9 44.1 36.4 33.4 34.9 

Sh""" 96.7 2.1 33.' 20.2 18.9 40.4 36.1 33.' 34.7 , .. Cotton thread 31 , • +20.5 64.' • • + 3.5 20.4 44.3 49.2 96.0 36.4 20.4 28.4 
69.9 + 3.3 19.7 11.5 32.3 45.0 31.7 19.7 28.7 

202 Cotton yarns: carded. .1 
- I-- ~ .....,... l--..:s • . 10 + 3.8 82.9 10 + 3.0 34.8 22.6 39.9 36.8 35.8 

conee 10/1 + 3.7 ------1l~75.3 1-----f-w ------1"""17:\ ------1"32.7 ---203 Cotton yarru: carded. 10 t 3.5 32.7 23.7 40.8 34.6 33.6 
cones 2211 4.2 



TABLE XII (Cont.) 

(1) (2) (') (4) (S) (6) (7) (8) (') (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) 
Ref. Commodity No. of ~havior during revival B~havlor dUring rece&lion Average duration Av. percentage Inda 
No. cycl~ Con_ Soa· RJ&. Turns Av. Av. Con- Saa· Ri .. Turns Av. Av. of of of cy-

oh- atant &ina ing oh- time per- stant giog Ing oh- time ""'- ru.e Fall C~'cle Rise Fall clieaI 

"""'" '''''''' as a. de- cent- served as n de- cent- in in m based baaed varia-
viatioa age of viation afc of mo!!. mos. mos. on en- :lte- bUity 

in ri .. in all suing 'OK 
months based months based high high 

from ~':Jj~<; from on cRre- value value 
tho tho ee ing 

refer- low refer- high 
.n" value '"'" value 
date date ----------------------------------------------

206 Flannels: white • 1 1 • + 3.7 31.4 1 1 • + 5.7 '.5 33.4 11.1 44.S 21.1 '.5 15.3 
32.4 + 6.0 '.5 27.0 11.1 37.7 21.2 '.5 15.3 -- --------------------------------------------

210 Suiting: Middlesex 61 1 1 1 • + 6.0 53.3 1 1 1 7 + 3.1 IS.7 37,8 21.1 53.S 25.1 15.7 20,7 
51.3 + 3,0 13.0 21,4 IS.7 35.4 23.1 13.0 18,0 

------------------------------------------
21' Underwear: shirts and , 5 6 + 7.7 41.9 7 , + 6.7 15.0 96.0 28.7 124.7 21.J 15.0 18.1 

drawers 10.4 + 8.5 15.0 24.0 13.0 26.0 '.2 15.0 12.1 ----------------------------------------------
214 Underwear: union 5uiu 2 4 1 5' +10.4 270.0 6 1 2' + 6.0 35.6 141.5 47.5 189.0 44.7 35.6 40.1 

SA + 6.0 48.1 36.0 23.0 - 5.2 48.1 26.6 ---- -- ---- --- f-;o.s 215 Broadcloth 6 1 2 " - .3 42.0 1 2 '" - .3 40.5 19.5 60,0 22.6 20.5 21.5 
14.8 - ., 17.1 21.5 15.2 40.3 11.1 17 .1 14.1 -------------------------------------------

216 French serge 7 1 1 1 • + •• 43.3 1 1 1 7 + 2.6 21.0 30.9 23.1 54.0 25.0 21.0 23.0 
43.3 + 2.2 16.6 30.9 16.0 46.2 25.0 16.6 20.8 ---.- --------------

217 Storm serge • 1 1 - .1 48.1 1 1 8 + 3.9 22.6 29.0 18.7 47.7 22.9 22.6 22.7 
48.1 + 3.7 21.7 29.0 14.1 4.1.1 22.9 21.7 22.3 ----------------------------------------------

21. Poplar cloth 5 3 2 6 + 9.8 49.3 , 2 S + 7.4 18.5 35.6 20.2 55.8 24.8 18.5 21.6 
49.3 + 8.7 18.5 35.0 14.0 53.3 24.8 18.5 21.6 ---------------------16.9 ------------------

21' Sicilian cloth 51 4 1 6 + 5.8 50.4 , 1 6 + .• 41.6 25.8 55.6 25.2 16.9 21.0 
50.4 0 16.9 30.0 14.0 41.7 25.2 16.9 21.0 -------------------------------------------

22. Worsted yanu: 2-32', 10 11 + 1.9 54.5 I. - 1.5 24.4 19.9 18.2 38.1 26.8 24.4 25.6 
- 1.9 ------------------------------------------2Zl Wonted yarM: 2-40'. • 1 I. - .5 56.6 1 • - I.J 24.1 24.7 18.7 43.3 25.6 24.1 24.8 

56.6 - 1.6 21.9 24.7 14.5 41.5 25.6 21.9 23.1 ---------------------------------------------
223 Linen ehoe thread , • 1 1 5 +14.0 76.8 5 1 1 , + 8.7 16.4 75.0 49.7 124.7 26.2 16.4- 21.3 

5.1 + 8.7 7.3 11.0 35.0 - 4.' 7.3 6.1 



22. Silk: raw, Japanese 10 II - 4.0 73.4 10 -1.2 JSA 26,S 12.6 39.1 37.0 35.4- 36.2 
Kansai No.1 - 1.6 ---- I ..... ------139.0 ---------

228 Silk: raw, Japanese 10 II -3.4 68.3 10 + .1 27.1 11.9 36.3 34A 35.3 
extnJ.-eJ:tra - .1 ----------- • --, -- l--;:o:z ---23:0 ------

232 Anthracite c:oal: broken • • 7 + 8.7 19.6 • + 2.2 61.2 84.2 IS.7 10.2 12.9 
13.6 + 1.3 10.2 8.3 23.0 34.6 11.9 10.2 11.0 ----------------------------------------------

233 Anthracite coal: chest· 3 • 1 • + 5.7 39.7 • - 3 3 T 6.3 22.S 19.7 21.0 40.7 28.3 22.5 25.4 
nut + 6.3 ---------------------- ---------1-...0 ------", Anthracite coal: ega: 2 • 2 S + 1.1 33 .• • • 2 + 4.5 27,9 11.0 33.0 25.0 27.9 26 .• + 4.5 ---------------------- --,-- --- ---

23S Anthracite coal: stove 2 S 1 S +10.0 38.S • • 2 + 4.5 36.9 11.5 31.0 42.5 27.6 36.9 32.2 + 4.5 
139.'9 ----I----------------- --------- ---------

236 Bituminous coal: 91 1 10 +10.2 59 .• 10 + .S 27.4 13.7 25.2 31.2 27.5 29.3 
Kanawha +13.1 ~ 11i2.7 -------- --- ---

237 Bituminous coal: New 8 1 10 + 4.2 1 .. + 4.1 33,8 17.9 23.7 51.6 39.3 33.8 36.5 
River + 6." 65.2 + 6.7 28.2 24.0 13.7 37.7 32.9 28.2 30.5 --------.- ------

" 

----.-------------------------
238 Bituminous coal: 8 2 + 6.4- 71.4- + .7 32.1 16.9 31.1 48.0 33.5 32.1 32.8 

Pocahontas + 9.2 71.4 + 3.0 34.2 16.9 21.7 39.1 33.5 34.2 33.8 - ----------------------------------------------
239 Coke 10 11 + .8 215.2 10 -1.9 58.2 20.7 17.2 37.9 58.2 58.2 58.2 

- .S ----------------------------------------------
2 .. Matches 11 9 2 + 2.0 16.7 7 1 2 + 6.0 28.6 85.0 81.0 240.0 14.3 28.6 21.4 

16.7 + 6.0 28.6 - 7.0 - 14.3 28.6 21.4 ---------------------------- ---
2.7 Petroleum: crude 8 1 1 9 + 2 .• 124.4 1 1 8 + 6.9 39.9 29.9 16.7 46.6 50.1. 39.9 45.0 

• '.91.9 + 6.9 41.8 25.0 14.7 37.7 ".2 41.8 ".0 ----II ----- ------ I ...... 248 Petroleum: refined, (or 7 2 8 + '.0 67.3 2 1 7 + 6.1 26.1 29.4 19.9 33.1 26.1 29.6 
""port 40.7 + 6.1 27.6 23.8 17.2 38.2 27.0 27,6 27.3 ------ ---

,.9 Petroleum: refined 1500 7 2 1 8 + 7.7 47.2 2 1 7 + 6.3 17.9 25.3 24.0 49.3 27.1 17 9 22.8 
fire test 31.4- + 6.3 15.6 22.1 22.5 42 •• 22.6 15.6 19.1 

4i8 ------25. AUlera • • 2 S + 7.' 125.4- 3 2 S + 1.6 18.3 65.0 19.5 62.7 18.3 31,0 
32.2 + 1.6 18.3 32.5 12.7 ".S 23.0 18.3 20.6 --------------------------------------------251 Butta 7 2 9 + 9.6 100.1 3 7 +7.4 17.2 32.0 23.1 55.1 36.4 11.2 26.8 
8O.S + 7.3 11.2 18.5 19.0 37.5 31.0 11.2 24.1 - 1---,- ---------

252 Chisele SI 3 2 • +13.3 61.4 2 2 • :j: •. 2 21.6 35.8 30.2 ".8 31.2 21.6 26.' 
26.9 •. 2 21.6 15.0 24.4- 36.0 19.0 21.6 20.3 - l---.u ---------2$3 Door koobi 7. 1 1 • + •.• 49.4- 2 8 + 5.0 22.7 24.2 22.7 30.1 22.1 26.4 
42.1 + 5.0 22.1 15.4 22.1 39.0 21.4 22.1 25.0 



TABLE XII (Cont.) 

(I) (2) (3) (f) (S) (6) (7) (8) (.) (10) (11~ (12) 113) (14) (IS) (16) (11) (18) (19) (20) (21) 

"" . Commodity No. of Behavior during revivaJ ehavior during recession Average dunLtion Av. pm:entale Inda 
No. cycl .. Con· Sag- Ris- Turn. Av. Av. Con- Sag· Ris- Turn. Av. Av. of of of cy-

ob- stant ging inK ob- time .". stant • ing in. ob- time per- ru .. Fall Cycle ru .. Fall clieal .. "'''' .. "'''' as a de- «nt- served as a de- cent- In in in ba"'" ""'''' 
"",la· 

viation age of viatIoa af' of moo. m ... m ... on en- on pre-- bility 
in rise in all. luing ceding 

months b .... months based higb higb 
from on pre- from 

~~li: 
value value 

th, eedmg tho .... ". low refer- hlah 
.n"" val •• ,noe ~Iue 
date date ----------- I--:;:-s.; ---------:"""i0D.7 ---117.1 ---

"f Files 3 3 f • + 7.2 49.9 2 • I 3 17.1 30,3 70.3 29.5 23.3 
49.9 + 5.S 17.2 30,3 16.0 42.S 29.S 17.2 23.3 

------ I- 1--:j:i3.'2 Iii":! 25S Ham ..... • 5 I 5 +1l.6 56.S 3 , f 11.1 58.1 28.7 '87.5 26.4 18.7 
10.4 +13.2 11.1 IS.S 18.3 30.0 ••• 11.1 10.2 

------I ..... --- --------1+i0.6 '.....,-:0 ". Loeb • I I +12.2 69,3 I 9 20.1 26.2 19.0 30.8 20.1 25.4 
39.2 +11.2 20.1 17.7 19.0 39.3 24.1 20.1 22.4 ------------------------- I-

259 Pi, iron: basic 10 II + 5.1 82.2 10 - 3.4 36.0 14.8 23.0 37.8 35.9 36.0 35.9 
- 2.2 ----------------------------------------------

260 Pi,iron: 8eMemu 10 II + 3.2 79.4 10 - 2.4 39.2 17.3 20.7 38.0 39.4 39.2 39.3 
- 1.1 ---------------------- --- --..-:7 ---------

: ......... ---
261 P~o~r:h~~oundry No.2 10 II + 3.1 90.3 10 - 3.4 39.3 21.1 37.8 39.6 39.4 

- 2.2 ----------------------------------------------
26' Pia: Iron: foundry No 2 10 II + 1.5 88.2 10 - 3.0 38.4 19.2 19.3 38.5 39.2 38.4 38.8 

Southun - 2.0 ----------------------1----;. --- lo':1 ---39.2 --- '""'ii':9 ---
266 Bar Iron. from atore, 10 II + 3.5 68.3 10 31.9 19.1 31.9 31.9 

Phila. - ., . 
--------1-:j:"2.9 ----------- ---------39.2 ---------267 Bar Iron: from mill. 10 II .... 10 - 3.0 35.0 17.8 2'-' 36.1 35.0 35.6 

Pitta. - 4.0 ------ ------1-:-- ---19.6 ---------------
269 Nalla: wire 9 I 10 + 7.1 60.5 I 9 :I: 2.' 29.3 22.8 42.3 30.8 29.3 30.0 

60.5 f.2 26.9 19.6 18.7 38.1 3D.' 26.9 28.8 

271 Plan .. , • 2 , +23.0 86.2 2 I 3 • 1+7.0 18.6 50.7 .....-:3 96.0 36.2 18.6 27.4 
11.1 

I~ 
20.8 9.0 39.0 - 10.0 20.8 15.4: ... ---- ---.- -- 1..........- - to.O 272 Saws: CI'OMC:Ut 1 I +10.5 67.8 • I I 10.0 15.0 81.0 32.1 21.3 . 11.1 +13.0 10.0 - 15.0 - 10.0 10.0 10.0 



273 Saws: hand I 7 I • +13.3 63.3 • I I +13.0 18.2 186.0 15.0 201.0 .... 18.2 2 •• 7 . ••• +13.0 18.2 15.0 - ••• 18.2 13.3 

274 Sh.- '1 • I 7 +12.3 23.8 • 7 + 6.0 10.9 128':8 2'.7 53.2 15,0 10.9 12.9 
22.9 + 6.5 10.9 18.6 24.3 38.0 13.1 10.9 12.3 

27. 
1-

..... biIIdII I. I! + 3.' 103,2 I. - 3.2 ".2 16.7 21.4 38.1 ".1 ".2 ".1 
- 2.0 .----- ---- 1S7."6 --- ---1......,-280 ......... 5 7 + 5.3 45.7 5 5 + S.2 26.7 18.6 16.2 25.3 26.0 

32.S + 5.5 26.1 18.5 18.6 39.2 19.8 26.7 23.2 

2.7 Trowela 1 • I- I 2 +22.0 55.0 • I I +14-,0 5 .• 49.0 19':0 68.0 26.8 l--;-:s 16.3 
1.7 +14·.0 5 .• - 19.0, - 1.7 5 .• '.7 

4'" 2U '19.5 ---
288 V-.... • I I • +11.1 ... , I I • + 3.9 19.5 21.0 28.9 20.3 

35.2 + 3.9 19.1 16.1 2".9 39.5 18.0 19.1 I. 5 , .. W"ue: fence • I I. + 3.6 .... I • + •• 23.0 22.3 11.1 39.' :->s:s 23.0 24.2 
+ 2.2 ------:--.-- 1------- ------------ ---,., Wood ....... • I I + S.6 ".7 10 + 5.2 39.2 23.8 16.7 ... , 31,9 39.2 38.S 
+ 6.9 

"'""i3.2 ------------------,--- --------------- ---, .. Copper; inaot 10 I! - ., 65.0 10 - 5.1 33.2 18.6 20.2 38.8 33.6 33.' 
- 3.7 ------ --------------1--..:-;- --- ---------, .. Copper: Ibm. • I I. + 3.1 53.2 I • - 3.0 28.6 20.0 3B.7 '0.0 2B.' 29.3 
- 1.2 ---- I----- ''''' --- ,----•• 5 Copper: wire 10 I! + 1.3 56.3 10 - 5.5 30.7 22.4 39,0 30.7 30.7 30.7 
- •. 2 ----1-----;;- ------••• Lead: pig 10 - •• 66.2 10 - 1.9 30.0 22.1 15.8 37.9 32.8 30.0 31.4: 

.4 -- -=-i:6 •• 7 Lead: pipe • I 1 • - .B 66.3 1 I • 28.6 24.1 15.6 39.7 35.2 28.6 31.9 
- 1.0 ------••• Quicksilver • 1 10 + 3.0 59.0 1 •• + 2.3 24.7 23.0 18.4 41.4 26.5 24.7 25.6 

59.0 + 2.4 24.9 23.0 13.4 33.6 26.5 24.9 25.7 ------.- --I, 125.'6 .,. Silver • 1 I + I.. 41.5 1 • - ., 23.6 18.5 ".1 23.5 23.6 23.5 
21.9 - •• 23.6 21.7 18.5 .... 17.7 23.6 20.6 ------ - ------------300 Tin: pig 10 11 + .1 73.8 10 0 31.8 23.3 15.6 38.9 34.6 31.8 33.2 

I, 
+ .• 

126.'3 -- ----
'01 Zinc: abeet • 1 10 + 1.7 70.6 1 • - 5.5 23.0 20.7 ".7 31.6 26.3 28.9 

64.' - •• 26.3 17.6 20.7 36.1 28.5 26.3 27.4: ... Zinc: alab 
, ---- ---------------------• 1 10 - 2 .• 88.3 • - 7.7 35.3 20.1 19.1 39.2 39.8 35.3 37.5 

3.7 . 



TABLE XII (Cont.) 

(') (2) 
ltd' _ Commodity 
No. 

(3) (') (5) (6) (7) (8) (') (10) (Ud (12) (13) (14) (15) 
No. of Behavior during revival ehavlor during recession 
cycl .. Con- "". Ri,. T_ Av. Av. Con- ""- Ri .. T_ Av. Av. 

0 .. stant ging In. 0 .. tim. "",. stant ging In. 0 .. time per-
ouv .. .... v .. aa a de- cent- served lUI a de- cent-

vialion age of viation agc of 
in ri" in fall 

mantha ..... d montha baaed 
from ~re- from 

~li: tho ... tho 
",,,. low refer- high 

(16) (17) (18) (19) (20) (21) 
Average duration Av. percentage lndes: 

of of of cy-
Riae Fall Cycle Ri" Fall dic:al 

In in .. ba"d ba ... varia-
moo. moo. moo. onen· on pre- bility 

auin. ceding 
high high 
valu. valu. 

on" valu. .nee v;alue 
date date 

Hemlock: N. Y. 6 
-~-=-,----.,.,....,.,..--I---,--I-.,..-----------------------------------

1 1 1 8 + 6.4 47.9 3 1 6 + 4.2 15.2 38.3 17.5 55.8 24.8 15.2 306 
21.9 + 4.2 15.2 24.7 17.5 41.7 U.S 15.2 

20.0 
15.3 

308 Maple: N. Y. 6 
:::-1-:-:---:--:-:-::----1---:---1-:- ----------------------------------

2 1 8 +11.2 55.1 3 1 6 + 7.0 13.4 35.0 14.0 49.0 29.7 13.4 21.5 

310 Oak;: White, plain N. Y. 6 

:-:::-l-::-c:--:-;:--:-::--:c:-oci---:-I--c:- __ -:- _____ .. _.,_-:- ______ + 6.8_,,_.' ___ '0_.' ___ 14_.0_ 36.6 25.3 13.4 19.3 

2 2 7 + 7.3 77.1 2 2 6 + 1.3 20.7 38.7 27.3 66.0 301 20.7 25.4 
_ 13.5 + 1.3 23.6 20.3 21.0 35.5 11.6 23.6 17.6 

312 Oak: white. quartered. 8\ 
N.Y. 

313 Pine: white board. ,\ 

317 Pine: yellow lidinl • 

9 +11.0 47.1 1 9 +11.9 13.2 28.9 15.4 44.5 24.S 13.2 18.8 
__ +=_--:-:---:-_:-_1_-",:-1 __________ 51.2 _________ +13.0 13.2 23.9 15.4 38.9 25.8 13.2 19.5 

2 9 +12.1 32.7 I 1 8 + 8.5 8.2 28.4 20.0 51.3 22.7 8.2 15.4 

:
:-:-j-:::-_--::_-:::-__ I._:--I---:- 27.2 + 9.1 6.2 23.1 12.7 42.4 20.0 6.2 13.1 

, -,- --,- --8- + 3.6 -'-'-0-.'- --3- --,- --,- --, - ----,-., -2-8-.0- --,-.-.0- --,-,-.• - --.-,-.,- --.. -. ,- --'-8-.0- 34.4 

2 

3" Poplar: N. Y, , 
321 Spruce , 
__ +."---,-_,,-,,,-___ 1 ___ 1_,.- __ -1-_-1---::-1...,--,-.,- __ 3_'_. ' ________ - 1.4 _2_8_.0 ___ '_3_.3 ___ ,_,_.4 ___ ,_,_.3 ___ ,_,_ .• ___ '_8_.0_ 26.3 

I 10 + 9.8 37.8 1 9 + 5.0 12.0 20.1 22.8 42.9 23.1 12.0 17.5 
37.8 + 5.2 12.0 20.1 18.0 39.0 23.1 12.0 17.5 

~:+-::--------I--:--I-- ---,- --w- + 2.2 3'6.8 -----,- --,- + 7.817":'3 25.31ii':3 --.aT 2.5:0 17":'3 ~ 

323 Shinaies: cypreas • 
". Shineles: red cedar 8 

327 Brick , 
33. Doon 6\ 

__ +-:-_______ 1 ___ '1__ 28.8 + 7.8 17.3 22.1 18.3 39.9 21.9 17.3 19.6 
, -,---,-I~ +"3.7 S5.5 -,- --2- --,- --,- -=-u 23.2 "39:2 "39:2 S9.4 28.8 23.2 26.0 
------------~--I--:---I~~~~~~~~~ 

1 1 9 + 6.6 67.4 1 I 8 - 1.7 30.4 21.1 26.2 47.4 34.3 30.4 32.3 
72.2 + .3 33.3 15.6 20.1 37.0 35.6 33.3 34.4 

-----,-...- --0-91:7 ----1,--,- --=-2.4 3U 25.21ii':3 43.6 39.3 3U 37.3 
______ ---::-- ___ ~ _________ - 2.4 ~~~~~~~ 

2 2 7 + 6.3 70.9 1 2 7 -.7 25.6 28.3 28.3 57.8 31.2 25.6 28.4-
25.0 - .7 22.S 11.8 23.2 4-9.3 17.7 22.5 20.1 



2 5 - .6 109.2 1 1 1 5 +.8 27.1 61.5 17.7 79.2 38.4 27.1 33.0 

--:-+=_--:--:-_-:-_-I---::_I __ I_-II-:,.-+_-II---I--3-'-.-6~--'--'--'---I-"'+-._21-2-'-.-, , __ 9_._°-1-..:1_',-' 7 32.3 25.8 27.1 26.7 ~ --�-----
9 1 10 + 2.8 78.8 1 9 + 1.9 34.1 28.2 16.1 44.3 36.2 34.1 3S.1 

338 LI_ 

m GlaM: window, A 

• I 

55.S + 1.4 34.1 21.6 16.1 39.2 31.6 34.1 32.8 

345 Gra.: window, B 10 11 + 2.4 67.6 10 + 1.5 29.5 24.0 15.9 39.9 33.6 29.S 3"5 

.... LInIeed oU 

+ 1.0 
=+-:-:-.,.--,,---II---:-:,---i--I----1- -- -- --1- 1- ----

10 11 - 1.5 96.5 10 + I.V 36.6 25.9 12.6 38.S .f2.0 36.6 39.3 

349 Putty 
:-::-1-::-::------1.-:::-1- _ 1-____ + 1.2 -- ----

51 "1 6 +10.0 59.8 3 1 6 + 4.8 24.1 26.3 34.8 65.6 31.1 24.1 27.6 

350 Rooin 

_____ 1- _59_.8_
1
- __ 1--1--1--,+,--,,6:... 2_1-:.25" . .:.9_1-..:1:.9".2-1_..:1::6.:.. '",.,--"39" . .:.0-1_,,,3:.1 ::.1-1_",2::5.:.. "-1 __ 2::8::.:.,.5 

=~'-=--:-------'1--9,-+--1--- 1 10 + 2.8 124.5 1 9 +.8 36.8 26.0 16.2 42.2 43.7 36.8 40.2 

352 Tar 

353 Turpentine: lPirite of 

35' Lead: carbonate of 

::::+-::-______ -1---::_1 __ 1_:- ______ 109.1 ____ 1- --....:!:......:!~~~~~~~ 
8 1 98 + 3.8 88.3 1 1 8 + 2.1 37.7 25 .. 0 17." 42.2 44.4 37.7 41.0 

=+-::_--;-_--:---:-_1-...,--1-- __ 1-,-- ____ 1--:-::-::- _____ + 3.6 ______ 1~ ------
9 1 10 - .7 139.8 1 9 + 1.0 42.0 28.9 14.0 43.0 46.6 42.0 44.3 

=:+-:----:-_-:-_,----:-_1_::-_1 __ 1 __ .1 ___ 1_-::-_1-:-:-:-1_-::88"'.-;9+_+ __ 1 ___ 1-::-_1_+.;.-1:--:.0_4_,_.0 ___ 2_5_.' ___ 1_,_.0 ___ 40_.1 ___ '_1_.8 ___ '_2_.0_~1_._"_ 
10 11 + 2.6 25.3 10 + 4.2 12.7 24.1 14.9 39.0 17.2 12.1 14.9 

355 Zinc: aside of 

357 Acid: muriatic 

-1-------1-:---1--1--1-______ 1--- + ,.31- ------------
8 11 + 8.3 26.1 2 8 + 1.5 12.8 28.2 22.1 SO .... ! 17.' 12.8 15.1 

13.5 + 3.0 12.8 13.3 22.1 35.2 11.' 12.8 12.1 
=,-:-:-:----:--:---I-~-I-'7'--+_::_ -------------------------------

4i 3 2 1 5 +.2 87.0 2 2 1 5 - 2.0 37.1 26.2 53.5 82.2 42.0 37.1 39.S 
72.1 - 1.2 39.6 16.1 18.7 35.7 37.6 39.6 38.6 

360 Acid: sulphuric 

362 Alcohol: wood 

51" 1 6 - 1.2 56.4 3 1 6 - 5.7 30.2 27.0 46.4 77.0 30.7 30.2 30,4 
.,--,:-1--:-:--:--,-_...,---__ -1----,_1-,- __ 1-____ 4,7.7 _________ - 5.8 30.2 20.0 21.7 47.0 26.8 30.2 28.5 

9 1 10 - 1.5 85.3 1 9 + 1.4 39.4 30.8 13.4 44.2 37.1 39.4 38.2 

363 Alum 

ill Soda: bicarbonate of 

381 Sulphur 

382 Tallow 

85.3 + 2.5 39,4 27.4 13.4 38.6 37.1 39.4 38.2 
==--1--:-:-----1--:-1-,-- -1- -1---::-

5 4 1 0 61.4 5 5 + 8.8 19.1 62.8 10.' 73.2 22.1 19.1 20.9 
___ -:-___ ,---_1.---1--,- __ 1- ____ 14.9 __ ,1- __ 1_ +10.5 19.1 18.7 10.4 31.7 10.3 I~ 14-.7 

51 "1 6 +14.3 69.3 2 1 7 + 4.9 33.3 13.2 57.8 72.4 28.2 33.3 30.7 
::--+::-:---:-_____ +--:_1_:- __________ 69.3 + 5.3[~ 13.2 22.0 40.7 [~ 28.0 28.1 

4 1 4: 6 + 1.8 74.1 J 3 4: -10.0 35.5 47.7 39.7 87.5 35.' 35.5 35 .• 

:::--i-:::-;:,---------I.---:-::--I-- 55.2 -10.3 24.4 24.0 23.3 47.3 28.3 24,4 26 . .1 -1- ---- ------ 1----:--::-
10 11 - 1.6 74.4 10 - 1.7 35,4 23.5 14.8 38.3 38.2 35.4 36.8 

~ Alcohol: grain 

-1.8 
1-::--:-:--,----1--,,-1- --------1-1--1-".-1·--1----""'---1--------1---

8 2 9 - 3.9 26.6 2 8 - 7.2 9.4 25.9 18.6 44.5 16.2 9.4 12.8 
28.7 - 6.8 9.4 20.6 18.6 39.1 17.0 9.4 13.2 



TABLE XII (Cont.) 

J.!J (2) (3) (f) (S) (6):.;J (0) (9) (10) (11~ (12) (13) (14) (IS) (16) (17) (18) (19) (20) (21) 
Commo<!lly No. of Behavior d nl revival ehaVlor during ttce8I!IiOD Average duration Av. percentage Illdes: 

No. cycl .. eo .. "" .. Ri .. Turn. Av. Av. Con- "".' Rio- TU"" Av. Av. of of of cy-
ob- ,"'n "DB in. ob- time ,,,,,. stant gin. ing ob- Ume p". Ri .. Fall Cycle Ri" Fall cHeal 

"""ed "",ed as a de- cent- .. ",ed 81 a de- . cent. in in m based based varia-
viation age of viation 8fe of mo •. moo. mos. on eD- on pre- bilitv 

in ,i .. In all luing cedins 
montha band montha based high ~b from on pre-- from 0';lire- value ue 

the eedlng the e Ina: 
refer- low ...r .... ~h ence value .nee ue 
da .. date ----I----------- --- ---------

396 Glyc:erine 0 2 • + 4.6 81.6 2 0 + S. 35.3 24.7 18.6 43.4 39.4 35.3 37.3 
81.6 + 7.0 36.3 24.7 12.0 34.9 39.4 36.3 37.8 -- """"iO -------------- ---------

397 Opium • 1 - .3 111.8 1 • - .6 35.6 24.4- 14.8 39.2 43.1 35.6 39.3 

-----.- ------------ --~ ---------------------
400 Quinine 71 3 +11.0 85.5 2 8 :): 3.4 32.5 16.5 28 3 45.1 37.1 32.5 34.S 

85.S 3.1 32.S 16.5 22.7 42.5 37.1 32.S 34.8 

40S Bedroom ebaln 31 2 2 1 6 +11.7 104.6 3 2 • 4 :): 8.7 20,1 56.7 27.3 96.3 38.2 20.1 29.1 
35.5 8.7 20.1 23.5 19.5 43.0 23.7 20.1 21.9 ..,. Bedroom seu 41 3 1 7 +11.3 71.1 2 2 • 1..- + 4.6 "'"'1s:8 ".0 16.7 74.2 38.6 15.8 27.2 
74.1 + 5.0 15.8 21.3 16.7 4O.S 37.7 15.8 26.7 ---------------- ---------------

412 Kitebea ebaIn 61 I I • +12.6 51.9 • 1 8 +10.6 16.0 31.9 26.0 62.0 27.8 16.0 21.9 
3S.0 +11.7 14.5 21.2 19.8 47.5 22.S 14.5 18.6 -------- 2l:2 43.5 41. Kitchen table. 2 3 1 I 6 +16.7 284.2 S I 4 :): S.S 134.0 279.0 52.0 21.2 36 6 
24-.3 S.S 34.5 10.0 21.0 19.6 34.5 27.0 

4" Carpeta: Azmln.ter 7 I I I 8 + 5.9 37.9 I • I 7 + 6.7 13.7 32.3 22.3 54.6 23.1 """i3.7 IS.' 
40.' + 7.0 12.2 26.7 13.2 42.8 24.2 12.2 18.2 ----------148,2 --------- ---

418 Carpet.: BnJIIel. 6 1 I 9 + 4-.6 4-2.6 3 1 6 :): 4. 11.7 19.5 67.7 23.6 11.7 17.6 
53.0 3.8 11. 7 26.2 10.8 38.0 26.0 11.7 10.3 -- I ........ --~ 12:3 4 •• Carpeta: Wilton 6 2 • + 2.7 2 2 6 + 2.5 12.3 47.5 10.8 67.3 22.0 17.6 
4-7.6 + 2.' 12.3 25.2 10.6 30.3 25.3 12.3 18.8 -- I-

42' PaI!o • • • 3 5 + 8.0 80.6 1 • 3 S :): 7.6 26.1 59.7 24.2 84.0 38.5 26.1 32.3 
23.3 7.6 20.2 10.5 16.0 24.S 18.8 29.2 24.0 ----- ---

423 Sheetln.: 10-4 Pep. 10 11 + 5.1 "".1 10 :): 3.7 25.5 23.0 15.8 38.8 30.0 25.5 27.7 
"""II 3 •• 



10 1+13.6 42.' 2 8 + 7.4 14.4 25.1 20.0 .s.1 22.4 16.4-
--I . ....::::=------j---�-- 45.6 + 8.0 14.4 20.6 20.0 38.6 23.4 16.' 

5 -2---2---2-+:36.51J3.6-,-f--J -'----3""""+J.7 19.0 '""84.066.0""'i56.0 40.0 19,0 

8 
19.4. 
19.9 

34.0 
23.8 _-1_.,.,..-,-_____ -1 _____________ ~ __ f__ __ + 3.1 10.0 -=-~-=- 28.6 10.0 

51 4 1 6 +21.2 55,1 2 I 1 t 9.3 20.3 26.8 36.0 150.4 28.9 20.3 

, 
24.6 
18.8 _-1 ________ .1--- ______ 26.2 9.3 17.3 12.7 31.2 40.7 20.3 17.3 

~-=-----I--I--I---- ------------2' " 2 1 "+14.1 82.6 5 1 1 .1 +11.3 15.6 72.7 53.0 150.0 31.1 15.6 23.3 
__ I---------I---I--I------I~ 14.4 _________ +11.3_15_.6 ___ "_.0 ___ 19_.0 ___ -_ 12.3 _15_.6 ___ 1_3._9_ 

9' 1 10 + 3.B 63.5 10 + 4.7 27.4 23.9 14.8 38.1 30 . .5 27.4 28.9 
__ 1 _______ -1 __ -1-_ + 5.3 --:-+-7-1--;-1--:-:-:--1...,..,..,....,-1--:-1-- ----------------1-----'1--

3j .1 1 2 5 +19.4 118.1 4 :2" + S.S 23.3 82.3 35,7 102.7 "2.0 23.3 32.6 
38.3 __ I~ 23.3 13.0 20.3 39.0 27.7 23.3 25,5 

1 10 + 1.4 52.8 1 9 - 4.9 24.0 20.1 22.2 42.3 29.7 26.0 27.8 
35.4 - 4.9 ~ 15.1 22.2 38.0 25.2 26.0 25.6 

11 -.1 ",2 10 - 3.5 19.1 20.1 19.6 39.7 26.1 19.1 22.6 
- 1.6 

• , 
---------------------, + 8.9 61.1 I -I . 8 t '.5 30.9 24.6 56.6 81.2 27.J 30.9 29.1 

65.8 '.3 18.1 21.7 12.5 30.5 26.1 18.1 22.' 

---------------- --------------- ---, +14.7 80.0 5 I I 3 +11.3 15.6 72.7 53.0 150.0 31.9 15.6 23.7 

17 .• +11.3 15.6 24.0 19.0 - 14.2 15.6 a.9 

, 3 

'I 

9 

. 10 

-+-::--,---::----1--1--1-- ------ -I--- -- --11 +.8 35.7 I 9 +.7 18.7 27.0 15.7 42.7 24.0 18.7 21.3 
_-1. _______ -1 ___ 1- __ 1- 28.7 ,I- + .6 18.7 IV.l 15.7 36.2 21.0 18.7 19.8 

10 11 _ 1.2 30.8 10 - 1.0 15.6 24.1 14.8 38.9 20.6 15.6 18.1 

_.I-::---,--...,..--,--~---I--I--------------___ +_.9 ________ _ __ _ 
I 10 _ ,8 33.0 1 9 - 2.3 19.8 26.2 15.7 .1.9 21.4 IV.8 20.6 

__ 1--===-==----1---1--1-- __ 1 ___ 22.0 _________ - 1.5 19.8 IV.2 15.7 35.5 17.3 19.8 18.S 
71 1 2 8 +12.2 4.4 2 8 + 6.9 19.8 21.9 17.3 38.6 26.8 19.8 23.3 

__ 1.--------1---1-- ______________________ +_1_0_.0 ____________________ _ 
8 + 5.2 42.6 1 2 7 +12.7 18.7 36.0 14.0 50.0 22.2 18.7 20 .• 

.,-,,:-1--:;:.==------1---1-- ____________ 43_.5 __________ +_"_._0 _18_._' _'9_.' ___ 1_0_.0 ___ 38_.6 ___ 21_.' ___ 1_8_. ' ___ '_0_.1_ 

10 11 + 1.6 91.7 10 + 2.6 39.2 23.4 15.2 38.6 42.5 39.2 40.8 

__ 1-------1.--1---1---------- +'.8 __________ 1 __ _ 
10 11 + 1.4 60.6 10 +.5 28.9 22.0 16.8 38.8 31.B 28.9 29.9 

_1--:-:-----1--1- 1--I-:-+-::--I---,.~---::-j-+-I·-:--·I--::- + .3.1--:::-::- 1--:::-::-9 1 10 -.9 67.8 1 9 - 5 7 41.0 23.7 20.0 43.7 31.5 41.0 36.2 
64.4 6.4 41.0 22.4 20.0 40.7 29.3 41.0 35.1 

9 

9 

, , 



Ref. 
No. 

Commodity 

455 Starch: laundry 7 

456 Tobacco: plug 

457 Tobacco: 

:lINo sales durlna one ph:Llle of revival. 
INo quotation durin, one phase of revivaJ.. 
fNo quotation durina: one phaae of recession. 
IStrike dUriDS one phase of receulon. 

TABLE XlI (Conc.) 

30,9 22.3 
19.4 19.8 

5l.1 
32.2 

29.5 
26.8 

25.9 
25.9 

27.7 
26.3 

16.1 
10.9 

17.8 

'The meaenres for Hme (commodity No. 338) relate to the eight cycles occurring between 1890 and 1919. A change of grade in 1920 ma.de it impossible to carry the analyai& 
throulb the entire period. 
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TABLE XIII 

M&ASUnEs DESCRIBING TIlE BEIlAVIOB OP WaOLBSALE CoMMODITY PRICES DURING 
PERIODS OF REVIVAL AND RECEBSlON IN AlmSIOAN BUSINESS, 1890-1925 

Ranking of Commodities, by GroU!?_, according to the A_Duration 
of (,'ycl •. 1 

(1) (2) (3) 
Ref. Commodity Average 
No. duration of 

cycle 
(in months) 

Cattle: choice to prime 
Farm products 

37.0 13 
1 -Barley 37.3 

49 ·Onions 37.4 
19 Sheep: wethers 38.0 
17 Sheep: ewes 38.2 
42 Hides 38.3 
16 Hogs: light 38.4 
22 'Beans 38.4 
47 Milk 38.4 
25 Cotton 38.7 
15 Hogs: heavy 38.8 
14 Cattle: good to choice 38.9 
51 ·Potatoes 39.1 
2 'Corn 39.7 
4 ·Oats 41.2 

59 Wool: medium 43.5 ?7.7l 53 Rice 43.6 39.6 
5 -Rye 44.7 37.9l 

37 ·Hay 46.9 40.9 
44 ·Hops 47.5 44.3) 
31 'Eggs 48.0 36.2) 
56 Wool: fine clothing 48.1 37.7l 
34 'Fl~ 49.4 39.3 
6 ·Wheat 56.8 (49.7) 

Fooda 
109 Coffee 37.6· 
74 Pork: cured, wt mess 38.1 

158 Cottonseed oil 38.5 
152 ·Tea 38.8 
64 Beef: freah 38.9 

130 Prunes 39.1 
161 ·Vinegar 39.2 
99 ·Cheese 39.3 
71 Mutton 39.5 
69 Hams 39.7 
89 -Butter: creamery extra, N. Y. 39.8 
95 -Butter: creamery extra, St. Louis 39.8 

lThe main entries 10 this table are a~ baIII:!d upon all the cycles in individual commodity prices In 
computing the avemges liven in parentheses exceptionally long cycles in the prieee of individual C!Ommodi
ties (i. eo those which extended over two or more cycles in general business) have been excluded. For a 
more detailed ezplanation see ten. pp. 89-90. 

-rhe commodities marked with an asterisk have price movements which are irrqular. in the sense that 
they do Dot conform in any systematic faabion to the cyclical movements of aeneral prices. For a more 
detailed aplanation (II!e: test. pp. 81, 102. 
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TABLE XIII (Cont) . 
(1) (2) 

. 
(3) .. 

Ref. Commodity Average 
No. duration of 

cycle 
(in months) 

Foods <yom.) 
90 *Butter: creamery firsts, N. . 39.9 

129 ·Currants 39.9 
139 Meal: com, fine white 40.3 
140 Meal: com, yellow table 40.3 
68 Beef: salt ' 41.4 (36.1) 

115 Mackerel 41.9' 
128 ·AkPI~ 41.9 (39.7) 
119 *F our: wheat, winter straights 43.1 (41.6) 
120 ·F1our: wheat, standard patents 43.1 (40.4) 
113 Cod 43.5 
76 Pork: cured, short clear sides 43.9 41.1) 
75 Pork: cured, rough sides . 44.2 41.4l 

149 ·Sugar: ra.w 44.3, 42.1 
ISO ·Sugar: granulated 44.9 42.7l 
146 ·Salt 45.9 38.4 
145 r.:r 47.7 42.0) 
138 49.9 40.0) 
117 ·Flour: rye 50.0 
116 Salmon 51.3 r2

.

5

1 114 Herring 53.6 48.2 
141 Mol ..... 54.3 45.8 
131 Raisins 55.0 42.8 
112 Crackers: soda 56.2 ~34.0l 106 Bread: N. Y. 58.7 30.0 
111 Crackers: oyster 65.8 t·3l 
148 Starch: com 86.2 51.°l 104 Bread: Cincinnati 94.5 

Clou.. tmd cIotking 
192 Muslin: Rough Rider 36.8 
191 MusIin: Lonsdale 38.0 
183 F1annel: colored 38.1 
220 Worsted yarns: 2-32'8 38.1 
190 MusIin: Fruit of the Loom 38.2 
181 D:r,: Pe perell 38.3 
184 Flann : unbtached 38.5 
186 G~[~:": Lancaster 38.8 
182 D : Ma.ss. D 38.9 
196 Sheetings: 4-4 Indian Head 39.0 
228 Silk: raw, Japanese extJoa..extra 39.0 
226 Silk: raw, Japanese Kansai No.1 39.1 
180 Denims 39.2 
193 MusIin: Wamsutt& 39.6 
195 Print cloths 39.9 
202 Cotton yams: card~, cones 10/1 39.9 
197 Sheetings: 4-4 P~re1l R 40.0 
203 Cotton yarns: c ed, cones 22/1 40.8 
185 Ginghams: Amoskeag 41.0 
221 Worsted yams: 2-40'. 43.3 (41.5) 
179 Calico 43.4 (39.6) 

~ footnote on P8.KC S4.J. 
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TABLE xm (Cont.) 

(I) (2) (3) 
Ref. Commodity Average 
No. duration of 

cycle 
(in months) 

C/olias and c/ollli", (coni.) 

198 Sheetings: 44, Ware Shoals 44.1 40.1 
206 Flannels: white . 44.5 37.7 
217 'Storm~ 47.7 43.1 
173 Men's oes: chOcolate elk 51.0 36.7 
210 Suiting: Middlesex 53.5 35.4 
216 French serge i4.0 46.2 
219 Sicilian cloth 55.6 41.7 
218 Poplar cloth 55.8 53.3 
215 Broedcloth 60.0 40.3 
177 Women's shoes 67.4 39.3l 
166 Men's oboes: black calf 72.0 32.0 
199 Cotton thread '. 96.0 

45.01 174 Men's shoes: vici kid 108.5 
213 Underwear: ehirte and drawers 124.7 26.0 
223 Linen ehoe thread 124.7 
214 Underwe&!': union suits 189.0 

FU8l and lighting 
239 Coke 37.9 
236 Bituminous coal: Kana.wha 39.9 
233 Anthracite coal: cheetnut 40.7 
235 Anthracite coal: stove 42.5 
234 Anthracite coal: egg 44.0 
247 Petroleum: crude 46.6 37.7l 
l38 Bituminous coal: Poca.hontas 48.0 39.1 
l48 Petroleum.: refined, for e&:rt 49.3 

38.21 249 Petroleum: refined, 150 0 test 49.3 42.6 
237 Bituminous coal: New ruver 51.6 37.7 
232 Anthracite coal: broken 84.2 34.6 
244 Matchee 240.0 

MetaJ.s and metal produda 
259 Pig iron: basic 37.8 
261 Pig iron: foundry No.2, Northern 37.8 
296 Lead: pig 37.9 
260 Pig iron: Bessemer 38.0 
276 Steel billets 38.1 
263 Pig iron: foundry No.2, Southern 38 5 
294 Copper: eheet 38.7 
293 Copper: ingot 38.8 
300 Tin: pig 38.9 
295 Copper: wire 39.0 
267 Bar iron: from mill, Pittsburgh 39.1 
266 Bar iron: from store, Phil&. 39.2 
3Q2 Zinc: slab 39.2 
289 Wire: fence 39.4 
297 Lead: pipe 39.7 
291 Wood .. rewe 40.2 
298 Quicksilver 41.4 t· 6

) 269 Nails: wire 42.3 38.7l 
301 Zinc: sheet 43.7 36.1 
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TABLE XIll (Cont.) 

(1) (2) (3) 
Ref. Commodity Average 
No. duration of 

cycle 
(in months) 

Silver 
Mdals and metal produds (oont.) 

299 44.1 40.9) 
253 Doorknobs 46.7 39.0) 
258 Locks 47.0 39.3) . 
288 Vises 49.9 39.5) 
274 Shovels 53.2 38.0) 
251 Butts 55.1 37.5j 
250 Au!!"rs 62.7 44.5 
252 ChiBels 64.8 36.0 
287 Trowels 68.0 -) 
280 Sreel rails 76.2 39.2) 
272 Saws: crosscut 81.0 -) 
255 Hammers 87.5 30.0) 
271 Planes 96.0 

42.5l 254 Files 100.7 
273 Saws: hand 201.0 -) 

Building molerials 
348 Lineeed oil 38.5 
354 Lead: carbonate of 39.0 
345 Glass: window, B 39.9 
359 Rosin 42.2 (3;.0) 
352 Tar 42.4 
319 Poplar: N. Y. 42.9 ~39.0} 
353 ~tine: spiritsof 43.0 40.1) 
327 Brie 43.6 ?8.5) 
321 Spruce 43.7 39.9) 
344 Glass: winClow, A 44.3 (39.2) 
312 Oak: white, quartered, N. Y. 44.5 138

.
9
) 324 Shin~les: red cedar 47.4 37.0) 

308 Ma.pe: N. Y. 49.0 36.6) 
355 Zinc: oxide of 50.4 35.2l 
313 Pine: white board. 51.3 42.4 
306 Hemlock: N. Y. 55.8 41.7) 
335 Doors 57.8 49.3) 
323 Shingles: cypress 59.4 50.0) 
317 Pine: yellow siding 64.4 42.3l 
449 Putty 65.6 139

.
0 

310 Oak: white, plain, N. Y. 66.0 35.5l 
338 Lime 79.2 32.3 

CMrriicaJ.s and drug. 
382 Tallow 38.3 
397 0r,ium 39.2 
396 G ycerine 43.4 34.91 362 Alcohol: wood 44.2 38.6 
393 Alcohol: grain 44.5 39.1 
400 Quinine 45.7 42.5 
377 Soda.: bicarbonate of 72.4 

40.71 365 Alum 73.2 31.7 
360 Acid: sulphurio 77.0 47.0 
357 Acid: muriatio 82.2 35.7 

,381 Sulphur 87.S 47.3) 
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TABLE xm (Cone.) 

(1) (2) (3) 
Ref. Commodity Average 
No. duration of 

cycle 
(in months) 

H ."" .. 'urnillkingB 
430 Tickings Amoskeag 38.1 
423 Sheeting 10-4 Pepperell 38.8 
424 Sheeting 10-4 Wamsutta 45.1 38.6) 
417 C~I<!: Axminster 54.6 

42.81 426 Pitc era 60.4 40.7 
412 Kitchen chairs 62.0 47.5 
419 Carpel<!: Wilton 67.3 39.3 
418 Carpel<!: Brussels 67.7 38.0 
406 Bedroom .. 1<! 74.2 40.5) 
427 Tumblers 81.2 (30.5) 
422 Pails 84.0 24.5l 
405 Bedroom chairs 96.3 43.0 
431 Tubs 102.7 

39.01 428 Plates 150.0 
429 Teacups and saucers 150.0 
J25 Naphies 156.0 
414 Kitc en tables 279.0 

Miscellaneous 
443 Paper: nt:wsprint 38.6 
448 Jute 38.6 
450 Rope 38.8 
440 Leather: sole oak 38.9 
436 Leather: calf 39.7 
441 Leather: sole oak, scoured backs 41.9 r· 5

) 
433 Cottonseed meal 42.3 

~gl 438 Leather: harness oak 42.7 
4$1 Rubber 43.7 40.7 
444 Paper: wrapping, Manila 50.0 38.6 
455 Starch: laundry 53.1 t2

.
2 

456 Tobacco: plug 87.7 64.0l 
457 Tobacco: smoking 150.0 
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TABLE XIV 

MEASURES DESCRIBING THE BEHAVIOR OP WHOLESALE CoMMODITY PRICES DUlUNG 
PERIODS OF REVIVAL AND RECESSlON IN .A.MEmcAN BUBINESS, 1890-1925 

Ranking of Commodities, by Groups, according to the Amplitude of Cyclical Price 
Movementsl 

(1) (2) (3) 
Ref. Commodity Index of 
No. cyclical 

variability 

Farm produdB 
14 Cattle: good to choice 27.2 
13 CattJe: choice to prime 29.3 
53 Rice 29.3 
59 Wool: medium 29.8 pO.3) 
56 Wool: fine clothing 32.0 32.6l 
37 *Hay 38.2 (37.7 
15 Hogs: heavy 39.0 
16 Hogs: light 39.1 
5 'Rye 40.0 (41.6) 

22 "Beans 40.2 
1 ·Barley 40.9 
2 "Corn 41.5 

47 Milk 41.7 
42 Hides 42.0 
6 ·Wheat 44.0 (41.5) 
4 ·Oats 44.4 

25 Cotton 44.7 
34 "Flaxseed 45.6 (42.1 ) 
19 Sheep: wethers 48.1 
17 Sheep: ewes 50.7 
31 "Eggs 60.6 f58 .9) 44 ·Bops 65.3 65.1) 
51 ·Potatoes 71.4 
49 -Onions 77.4 

Foods 
152 "Tea 18.2 
116 Salmon 20.2 r" 112 Crackers: soda 20.6 20.5l 106 Bread: N. Y. 21.1 18.6 
148 Starch; corn 22.9 19.2 
111 Crackers: oyster 23.5 22.3l 
113 Cod 23.5 21.9 
64 Beef: fresh 27.7 

146 "Salt 28.7 
f6.3l 161 ' Vin"l1ar 30.2 30.4 

114 Bemng 30.3 26.5 
141 Molas!Jes 31.3 28.3) 
69 Bams 32.2 
68 Beef: salt 33.6 f32.6) 145 Pepper 33.6 31.1) 

lThe main entries in this table 8ft Il~ baaed upon all the CYdea in Individual CX)Dlmodity prkes. 
In computing the averages given in PIU'Ultheees account baa been taken only of pereentqes ol riae and fall 
relatina to BllCC.'ea!Iive pbaaee of epeciilC cycle& For more detailed ezplanatiOD eee tat,. pp. 89-90-

*The commoditiea marked with an asterisk have price movements which an!: inegu]ar. in the IleDte that 
they do Dot conform in any aya~matlc faahioD to the C)'clical movement. of general pric:ea. For a more 
cletaUed ezplanation lite ten. pp. 81, ~Ol. 
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TABLE XIV (Cont.) 

(I) (2) (3) 
Ref. Commodity Index of 
No. cyclical 

variability 

Foods (coni.) 
120 "Flour: whea.!i:t&ndard patents 34.2 ~32.3l 
150 "Sugar: gran ted 35.3 34.7 
99 "Cheese 36.3 
74 Pork: cured, salt mess 36.5 

104 Bread: Cincinnati 37.4 (26.4) 
140 Meal: com, yellow table 37.6 
109 Coffee 37.7 
139 Meal: com, fine white 37.7 
90 -Butter: creamery firsts, N. Y. 37.8 

119 ·Flour: wheat, wmter str~hts 38.7 (36.8) 
89 -Butter: creamery extra, . Y. 39.7 

129 "Currants 39.8 
95 "Butter: creamery extra, St. Louis 40.4 

117 ·Flour: rye 40.5 ~37.9l 
76 Pork: cured, short clear sides 41.4 39.8 

115 Mackerel 41.7 
149 -Sugar: raw 42.0 (41.5) 
158 Cottonseed oil 42.0 

75 Pork: cured, rough sides 42.2 ~4O.6l 131 Raisins . 42.7 38.0 
130 Prunes 42.8 
138 Lard 42.9 (39.1) 

71 Mutton 47.7 
128 "Applea 51.7 (50.1) 

206 Flannels: white 
Cloths and clothing 

15.3 
173 Men's shoes: chocolate elk 15.7 ~13 .1) 
166 Men'. shoea: black calf 17.6 8.3) 
213 Underwear: shirts and drawers 18.1 12.1) 
193 Muslin: Wamsutta 19.6 
177 Women's shoes 19.9 (13.5) 
210 Suitins: Middleaex 20.7 (18.0) 
219 Sicilian cloth 21.0 
223 Linen shoe thread 21.3 ~ 6.ll 215 Broadcloth 21.5 14.1 
218 Poplar cloth 21.6 
217 Storm serse 22.7 ~22. 3) 
216 French serge 2~.0 20.8) 
186 Ginghams: Lancaster 23.4 
185 Ginghams: Amoskeag 23.8 
192 Muslin: Rough ruder 24.1 
221 Worsted yarns: 2-40'. 24.8 (23.7) 
220 Worsted yarns: 2-32'. 25.6 
180 Deuims 26.0 
179 Calico 26.2 
181 Drillings: Pepperell 26.4 
196 Sheetings: 4-4 Indian Head 26.4 
191 Muslin: Lonsdale 27.6 
190 Muslin: Fruit of the Loom 27.7 
174 Men'. shoee: vici kid 27.8 (12.2) 

~ footnote on pqe S48. 
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TABLE XIV (Cant.) 

(I) (2) (3) 
Ref. Commodity Index of 
No. cyclical 

variability 

C/ollrs and c/olhing (coni.) 
199 Cotton thread 28.4 (28.7) 
197 Sheetings: 4-4 PeEperell R 29.0 
182 Dr~: Mass. 29.5 
184 Flann : unbleached 29.6 
203 Cotton yarns: carded, cones 22/1 33.6 
183 Flannel: colored 34.6 
198 Shootings: 4-4 WareShoala 34.9 (34.7) 
228 Silk: raw, Japanese, extrarextra 35.3 
202 Cotton yarns: carded, cones 10/1 35.8 
226 Silk: raw, Japanese, Kansai No.1 36.2 
214 Underwear: union suits 40.1 (26.6) 
195 Printeloths 42.7 

232 
Fuel and lighting 

Anthracite coal: broken 12.9 (11.0) 
244 Matches 21.4 
249 Petroleum: refined, 150· fire test 22.8 (19.1) 
233 Anthracite coal: chestnut 25.4 
234 Anthracite coal: ~ 26.4 
236 Bituminous coal: anawha 29.3 
248 Petroleum: refined, for export 29.6 (27.3) 
23~ Anthracite coal: stove 32.2 
238 Bituminous coal: Pocahontas 32.8 (33.8) 
237 Bituminous coal: New River 36.5 ~30.5) 
247 Petroleum: crude 45.0 44.0) 
239 Coke 58.2 

274 Shovels 
Metals and mdal produc/8 

~12. 3) 12.9 
287 Trowels 16.3 3.7) 
255 Hammers 18.7 ~IO. 2) 
288 Vises 20.3 18.5) 
272 Saws: crosscut 21.3 (10.0) 
254 Filee 23.3 
299 Silver 23.5 (20.6) 
289 Wire: fence 24.2 
273 Saws: hand 24.7 13.3) 
258 Locks 25.4 22.4) 
298 Quicksilver 25.6 25.7) 
280 Steel rails 26.0 23.2l 
252 Chisels 26.4 20.3 
253 Door knobs 26.4 25.0) 
251 Butts 26.8 24.1) 
271 Planes 27.4 15.4) 
301 Zinc: sheet 28.9 27.4) 
294 Cor:·shoot 29.3 
269 N : WIre 30.0 (28.8) 
295 Copper: wire 30.7 
250 Augers 31.0 (20.6) 
296 Lead: pig 31.4 
266 Bar iron: from store, Phila. 31.9 
297 Lead: pipe 31.9 
300 Tin: pIg 33.2 
293 Copper: ingot 33.4 
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TABLE XIV (Cont.) 

(1) (2) (3) 
Ref. Commodity Index of 
No. cyclical 

variability 

MeWs anti _ ;rodua, (colll.) 
267 Bar iron: from mill, Pittsburgh 35.6 
259 Pig iron: basic· 35.9 
302 Zinc: sI&h 37.5 
291 Wood screws 38.5 
263 Pig iron: foundry No.2, Southern 38.8 
260 Pig iron: Bessemer 39.3 
261 Pig iron: foundry No.2, Northern 39.4 
276 Steel billets 40.1 

354 Lead: carbonate of 
Building materialo 

14.9 
355 Zinc: oxide of 15.1 ?2.1! 313 Pine: white boarde 15.4 13.1 
319 P:t1ar: N. Y. 17.5 
312 o : white quartered, N. Y. 18.8 fI9.S! 
306 Hemlock: N. Y. 20.0 15.3 
321 Spruce 21.1 f9.6) 
308 Maple: N. Y. 21.5 19.3) 
310 Oak: white, plain, N. Y. 25.4 17.6) 
323 Shingles:,oypreas 26.0 (22 .4! 
349 Putty 27.6 f28.s 
335 Doo .. 28.4 20.1) 
345 Glass: window, B 31.5 
324 Shingles: red cedar 32.3 (34.4) 
338 Lime 33.0 t.7! 317 Pine: yellow siding 34.4 26.3 
344 Glass: window, A 35.1 32.8) 
327 Brick 37.3 (34.8) 
348 Linseed oil 39.3 
350 Rosin 40.2 (38.5) 
352 Tar 41.0 
353 Turpentine: epirits of 44.3 (41.9) 

Alcohol: grain 
C~an4drug. 

393 12.8 (13.21 363 Alum 20.9 t4
.
7 

360 Acid: sulphuric 30.4 28.5 
377 Soda: bicarbonate of 30.7 28.1 
400 Quinine 34.8 
381 S'!\l.hur 35.4 (26.3) 
382 T ow 36.8 
396 Glycerine 37.3 (37.8) 
362 Alcohol: wood 38.2 
397 Opium 39.3 
357 Acid: muriatic 39.5 (38.6) 

Home-Jumillhingll 
418 Carpets: Brussels 17.6 l19.3l 419 Carpets: Wiloon 17.6 18.8 
417 Carpets: Axminster 18.4 18.2) 
424 Sheeting: 10-4 W&mSUtta 19.4 (19.9l 412 Kitchen chairs 21.9 r· 6 
429 Teacups and saucers 23.3 13.9 
428 Pl&tes 23.7 14.9) 
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TABLE XIV (Cone.) 

(I) (2) (3) 
Ref. Commodity Index of 
No. cyclical 

variability 

House-furnishings (coni.) 
426 Pitchers 24.6 ~18.8) 
406 Bedroom seta 27.2 26.7) 
423 Sheeting: 10-4 Pepperell 27.7 
430 Tickings: Amoskeag 28.9 
405 Bedroom chairs 29.1 21.9l ~27 Tumblers 29.1 22.4 
422 Paila 32.3 24.0 
431 Tubs 32.6 25.5) 
425 NaPhies 34.0 23.8l 
414 Kite en tabl .. 36.6 27.0 

Misallantou8 
456 Tobacco: pl~ 16.1 po.9l 457 Tobacco: smo . g 17.8 
440 Leather: sole oak 18.1 
444 Paper: wraf.p~ Manila 20.4 (20.1l 
441 Leather: 80 e 08 , scoured backs 20.6 p8.5 
438 Leather: harn ... oak 21:3 19.8) 
436 Leather:ca1f 22.6 
443 Paper: newsprint l3.3 
455 Starch: laundry 27.7 (26.3) 
433 Cottonseed meal 27.8 (25.6) 
450 ~h'ber 29.9 
451 36.2 (35.1) 
448 Jute 40.8 
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TABLE XV 

MEASURES DESCRIBING THE BEHAVIOR OP' WBOLllBALB CoIDIODITY' PJUCBS DlJ'RINQ 
PERIODS OF REVIVAL AND RECESSION IN AMERICAN Bu8INJCSS, 1890-1925. 

Average Sequence of Revival, by Groups, with Measures of InooDSistency. 

The figures in column (4) indicate the number of monthe by wbich the price turns 
of specific oommodities precede (-) or lag behind (+) the major turns of the general 
price index. 

The measures in oolumn (5) indicate the degree of reliability of the averages in 
column (4). The smaller the measure in column (5), the more consistent is the com· 
modity in question in respect to the timing of its cyclical price movements. 

(1) (2) (3) (4) (5) 
Ref. Commodity Number Average Measure 
No. of {'rice deviation of incon-

reVIvals from refer- sistency 
ence date 

6 ·Wheat 
Famoprodud8 

7 -13.4 8.1 
5 -Rye 9 - 9.6 5.8 

42 Hides 11 -7.0 6.1 
19 Sheep: wethers 11 - 6.7 8.4 
34 'FIaxseed 9 - 6.3 12.0 
49 ·Onions 11 - 5.9 11.6 

.17 Sheep: ewes 11 - 5.7 7.5 
1 ·Barley 11 -5.5 9.9 

13 Cattle: choice to prime 11 - 5.5 7.2 
53 Rice 10 -4.1 9.8 

4 ·Oats 10 -3.3 13.0 
15 Hogs: heavy 11 - 2.5 7.4 
56 Wool: fine clothing 9 - 2.1 4.0 
22 -Beans 11 - 1.9 5.9 
14 Cattle: good to choice 11 - 1.8 8.8 
16 Hogs: light 11 - 1.2 5.7 
2 'Corn 10 - 1.0 11.1 

31 'Eggs 9 - 1.0 4.1 
59 Wool: medium 9 - .7 4.5 
44 ·Hops 9 + .9 10.7 
51 ·Potatoes 11 + 2.9 13.0 
47 Milk 11 + 3.1 7.3 
25 Cotton 10 + 3.2 7.2 
37 -Hay 9 + 8.7 9.6 

FDOdo 
140 Meal: corn, yellow table 10 -6.3 9.2 
139 Meal: corn, fine white 10 -6.0 9.2 
120 -Flour: wheat, standard patente 9 - 5.7 12.3 
76 Pork:. cured, short clear sidea 10 -5.2 9.7 
75 Pork: cured, rough sides 10 -4.8 9.7 
99 ·Cheese 11 -4.5 6.5 

129 'Currants 10 - 3.6 11.6 

~e c:ommoditie. marked with an asterisk. have price: movement. which are irregular. In the aenae that 
they do oot conform in any ayatematic faahiOll to the cyclical movementa of aeneral pri.cea. For a more 
detailed explanation lee ten. pp. 81. 102. 
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TABLE XV (Cant.) 

(1) (2) (3) (4) (5) 
Re/. Commodity Number Average Mea.sure 
No. of price deviation 'Of incoD-

revivals from refe .... sistency 
ence date 

Foods (cont.) 
- 2.7 89 ·Butter: creamery extra, N. Y. 11 5.0 

95 ·Butter: creamery extra, St. Louis 11 - 2.7 5.0 
138 Lard 9 - 2.6 6.0 
90 *Butter: creamery firsts, N. Y. 11 - 2.5 5.3 
74 Pork: cured, salt mess 11 - 1.7 9.1 

145 Pepper 9 - 1.6 9.4 
119 ·Flour: wheat, winter straights 9 - 1.4 12.7 
118 Cottonseed 0>1 11 - .5 5.4 

71 Mutton 11 - .1 8.0 
64 Beef: fresh 11 + .3 7.7 

130 Prunes 11 + .9 10.8 
69 Hams 11 + 1.1 8.3 

109 Coffee 11 + 1.8 12.5 
68 Beef: salt 10 + 1.9 7.8 

114 Herring 9 + 2.1 10.6 
152 "Tea 11 + 2.2 10.6 
117 -Flour: rye 8 + 3.0 18.9 
111 Crackers: oyster 7 + 3.1 9.7 
128 'Apples 10 + 3.1 12.0 
148 Starch: oom 6 + 3.2 7.9 
150 'Sugar: granulated 10 +. 4.0 10.0 
149 ·~ar: raw 10 + 4.1 12.7 
146 ' t 9 + 4.2 12.1 
112 Crackers: soda 8 + 4.9 11.6 
131 Raisins 8 + 4.9 14.1 
113 Cod 9 + 5.7 15.0 
104 Bread: Cincinnati 4 + 7.0 11.1 
106 Bread: N. Y. 6 + 7.2 8.3 
115 Mackerel 10 + 7.3 9.8 
141 Mol ..... 8 + 8.2 14.8 
161 ·Vinegar 9 +10.0 12.4 
116 Salmon 9 +11.9 10.2 

Cloths and clothing 
226 Silk: raw, Japanese, }{ansai No, 1 11 - 4.0 6.6 
228 Silk: raw, Japanese, extra-extra 11 - 3.4 5.4 
221 Worsted yarns: 240'8 10 - .5 5.8 
215 Broadcloth 7 - .3 7.8 
217 Storm aerge 9 - .1 7.1 
216 French serge 8 + .9 10.5 
190 Muslin: Fruit of the Loom 11 +1.5 8.0 
182 Drillings: M .... D 10 + I. 7 13.3 
220 Worsted yarne: 2-32'0 11 + 1.9 5.8 
195 Print cloths 10 + 2.0 6.3 
174 Men's shoes: vici kid 3 + 2.3 6.6 
206 Flannels: white 9 + 3.7 6.8 
202 Cotton yams: ...roed, conos 10/1 10 + 3.8 9.7 
203 Cotton .hams: carded, oones 22/1 11 + 3.9 9.1 
173 Men'a oes: chocola.te elk 8 + 4.1 4.9 
186 Ginghams: Lancaster 9 + 4.3 8.8 

-See footnote on PIlle 553. 
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TABLE XV (Cont.) 

(1) (2) (3) (4) (5) 
Ref. Commodity Number Average Measure 
No. of price deviation of inCOD-

revivals from refer- aistency 
ence date 

CWu.. and cUnhing (colli.) 

185 G~hAms: Amoskeag 11 + 4.8 10.8 
191 Mu . : Lonsdale 11 + 4.9 5.3 
180 Denims 10 + 5.0 7.5 
198 Shootings: 4-4 Ware Shoals 10 + 5.3 6.4 
219 Sicilian cloth 6 + 5.8 11.1 
166 Men's shoes: bla.ck. calf 5 + 6.0 6.7 
179 Calico 10 + 6.0 7.8 
210 Suiting: Middlesex 8 + 6.0 7.5 
192 Muslin: Rough ruder 11 + 6.3 10.9 
197 Shootings: 4-4 Pepperell R 11 + 6.8 7.4 
183 Flannel: colored 8 + 7.6 8.9 
213 Underwear: shirts and drawers 6 + 7.7 12.5 
177 Women'a shoes 6 + 7.8 11.4 
184 Flannel: unbleached 9 + 8.1 7.4 
181 DrilIings: Pepperell 10 + 8.3 7.7 
196 Sheetings: 4-4 Indian Head 10 + 8.3 8.5 
218 Poplar cloth 6 + 9.8 11.7 
193 Muslin: Wamsutta 10 + 9.9 5.4 
214 Underwea.r: union suits 5 +10.4 16.0 
223 Linen shoe thread 5 +14.0 11.2 
199 Cotton thread 4 +20.5 7.9 

Coke 
F'U£l and lighting 

239 11 + .8 4.8 
234 Anthracite coal: egg 5 + 1.1 14.0 
244 Match .. 2 + 2.0 2.0 
247 Petroleum: crude 9 + 2.4 7.3 
248 Petroleum: refined, for export 8 + 4.0 7.2 
233 Anthracite coal: chestnut 6 + 5.7 5.2 
237 Bituminous coal: New Rjver 10 + 6.4# 11.4 
249 Petroleum: refined, 150 0 fire test 8 + 7.7 12.5 
232 Anthracite coal: broken 7 + 8.7 .11.2 
238 Bituminous coal: Pocahontas 9 + 9.2# 10.1 
235 Anthracite c;oa.i: stove 5 +10.0 8.4 
236 Bitwninous coal: Kanawha. 10 +13.1# 13.2 

M eI<Jls and mdaI products 

302 Zinc: o1ab 10 -2.4 4.6 
297 Lead: pipe 9 - .8 6.2 
296 Lead: pi~ 11 - .5 6.3 
293 Copper: tngOt 11 - .2 7.5 
300 Tin: pig 11 + .1 4.5 
295 Copper: wire 11 +1.3 6.2 
299 Silver 9 + 1.4 10.1 
263 Pig iron: foundry No.2, Southern 11 + 1.5 3.4 
301 Zinc: sheet 10 +1.7 8.8 
267 Bar iron: from mill, Pittsburgh 11 + 2.9 6.1 
298 Quicksilver 10 + 3.0 8.8 
261 Pig iron: foundry No.2, Northern 11 + 3.1 4.6· 
294 Copper: ehoot 10 + 3.1 7.9 
260 Pig >ron: Bessemer 11 + 3.2 5.2 
266 Bar iron: from store, Phil&. 11 + 3.5 5.9 
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TABLE XV (Cont.) 

(I) (2) (3) (4) (5) 
Ref. Commodity Number Average Measure 
No. of ~rice deviation of inoon-

reVIvals from refer- sistency 
once date 

M<141s 4114 metal prod. cis (oon/.) 
276 Steel billets 11 + 3.6 6.4 
289 Wire: fence 10 + 3.6 5.6 
259 Pig iron: basic 11 + 5.1 4.5 
280 Steel rails 7 + 5.3 11.5 
291 Wood screws 9 + 5.6 6.5 
269 Nails: wire 10 + 7.1 5.8 
254 Files 4 + 7.2 4.3 
250 Augers 5 + 7.4 12.5 
251 Butts 9 + 9.6 9.4 
253 Doorknobs 9 + 9.6 12.5 
272 Saws: .crosBcut 2 +10.5 2.5 
288 Vises 9 +11.1 6.8 
258 Locks 9 +12.2 10.7 
274 Shovels 7 +12.3 12.8 
252 Chisels 6 +13.3 6.6 
273 Saws: band 3 +13.3 4.0 
255 Hammers 5 +13.6 5.9 
287 Trowels 2 +22.0 9.0 
271 Planes 3 +23.0 7.5 

348 Linseed oil 
Building materials 

11 - 1.5 8.3 
353 Turpentine: spirits of 10 - .7 11.2 
338 Lime 5 - .6 6.8 
327 Brick 10 9 6.0 
321 ~ce 10 + 2.2 10.9 
345 : window, B 11 + 2.4 8.8 
354 Lead: carbonate of 11 + 2.6 11.7 
344 Glass: window, A 10 + 2.8 9.1 
350 RosiIt 10 + 2.8 11.4 
317 Pine: yellow siding 8 + 3.6 5.5 
323 Shingles: cypreso 6 + 3.7 11.2 
352 Tar 9 + 3.8 8.7 
335 Doors 7 + 6.3 9.8 
306 Hemlock: N. Y. 8 + 6.4 6.4 
324 Shingles: red elear 9 + 6.6 9.9 
310 Oak: white plain, N. Y. 7 + 7.3 8.6 
355 Zinc: oxide of 11 + 8.3 8.4 
319 Poplar: N. Y. 10 + 9.8 8.4 
349 Putty 6 +10.0 5.8 
312 Oak: white \}uartered, N. Y. 9 +11.0· 11.2 
308 Maple: N .• 8 +11.2 10.6 
313 Pine: white boarde 9 +12.1 9.1 

CluJmioola and drugo 
393 Alcohol: grain 9 - 3.9 8.3 
382 Tallow 11 - 1.6 5.9 
362 Alcohol: wood 10 - 1.5 7.9 
360 Acid: sulphuric 6 - 1.2 11.2 
397 ~: 10 - .3 11.7 
363 7 0 7.l 
357 Acid: muriatio 5 + .2 4.8 
381 Sulphur 6 + 1.8 12.0 
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TABLE XV (Conc.) 

(I) (2) (3) . (4) (5) 
Ref. Commodity Number Average Measure 
No. of price deviation of incon-

reviva.Is from refer- oistency 
ence date 

Chemicals· "nd dru,s (cool.) 
396 Glycerine 9 + 4.6 10.8 
400 Quinine 8 +11.0 7.2 
377 Soda: bie&rbonate of 6 +14.3 7.0 

HOU8I7-JumWoifll/' 
419 Carpets: Wilton 9 + 2.7 8.3 
430 Tickings: Amoskeag 10 + 3.8 8.3 
418 . Carpets: Brussels 9 + 4.6 9.0 
423 Sheetiog: 10-4 Pepperell 11 + 5.1 7.6 
417 Carpets: Axminster 8 + 5.9 4.3 
422 Pails 5 + 8.0 8.5 
427 TumblOI1l 7 + 8.9 13.6 
406 Bedroom sets 7 +11.3 7.1 
405 Bedroom cha.irs 6 +11.7 3.9 
412 Kitehen eha.irs 9 +12.6 10.7 
424 Sheeting: 10-4 Wamsutta 10 +13.6 9.4 
428 Plates 4 +14.7 6.8 
429 Teacups and saucers 4 +14.1 6.8 
'14 Kitchen tables 6 +16.1 7.5 
431 Tubs 5 +19.4 10.6 
426 PitchOI1l 6 +21.2 11.8 
425 Nappiea 2 +36.5 6.5 

Mi4cellaneou. 
440 Leather: sole oak 11 - 1.2 5.9 
451 Rubber 10 - .9 7.2 
441 Leather: sole oak, scoured backs 10 - .8 4.5 
436 Leather: calf 11 - .1 8.1 
438 Leather: harnesa oak 11 + .8 3.6 
455 Starch: laundry 8 + 1.1 7.1 
433 Cottonseed meal 10 + 1.4 5.7 
450 Rope 11 + 1.4 10.9 
448 Jute 11 + 1.6 9.1 
444 Pab:: Wl8f,ping, Manilla 8 + 5.2 12.1 
456 To 8000: pug 4 + 5.7 5.7 
457 Tobacco: smoking 3 +10.7 12.1 
443 Paper: newsprint 8 +12.2 13.0 

*,The entry for period 17' which 'WII.I affected by war-tlme price ftCIllatioD baa heeD. omitted in com
putllll this a.verqe. 
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TABLE XVI 

MEASlJRES DESCRIBING THE BERAYIOK OF WHOLESALE CoMMODITY" PRICES DORINO 
PERIODS OF REVIVAL AND RECESSION IN AMERICAN BUSINESS, 1890-1925. 

Ranking of Commodities, by Groups, acoording to the Average Duration of the Period 
of Rising Pricee.' 

(1) (2) (3) 
Ref. Commodity Average duration of 
No. period of rising Sricea 

(in months 

49 ·Onions 
Farm product. 

17.0 
22 "'Beans 18.3 
44 ·Hops 20.1 
2 'Corn 20.4 

16 Hogs: light 20.7 
15 Hof.: heavy 21.2 
1 ·Bar ey 22.1 
4 ·Oats 22.2 

51 ·Potatoes 22.8 
53 Rice 23.1 
25 Cotton 23.2 
5 'Rye 14.0 

17 Sheep: ewes 24.5 
37 "'Hay 24.7 (21.7) 
19 Sheep: wethers 24.8 
42 Hides 24.9 
47 Milk 25.5 
14 Cattle: good to choice 25.7 
59 Wool: medium 26.0 ~22.9) 
56 Wool: fine clothing 27.0 24.0) 
13 Cattle: choice to prime 27.1 
34 'Flaxseed 34.5 (25.2) 
31 'E 34.7 ~24.0l 6 ·WWe'at 34.8 29.6 

Foods 
130 Prunes 16.2 
152 "'Tea. 16.9 
128 'Apples 18.4 
129 ·Currants 18.4 
109 Coffee 19.9 
115 Mackerel 20.6 
161 ·Vinego.r 20.9 
119 ·Flour: wheat, winter straights 21.0 
74 Pork: cw-ed, salt mess 21.1 

158 Cottonaeed oil 22.6 
90 'Buttar: creamery firsts, N. Y. 23.3 
69 Ham. 23.9 
89 "'Butter: creamery extra, N. Y. 24.0 
95 "'Butter: creamery extra., St. Louis 24.0 

IThe main entriee in tbJ. table are averqes baaed upon all the recorded periods of risina: prices. In com
putina: the averqee liven in parentheeea account baa been taken only of those perioda of rile wbich 
were limited to a alnale phase of revival (and prosperity). 

"The commodltiea marked with an asterisk have price movements which are irrquIar. in the 8eDIIe that 
they do not conform In any ayatematic faahion to the qclical movements of aeneral pricee. For a more de
tailed ~lUI&ticm lee ten, pp. 81, 102. 
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TABLE XVI (Cont.) 

(I) (2) (3) 
Ref. Commodity Average duration of 
No. period of rising Srices 

(in months 

Foods (""".) 
117 ·Flour: rye 24.1 
75 Pork: cured, roUgh sides 24.3 
64 Beef: fresh 24.4 
76 Pork: cured, short clear sides 24.9 
99 ·Cheese 24.9 
71 Mutton 25.1 

145 P:r, 25.1 ~23 .Il 
68 B : salt 25.3 23.1 

120 ·Flour: wheat, standard patents 25.9 
149 ·Sugar: raw 26.2 
113 Cod 26.7 
ISO "Sugar: granulated 27.2 
139 Meal: com, fine white 27.4 
146 "Salt 28.4 121.7) 116 Salmon 28.6 17.0) 
138 Lard 28.9 22.2) 
140 Meal: com, yellow table 29.1 
141 Molasses 30.6 

f2.8j 114 Herring 31.4 22.5 
112 Crack .... : soda 32.2 20.8 
131 Rai&ns 34.1 26.2j 
111 Crackers: T.ter 40.6 27.5 
106 Bread: N .. 45.5 (18.0j 
148 Starch: com 51.5 (9.5 
104 Bread: Cincinnati 67.5 (32.0) 

CWO.. and clofili"l/ 
179 Calico 19.0 
181 Drillings: Pepperell 19.9 
220 WorstedC: 2-32'0 19.9 
192 Muslin: ugh Rider 20.0 
193 Muslin: Wamsutla 20.8 
195 Print cloths 21.7 
197 Sheetings: 44 Pel1,,';relI R- 22.5 
202 Cotton yarns: car ed, CODes 10/1 22.6 
196 Sheetiogs: 44 Indian Head 23.2 
203 Cotton yarns: carded, cones 22/1 23.7 
191 Muslin: Lonsds.l. 23.8 
180 Denims 23.9 
221 Worsted yarns: 2-40'0 24.7 
185 Gingharos: Amosk~ 25.0 
198 Sheetings: 44 Ware hoals 25.2 (20.2) 
182 Drillings: M .... D 25.8 
186 Ginghams: Lancaster 25.8 
190 Muslin: Fruit of the Loom 26.3 
226 Silk: raw, Japanese, Ka.nsai No.1 26.5 
183 Flannel: colored 27.0 
184 Flannel: unbleached 27.0 
228 Silk:: raw, Japanese

i 
extra-extra 27.1 

173 Men's shoes: choco ate elk 28.3 (15.2) 
217 Storm sergo 29.0 

"See footnote on pap: 558. 
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TABLE XVI (Cont.) 

(1) (2) (3) 
Ref. Commodity Average duration of 
No. period of rising ~rices 

(in months 

216 French~ 
Clo/hs and cIo/hing (coni.) 

30.9 
206 Flanne1:w'te 33.4 (27.0) 
218 Poplar cloth 35.6 (35.0) 
210 Swting: Middlesex 37.8 (21. 4l 
215 Broadcloth 40.5 t1.5 177 Women's shoes 40.8 13.3) 
219 Sicilian cloth 41.6 30.0) 
199 Cotton thread 44.3 17.5) 
166 Men's shoes: black calf 46.5 8.5) 
223 Linen shoe thread 75.0 11.0) 
174 Men's shoes: vici kid 91.0 -) 
213 Underwear: shirts and drawers 96.0 24.0) 

.214 Underwear: union suits 141.5 36.0) 

Fuaandlighli 
234 Anthracite coal: egg 11/1 11.0 
235 Anthracite coal: stove 11.5 
236 Bituminous coal: Kanawha 13.1 
238 Bituminous 00&1: Pocahontas 16.9 
233 Anthracite coal: chestnut 19.1 
239 Coke 20.1 
249 Petroleum: relined 150· fire test 25.3 (22.1) 
231 Bituminous coal: New River 27.9 (24.0) 
248 Petroleum: refined, for export 29.4 ~23.8) 
241 Petroleum: crude 29.9 25.0) 
232 Anthracite coal: broken 61.2 ~ 8.3) 
244 Matches 85.0 -) 

259 
Melals and ....tal producIa 

Pig iron: basic 14.8 
295 Copper: wile 16.6 
261 Pig llOn: foundry No.2, Northern /6.1 
276 Steel billets /6.1 
260 Pig iron: Bessemer 17.3 
261 Bar iron: from mill, Pittsburgh 11.8 
293 Copper: ingot 18.6 
294 Copper: sheet 18.7 
263 Pig llOD: foundry No.2, Southern 19.2 
269 Nails: wile 19.6 
266 Bar iron: from store, Phila. 20.1 
302 Zinc: slab 20.1 
288 V .... 21.0 (16.1) 
296 Lead: r.ig 22.1 
289 Wire: ence 22.3 
298 ~uicksilver 23.0 
301 inc: sheet 23.0 (11.6) 
300 TinocJ'ig 23.3 
291 W screws 23.8 
297 Lead: pipe 24.1 
253 Doorknobs 24.2 (15.4) 
299 Silver 25.6 t1.7) 258 Locks 26.2 11.7) 
274 Shovels 28.8 18.6) 
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TABLE XVI (Cont.) 

(I) (2) (1) 
Ref. Commodity Average duration of 
No. period of rising Sriees 

(in months 

254 Files 
Metals and mdal produda (c:ont.) 

30.3 
251 Butts 32.0 18.5) 
252 Chisels 35.8 15.0) 
287 Trowels 49.0 

-;,oj 271 Planes 50.7 
280 Steel rails 57.6 18.5) 
255 Hammers 58.7 15.5j 
250 Augers 65.0 32.5 
272 Saws: crosscut 66.0 

j 273 Saws: hand 186.0 
Building materials 

20.1 319 Poplar: N. Y. 
324 Shingles: red cedar 21.1 (15.6) 
345 Glass: window, B 24.0 
354 Lead: carbona'" of 24.1 
352 Tar 25.0 
327 Brick 25.2 !20.0j 
321 ~ruce 25.3 22.1 
348 Linseed oil 25.9 
350 Rosin 26.0 20.6) 
349 Putty 26.3 19.21 344 Glass: window, A 28.2 21.6 
355 Zinc: oxide of 28.2 13.3 
335 Doors 28.3 17.8 
313 Pine: whi", boarde 28.4 23.lj 
312 Oak: whi", quarlAlred, N. Y. 28.9 23.9 
353 Turpentine: spirits of 28.9 25.7) 
308 Maple: N. Y. 35.0 20.4) 
306 Hemlock: N. Y. 38.3 24.7j 
310 Oak: whi", plain, N. Y. 38.7 20.3 
323 Shingles: cypress 39.2 29.7) 
317 Pine: yellow aiding 45.0 23.3) 
338 Lime 61.5 ·9.0) 

Chemical. and drug. 
377 Soda: bicarbona", of 13.2 
400 Quinine 16.5 
382 Tallow 23.5 
397 0f,ium 24.4 
396 G ycerine 24.7 
393 Alcohol: grain 25.9 ?0.6) 
357 Acid: muriatic 26.2 16.7) 
360 Acid: BUiphuric 27.0 (20.0) 
362 Alcohol: wood 30.8 !27.4) 
381 Sulphur 47.7 24.0) 
363 Alum 62.8 (18.7) 

HotUJeoo!umi8hifil/8 
423 Sheeting: 10-4 Pepperell 23.0 
430 Tickings: Amoskeag 23.9 
427 Tumblers 24.6 (21.7) 
424 Sheeting: 10-4 Wamsutta 25.1 !20.6j 426 Pitchers 26.8 12.7 
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TABLE XVI (CODC.) 

(I) (2) (3) 
Ref. Commodity Average duration of 
No. period of rising Srices 

(in months 

House-;fumishing. (cont.) 
412 Kitchen chairs 31.9 t· 2l 417 Carpets: Axminster 32.3 26.7 
419 ~ts: Wilton 47.5 25.2) 
406 om sets 48.0 121.3) 
418 ~: Brt!BSels 48.2 26.2) 
405 m chairs 56.7 (23.5) 
422 Pails 59.7 110

.
5l 428 Plates 72.7 24.0 

429 Teacups and saucers 72.7 r'O

) 
431 Tubs 82.3 13.0j 425 Nap~i .. 84.0 
414 Kite en tables 134.0 10.0 

M i8cellaneoua 
433 Cottonseed meal 20.1 (IS .1) 
436 Leather: calf 20.1 
443 Paper: newsprint 21.9 
450 Rope 22.0 
448 Jute 23.4 
451 Rubber 23.7 (22.4) 
440 Leather: sole oak 24.1 
441 Leather: sole oak, scoured backs 26.2 r· 2

) 
438 Leather: harn ... oak 27.0 19.1l 455 Starch: laundry 30.9 19.4 
444 Par.r: wraf,ping, Manila 36.0 29.2 
456 To acco: pug 52.5 5o.0l 
457 Tobacco: &moking 149.0 (-
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TABLE XVII 

MEASUM!!S DESCRIliING THE BEHAVIOR 011' WHOLESALlIl CoMMODITY PRICES DURINO 
PERIODS OJ' REVIV~L AND RECESSION IN AMERICAN BuSINESS, 1890-19:25. 

Average Sequence of Recession, by Groups, with ,Measures of Inconsistency.1 

The figuree in column (4) indicate the number of months br which the price turns 
of specific commodities precede (-) or lag behind (+) the Dl&Jor turns of the general 
price index. 

The measur .. in column (5) indicate the degree of reliability of the averagee in 
column (4). The sms.ller the measure in column (5)} the more consistent is the com- . 
modity in question in respect to the timing of its cyclical price movements. 

(I) (2) (3) (4) (5) 
Ref. Commodity No. of Average Measure 
No. price re- deviation of ineon-

cessions from refer- sistency 
ence date 

6 *Wheat 
F...". product8 

6 -16.4 10.8 
49 *Onions 10 -11.1 10.9 
5 'Rye 8 -10.9 10.2 
4 ·Oats 9 - 6.6 10.9 
1 "Barley 10 - 6.4 6.1 

34 'FlaxBeed 8 - 6.4 11.5 
22 'Beane 10 - 6.2 12.0 
~ Hid .. 10 - 5.1 3.1 
59 Wool: medium 8 - 5.6 10.0 
19 Sheer,: wethers 10 -4.9 4.9 
56 Woo : fine clothing 8 - 4.6 9.9 
IS Hogs: heavy 1.0 - 4.2 4.1 
53 Rice 9 -4.0 11.2 
17 Sheep: ewes 10 -3.9 3.3 
16 Hogs: light 10 -3.8 3.8 
2 'Com 9 -3.1 9.8 

44 "Hops 8 - 2.9 11.6 
13 Cattle: choice to prime 10 - 1.5 5.5 
14 Cattle: good to choice 10 - .1 6.2 
31 'Eggs 8 + 2.2 6.8 
25 Cotten 10 + 3.3 5.8 
31 'Hay 8 + 3.6 9.6 
51 ·Potatoes 10 + 4.1 15.2 
41 Milk 10 + 5.1 1.6 

Food. 
129 'Currants 9 -10.1 10.9 
152 'Tea 9 - 5.6 13.5 
15 Pork: cured, rough sides 9 - 5.4 9.5 

130 Prun .. 10 - 5.4 10.8 
16 Pork: cured, short clear sides 9 -4.9 8.9 
14 Pork: cured, salt mess 10 -4.6 8.8 

lIn computing th~ average time of n!<:f!8!Ii.OD, as given in this table. the entrie. for period 16 have been 
omitted. Becau!Ie of war-tlme rea,ulaUon and other abnormal conditione tbeae entris are not considM'ed. 
to be repreaeotative. 

*The commoditiee marked with an asterisk have P~ movement. which are Irregular. ID the eenee that 
they do not conform. in any systematic fuhion to the cycli<:al movement. of .central pricea. For a more 
detailed aplanation eee tut PPO.81. 102. 
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(1) 
Ref. 
No 

119 
99 
90 

120 
89 
95 

138 
139 
145 
140 
128 
158 
109 

69 
64 

114 
71 
68 

113 
161-
115 
112 
117 
146 
148 
141 
131 
111 
116 
149 
106 
150 
104 

166 
173 
177 
220 
221 
226 
215 
228 
219 
195 
174 
198 
179 
216 
210 

APPENDIX 

TABLE XVII (Cont.) 

(2) 
Commodity 

Foodo (cont.) 
·Flour: wheat, winter straights 
·Cheese 
"Butter: creamery firsts, N. Y. 
-Flour: wheat, standard patents 
"Butter: creamery extra, N. Y. 
-Butter: creamery extra, St. Louis 
Lard 
Meal: com, fine white 
Pepper 
Meal: com, yellow table 

"Apples 
Cottonseed oil 
Coffee 
Hams 
Beef: fresh 
Herring 
Mutton 
Beef: salt 
Cod 

·Vinegar 
Mackerel 
Crackers: soda 

-Flour: rye 
"Salt 
Starch: com 
Mol ..... 
Raisins 
Crackers: oyster 
Salmon 

·Sugar: raw 
Bread: N. Y. 

"Sugar: granulated 
Bread: Cincinnati 

CIou.. and cIotJaing 
Men's shoes: black calf 
Men's shoes: chocolate elk 
Women's shoes 
Worsted yarns: 2~2's 
Worsted yarns: 2-40'. 
Silk: raw, Japanese, Ka.nsa.i No.1 
Broadcloth 
Silk: raw, Japanese, extra..extrs 
Sicilian cloth 
Print cloths 
Men's shoes: vici kid 
Calico 
Sheeticgs: 4-4 Ware Shoals 
F'tench serge 
Suiting: Middlesex 

(3) • 
No. of 

price re
cessions 

8 
10 
10 
8 

10 
10 
8 
9 
8 
9 
9 

10 
10 
10 
10 
7 

10 
9 
9 

10 
9 
6 
7 
8 
6 
7 
7 
6 
7 
9 
5 
9 
3 

4 
7 
5 

10 
9 

10 
6 

10 
6 

10 
2 
9 

10 
7 
7 

-see footnote aD pa&e 563. 

(4) 
Average 
deviation 

from refer
encedate 

- 4.0 
- 4.0 
- 3.9 
- 3.9 
- 3.3 
-3.3 
- 3.3 
- 3.0 
- 2.7 
- 2.6 
- 1.5 
- .6 
+ .1 + 1.1 
+ 1.2 
+ 1.3 + 1.8 
+ 1.9 + 2.0 + 2.4 + 2.5 + 2.6 
+ 3.2 + 3.5 + 5.0 + 5.1 + 5.4 + 5.8 + 8.2 
+ 8.4 + 8.7 + 9.0 
+10.0 

-3.3 
- 2.4 
- 2;2 
- 1.9 
- 1.6 
- 1.6 
- .3 
- .1 

.0 
+ .9· 
+1.5 + 2.0 + 2.1 + 2.2 
+ 3.0 

(5) 
Measure 
of incon
sistency 

14.2 
7.1 
7.8 

13.8 
7.4 
7.4 
6.1 
8.5 
9.1 
8.6 

13.5 
4.6 

11.4 
6.5 
6.0 
6.0 
8.8 
7.3 

10.3 
8.9 
7.5 

12.9 
15.1 
11.4 
8.2 
8.3 
6.1 

14.7 
9.6 
8.7 
8.4 
9.4 
4.0 

4.0 
4.5 
6.5 
6.7 
4.1 
5.4 
7.3 
5.6 
4.9 
7.0 
1.5 
3.0 
7.4 
2.8 
4.8 
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TABLE XVII (Cont.) 

(I) (2) (3) (4) (5) 
Ref. Commodity No. of Average Measure 
No. pric~ re- deviation of inoon-

cessIOns from refer~ sistency 
ence date 

C/oIIIs and <Iolhi", (coni.) 
199 Cotton thread 4 + 3.3 4.1 
202 Cotton yarns: carded, cones 10/1 10 + 3.7 6.2 
217 Storm serge 8 + 3.7 6.9 
203 Cotton yarns: carded, cones 22/1 10 + 4.2 6.9 
182 Drillings: M .... D 10 + 4.8 5.9 
192 Muslin: Rough Rider 10 + 4.8 6.2 
186 Ginghams: Lancaster 10 + 4.9 7.3 
190 Muslin: Fruit of the Loom 10 + 5.7 5.6 
181 Drillings: P.:r,ere1l 10 + 5.9 5.5 
191 Muslin: Lo o.le 10 + 6.0 6.1 
206 Flannels: white 8 + 6.0 2.1 
214 Underwear: union suits 2 + 6.0 4.0 
197 Sheetings: 4-4 Pepperell R 10 + 6.3 7.0 
185 Ginghams: Amoskeag 10 + 6.4 7.7 
180 Denims 10 + 6.7 5.9 
193 Muslin: Wamsutta 9 + 7.4 4.4 
213 Underwear: shirts and drawers 3 + 8.5 1.5 
183 Flannel: colored 8 + 8.7 7.0 
218 Poplar cloth 5 + 8.7 7.2 
223 ilien shoe thread 3 + 8.7 7.4 
196 Sheetings: 4-4 Indian Head 10 + 9.2 6.2 
184 Flannel: unbleached 9 +11.0 8.7 

239 Coke 
. Fuel and lighting 

10 .5 7.6 -
232 Anthracite coal: broken 4 + 1.3 5.2 
236 Bituminous coal: Kanawha 10 + 2.2 5.0 
238 Bituminous coal: Pocahontas 8 + 3.0 5.4 
234 Anthracite coal: egg 2 + 4.5 8.5 
235 Anthracite coal: stove 2 + 4.5 8.5 
244 Matches 2 + 6.0 12.0 
248 Petroleum.: refined, for export 7 + 6.1 5.3 
233 Anthracite coal: shestnut 3 + 6.3 7.4 
249 Petroleum: refined, 150· fire test 7 + 6.3 7.3 
237 Bituminous coal: New River 8 + 6.7 6.5 
247 Petroleum: crude 8 + 6.9 8.4 

M eI<Jls and meUJl produda 
295 CopJ?Ol": wire 10 - 4.2 5.4 
267 Bar llOn: from mill, Pittsburgh 10 -4.0 7.7 
293 Copper: ingot 10 - 3.7 5.4 
302 Zinc: stab 9 - 3.7 6.2 
259 Pig iron: basio 10 - 2.2 4.8 
261 Pig iron: foundry No.2, Northern 10 - 2.2 4.1 
263 Pig iron: foundry No.2, Southern 10 - 2.0 4.5 
176 Steel billets 10 - 2.0 2.9 
294 Copper: sheet 9 - 1.2 5.7 
260 :pig lJ'OD: Bessemer 10 - 1.1 3.7 
297 Lead:s:: 8 - 1.0 5.1 
301 Zinc: t 8 - .9 7.3 
296 Lead: pig 10 - .4 6.4 
266 Bar iron: from store, Phila. 10 - .3 4.2 
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TABLE XVII (Cont.) 

(1) (2) (3) (4) (5) 
Ref. Commodity No. of Average Measure 
No. pri~ re- deviation of incon-

CessJ.ons (rom refer· sistency 
ence date 

Silver 
Melals and meJal products (coni.) 

299 8 - .2 9.0 
300 Tin: pig 10 + .4 7.4 
289 Wire: fence 9 + 2.2 5.0 
298 ~~cksilver 9 + 2.4 5.0 
288 lses 8 + 3.9 7.3 
~71 Planes 4 + 4.0 8.4 
269 Nails: wire 9 + 4.2 5.8 
253 Doorknobs 8 + 5.0 7.5 
254 Files 3 + 5.5 1.5 
280 Steel rails 5 + 5.5 5.7 
252 Chisels 6 + 6.2 5.0 
274 Shovels 7 + 6.5 6.7 
291 Wood screws 10 + 6.9 7.1 
251 Butts 7 + 7.3 5.4 
250 Augers 5 + 7.6 5.5 
258 LoCks 9 +11.2 7.2 
272 Saws: crosscut 1 +13.0 0 
273 Saws: hand 1 +13.0 0 
255 Hammers 4 +13.2 8.8 
287 . Trowels 1 +14.0 0 

Building materials 
- 2.6 2.4 323 Shingles: cypress 5 

327 Brick 9 - 2.4 9.5 
317 Pine: yellow siding 5 - 1.4 3.2 
335 Doors 7 - .7 3.5 
338 Lime 5 + .2 14.5 
324 Shingle.: red cedar 8 + .3 9.8 
350 Rosin 9 + .6 9.3 
345 Glass: window, B 10 + 1.0 11.4 
353 Turpentine: spirits of 9 + 1.0 5.6 
348 Linseed oil 10 + 1.2 8.1 
310 Oak: whi~ plain, N. Y. 6 + 1.3 5.4 
344 Glass: WID ow, A 9 + 1.4 12.1 
355 Zinc: oxide of 8 + 3.0 8.6 
352 Tar 8 + 3.6 9.1 
306 Hemlock: N. Y. 6 + 4.2 3.8 
354 Lead: carbonate of 10 + 4.3 7.5 
319 Poplar 9 + 5.2 7.0 
349 Puttr. 6 + 6.2 8.1 
308 Map.: N. Y. 6 + 6.8 4.5 
321 ~ruce 9 + 7.8 4.7 
313 Pme: white boards 8 + 9.1 5.5 
312 Oak: white ,&,artered, N. Y. 9 +13.0 6.7 

hemicals and drug. 
9.9 381 Sulphur 4 -10.3 

.W3 Alcohol: grain 8 - 6.8 7.2 
360 Acid: sulphuric 6 - 5.8 12.5 
382 Tallow 10 - 1.8 5.3 
357 Acid: muriatic 5 - 1.2 4.6 
391 ~ium 9 + .2 12.2 
362 cohol: wood 9 + 2.5 7.0 
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TABLE XVII (Cone.) 

(I) (2) (3) (4) (5) 
Ref. Commodity No. of Average Measure 
No. pri~ re- deviation of ineon-

..... ons from re£er~ sisteney 
ence date 

CherniaJIs and dntgs (coni.) 
9.5 400 Quinine 8 + 3.1 

377 Sode.: bicarbonate of 7 + 5.3 4.5 
396 Glycerine 8 + 7.0 4.7 
363 Alum 5 +10.5 5.0 

HO'lIM-Jumishing& 
8.7 419 Carpets: Wilton 6 + 2.0 

425 Nappies 3 + 3.7 2.3 
418 Carpets: Brussels 6 + 3.8 8.4 
423 Sheeting: 10-4 Pepperell 10 + 3.8 6.2 
427 Tumblers 8 + 4.3 8.3 
406 Bedroom sets 5 + 5.0 2.1 
430 Tickings: Amoskeag 10 + 5.3 6.6 
414 Kitchen tabl .. 4 + 5.5 3.2 
431 Tube 4 + 5.5 8.4 
417 CarpelB: Axminster 7 + 7.0 3.6 
422 Pails 5 + 7.6 5.1 
424 Sheeting: 10-4 W&IIlBUtta 8 + 8.0 5.0 
405 Bedroom elmira 4 + 8.7 3.2 
426 Pitchers 7 + 9.3 8.9 
4l!8 Plates 3 +11.3 7.4 
429 Teacups and saucers 3 +11.3 7.4 
412 Kitchen ehe.irs 8 +11.7 7.4 

MiBcellaneouo 
451 Rubber 9- - 6.4 9.9 
433 Cottonseed meal 9 -4.9 7.1 
436 Leather: ee.lf 10 - 1.6 8.9 
441 Leather: sole oak, scoused backs 9 - 1.5 6.8 
450 Rope 10 + .3 3.7 
438 Leather: ha.rness oak 9 + .6 1.5 
455 Starch: laundry 7 + .7 4.9 
440 Leather: sole oak 10 + .9 6.1 
448 Jute 10 + 2.8 8.1 
457 Tobacco: smoking 2 + 4.0 5.0 
456 Tobacco: plug 5 + 4.8 9.9 
443 Paper: newsprint 8 +10.0 7.2 
444 Paper: wrapping. Manila 7 +14.0 9.1 
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TABLEXVm 

MEAStTRES DESCRIBING THE BEHAVIOR OF WHOLESALE COMMODITY PRICES DURING 
PERIODS OJ' REVIVAL AND RECESSION IN AMERICAN BUSINESS, 1890-1925. 

Ranking of Commodities, by Groups, according to the Average Duration of the 
Period of F&lling Prices.' 

(1) (2) (3) 
Ref. Commodity Average duration of 
No. period off&lling ~rices 

(in montho 

Farm products 
13 Cattle: choice to prime 9.9 
47 Milk 12.9 
14 Cattle: good to choice 13.2 
19 Sheep: wethers 13.2 
31 'E~ 13.2 
42 Hies 13.4 
17 Sheep: ewes 13.7 
34 ·Fl ..... ed 14.9 
1 "'Barley 15.2 

51 ·Potatoes 16..3 
25 Cotton 16.5 
59 Wool: medium 17.5 
15 Hogs: heavy 17.6 
14 Hog.: light 17.7 
4 ·Oats 19.0 
2 'Corn 19.2 

22 'Beans 20.1 
49 ·Onions 20.4 
53 Rice 20.4 (18.6) 
5 'W;e 20.7 (18.6) 

56 001: fine clothing 20.7 (13.7) 
6 ·Wheat 22.0 (18.8) 

37 "'Hay 22.1 
44 "'Hops 27.4 (2L8) 

Foods 
140 Meal: cornyyellow table 11.2 
106 Brend: N. . 12.0 
139 Meal: corn, fiDe white 12.9 

71 Mutton 14.4 
99 ·Cheese 14.4 
64 Beef: fresh 14.5 
69 Hams 15.8 
89 "'Butter: creamery extra, N. Y. 15.8 
95 "'Butter: creamery extra., St. Louis 15.8 

158 Cottonseed oil 15.9 
68 Beef: salt 16.1 
90 "'Butter: creamery firsts, N. Y. 16.6 
74 Pork: cured, salt mea 17.0 

IThe main entries In this table are averages baaed lIpon all the recorded periods of falling price. In 
computlne the averages ';ven in parentheees account has been taken only of th,* perioda of decline whlcb 
were limited to a sinale phase of ncusion (and depression). 

"'The commoditiea marked with an asterisk bave price movemenb whicl!. are irft-cular. In the aense lhat 
they do not conform in any ayatematic fuhion to the cyclic:al movemenu of pneml ~ For. more 
detailed explanation lee tat. pp. 81, 102. 



APPENDIX 569 

TABLE XVIII (Cont.) 

(1) (2) (3) 
Ref. Commodity Average duration of 
No. period 01 laUiDg pri-

ces 
,- (in months) 

foods (cont.) 
120 "Flour: wheat, .ta.ndard patents 17.2 (14.3) 
146 "Salt 11.5 
109 Coffee 17.7 
150 "Sugar: granulated 17.7 16.1) 
149 ·Sugar: row 18.1 16.6l 
76 Pork: cured, short clear aides 19.0 16.1 
75 Pork: cured, rough aid ... 19.9 17.0) 

113 Cod 20.9 16.7l 
131 Raioino 20.9 17.5 
138 Lard . 21.0 18.0) 
115 Mackerel 21.3 
129 "Currants 21.4 
III Crackers: oyster 21.7 (10.7) 
152 "Tea 21.9 
114 H . 22.1 tAl 119 ·Fl~ wheat, winter straights 22.1 19.9 
145 P:J:::er 22.6 15.4 
116 S on' 22.7 
130 Prunes 22.9 
128 ·Uples 23.4 (22.1) 
141 olasoeo 23.7 
112 Crackers: soda 24.0 

P1.2l 161 ·Vinegar 24.8 18.4 
117 *Flour: rye 25.9 r·8l 148 Starch: corn 29.4 17.2 
104 Bread: Cincinnati 59.0 4.0) 

C/oIJII and clothing 
206 FlaDnel: white 11.1 
184 FlaDnel: unbleached 11.6 
190 Muslin: Fruit 01 the Loom 11.9 
228 Silk: raw, Japanese, extra-extra 11.9 
183 Flannel: colored 12.0 
226 Silk: raw, Japanese, Kanoai, No.1 12.6 
182 Drillinga: Maoo. D 13.4 
191 Muslin: Lonsdale 14.2 
186 Ginslhamo: Lancaster 14.9 
ISO Demma 15.8 
185 Ginghams: Amookeag 16.0 
196 Sheetings: 4-4 Indian Head 16.6 
192 Muslin: Rough Rider 16.8 
203 Cotton.,ro:': earded, con .. 22/1 17.1 
174 Men's 008: vici kid 17.5 

. , 

197 Sh~: 4-4 Pepperell R 17.5 
220 Wo yarns: 2-32'. 18.2 
202 Cotton yarns: earded, cones 10/1 18.3 
217 Storm IiOll!" 18.7 ~14.1l 221 Worsted ~arns: 2-40'. 18.7 14.5 
193 Muslin: amoutta 18.8 

-see rootnote aD pqe 568. 
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TABLE XVIll (Cont.) 

(1) (2) (3) 
ReI. Commodity Average duration of 
No. period of fa.lling pri. 

ces 
(in months) 

eMhs and cwlMng (cont.) 
198 Sheetings: 4-4 Ware Shoals 18.9 
195 Print cloths 19.0 
181 DriIIin~: Pepperell 19.4 
215 Broadc oth 19.5 (15.2) 
218 Poplar cloth 20.2 p4.0J 210 Swting: Middlesex 21.1 15.7 
173 Men's shoes: chocolate elk 22.7 
216 French serge 23.1 ~16.0) 
179 Collco 24.4 19.7) 
166 Men's shoes: black calf 25.5 
219 Sicilian cloth 25.8 (14.0) 
177 Women's shoes 26.6 
213 Underwear: shirts and drawers 28.1 t· O

) 214 Underwear: union suits 41.5 23.0) 
199 Cotton thread 49.2 32.3) 
223 Linen shoe thread 49.1 (35.0) 

Fuel and lighting 
241 Petroleum: crude 16.1 (14.1) 
239' Coke 11.2 
248 Petroleum: refined, for export 19.9 (11.2) 
233 Anthracite coal: chestnut 21.0 
232 Anthracite coal: broken 23.0 
237 Bituminous coal: New River 23.7 (13.7) 
249 Petroleum: refined, 150' fire test 24.0 (22.5) 
236 Bituminous coa.1: Ka.na.wha 25.2 
235 Anthracite coal: stove 31.0 
238 Bituminous coal: Pocahontas 31.1 (21.7) 
234 Anthracite coal: egg 33.0 
244 Mateh .. 81.0 ( 7.0) 

Melalo and metal produd8 
272 Saws: crosscut 15.0 
273 Saws: hand 15.0 
297 Lead: pipe 15.6 
300 Tin: Pig 15.6 
296 Lead: pig 15.8 
291 Wood screws 16.7 
289 Wire: fence 17.1 
298 Quicksilver 18.4 (13.4) 
299 Silver 18.5 
280 Steel rails 18.6 
258 Locks 19.0 
287 Trowels 19.0 
266 Bar iron: from store, Phila. 19.1 
302 Zinc: slab 19.1 
263 Pig iron: foundry No.2, Southern 19.3 
250 Augers 19.5 (12.7) 
294 Copper: sheet 20.0 
293 Copper: ingot 20.2 
260 Pig 1I'on: Bessemer 20.7 



(1) 
Ref. 
No. 

301 
261 
267 
276 
295 
253 
269 
259 
251 
274 
255 
288 
252 
271 
254 

348 
308 
353 
354 
312 
345 
344 
350 
352 
306 
338 
321 
327 
317 
313 
323 
355 
319 
324 
310 
335 
349 

363 
362 
382 
397 
393 
396 
400 
381 
350 
357 
377 

APPENDIX 

TABLE XVllI (Cont.) 

(2) 
Commodity 

Melals and meIaI f>,oducls (conI.) 
Zinc: sheet 
Pig iron: foundry No.2, Northern 
Bar iron: from mill, Pittsburgh 
Steel billeta 
Copper: wire 
Door knobs 
Nails: wire • 
Pig iron: basic 
Butta 
Shovels 
Hammers 
Vises 
Chisels 
Planes 
Files 

Linseed oil 
Maple: N. Y. 

Building material3 

Turpentine: spirits of 
Lead: carbonate of 
Oak: white quartered, N. Y. 
Glass: window, B 
Glass: window, A 
Roain 
Tar 
Hemlock: N. Y. 
Lime 
Spruce 
Brick 
Pine: yellow siding 
Pine: white boards 
Shingles: cypress 
Zinc: oxide of 
Poplar: N. Y. 
Shingles: red cedar 
Oak: white plain, N. Y. 
Doors 
Putty 

Alum 
Alcohol: wood 
Tallow o 'um 
Akohol: grain 
Glycerine 
Quinine 
Sulphur 
Acid: sulphuric 
Acid: muriatio 

Chemicals and drug. 

Soda: bicarbonate of 

571 

(3) 
Average duration of 

period of fa.lling 
prices 

(in months) 

20.7 
21.1 
21.3 
21.4 
22.4 
22.7 
22.S 
23.0 
23.1 
24.7 
28.7 
28.9 
30.2 
56.3 
70.3 

12.6 
14.0 
14.0 
14.9 
15.4 
15.9 
16.1 
16.2 
17.4 
17.5 
17.7 
18.3 
IS.3 
19.4 
20.0 
20.2 
22.1 
22.S 
26.2 
27.3 
28.3 
34.S 

10.4 
13.4 
14.S 
14.S 
IS.6 
18.6 
28.3 
39.7 
46.4 
53.5 
57.8 

(IS.7) 

(19.0) 

1
24.3l IS.3 
24.9j 

1
24.4 
39.0 
16.0 

(12.7) 

1

1S.
Oj 20.1 

21.0 
23.2l 
16.7 

12.0 
22.7 
23.3 
21.7 
IS.7 
22.0 
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TABLE XVIII (Cone.) 

(I) (2) (3) 
Ref .. Commodity Average duration of 
No. period ?f fa.lling 

pnces 
(in months) 

H O'IJUojurniBhi1ll/8 
430 Tickings: Amoskeag 14.8 
423 Sheeting: 10-4 Pepperell 15.8 
406 Bedroom sets 16.7 
418 Carpets: Brussels 19.5 fI0 .8) 419 Carpets: Wilton 19.8 10.6) 
424 Sheeting: 10-4 Wa.msutt& 20.0 
417 Carpets: Axminster 22.3 r· 2

) 
422 Pails 24.2 16.0) 
412 Kitchen ehairs 26.0 19.8) 
405 Bedroom chain 27.3 19.5l 
431 Tuhe 35.7 20.3) 
426 Pitchers 36.0 r· 2l 
414 Kitchen t&bles 43.5 21.0) 
428 Plates 53.0 19.0) 
429 TeacUI: and saucers 53.0 19.0l 
127 Tumbers 56.6 fl2.S 425 Nappi .. 66.0 60.0) 

Mis~ 
457 Tobacco: smoking 9.0 
444 Paper: wraPP:::.t Manila 14.0 (10.0) 
440 Le8.ther: sole 0 14.8 
448 Jute 15.2 
441 Leather: sole oak, scoured backs 15.7 
438 Leather: harness oak 15..7 
450 Rope 16.8 
443 Paper: ne:lfrint 17.3 
436 Leather: c 19.6 
451 Rubber 20.0 
433 Cottonseed meal 22.2 
455 St&rcb: laundry 22.3 fI9 .8) 456 Tobacco: plug 42.3 13.5) 



TABLE XIX 

MJDASUBIIB DBSCRIP'l'IVlII OJ' FREQUIINCY DISTRIBUTIONS OP UNWEIGHTED FIXED RABID RELATIVES 011' CoMMODITY Pmcms AT 
WBOLEBALlD, IN THE UNITED STATES, 1891-1926l 

(Arithmetic Measures) 

(1) (2) (3) (4) 0/) (6) (7) 
Year Mean M ... Stand- .6 45. Bl ~ 

dian ard de-
viation 

--:Kr" 
dOO 

1891 100.0 100.0 
1892 95,4 95.9 10.20 7.2 .0324 4.6774 
1893 95.1 95.5 15.42 10.9 1.8537 7.5394 
1894 85.7 87.2 14.54 11.4 .0047 3.4728 
1895 84.3 83.5 ltg~ 12.8 2.7955 14.9681 
1896 81.5 81.9 14.0 .1349 6.7421 
1897 81.0 81.8 15.77 13.1 .0324 3.1449 
1898 84.9 83.9 17.84 14.2 .7484 5.9207 
1899 92.5 91.0 20.82 15.2 .4491 5.1119 
1900 100.1 99.1 23.34 15.7 .3242 4.8728 
1901 99.2 97.6 24.26 16.5 .9128 5A1J1 
1902 102.8 98.7 25.56 16.8 .8695 5.6831 

lThe DlltDben of price Quotationa for the dUferent yean were • .-toHoWII: 
1891-1902: 195 
1902-1913. 205 
1913-1917: 391 
1918: 389 

(8) 
Skewness! 

-.0487 
-.4082 
-".0266 

.3061 
-.0749 
'-.0847 

.2395 

.1960 

.1670 

.3194 

.2851 

(9) 
I{urtosia 

1.6774 
4.5394 

.4728 
11.9681 
3.7421 

.1449 
2.9207 
2.1119 
1.8728 
2.4111 
2.6831 

1919-1922: 391 
1923-192": 390 
1925: 387 
1926: 385 

(10) (11) 
Kl K, 

3.2576 .0079 
3.5177 .5949 

.9315 .0038 
15.5497 .2818 
7.0795 .0170 

.1926 .1272 
3.5962 .1931 
2.8765 .1345 
2.7730 .0978 
2.08l8 .4098 
2.7577 .2953 

The eight tabla. foUowtna: (XIX to XXVII) are ~ on the ame price quotations. with two minor ezceptiona In the cue or link matives. 

(12) ~3) 
r ear-

Bonian 
curve 
type 

6.7135 IV 
7.9922 IV 

15.8976 IV 
4.3110 IV 
4.7522 IV 

65.8100 IV 
6.9612 IV 
7.6401 IV 
7.6782 IV 

10.0728 IV 
8.2973 IV 

SA meuure of Itkewnea,. derived after Peanon'lI formula. has been included for each of the distribution. in theee tables. SInce Ideal J curvet are mOOdeu, the 
term BewDeaI hu not the ame tlanHkance for theae diltributiona as it baa for diatribudona with true modes.. 



TABLE XIX (Cont.) 

.J~ J2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) ean Me- Stand- .6745. p, p, Skewness Kurtosis .. •• r Pear-diaD ani de- r;r- sonian-
viatioD curve 

xl00 type 

1902 100.0 100.0 
19o3 101.3 101.6 11.34 7.6 .1171 3.8010 -.1251 .8010 1.2507 .0729 12.8755 IV 1904 101.6 101.0 17.49 11.6 .1826 4.1786 .1420 1.1786 1.8091 .0804 9.9348 IV 1905 103.0 102.9 19.20 12.6 .8820 7.0173 .2262 4.0173 5.3886 .1615 5.7180 IV 1906 109.0 108.0 22.36 13.8 2.0503 10.2442 .3169 7.2442 8.3375 .3096 5.1770 IV 1907 115.1 114.6 23.98 14.0 1.9982 10.6027 .3002 7.6027 9.2108 .2756 4.9536 IV 1908 106.8 109.0 20.23 13.8 .0552 5.5577 -.0545 2.5577 4.9498 .0093 5.4578 IV 19oP 109.9 112.3 22.10 13.6 .4259 6.6789 -.1446 3.6789 6.0801 .0645 5.1838 IV 1910 115.2 115.7 28.51 16.7 5.9280 18.9393 -.5328 15.9393 14.0946 .8730 5.1131 IV 1911 113.1 110.8 34.21 20.4 13.6001 31.5601 .9483 28.5601 16.3199 2.9124 6.2353 VII 1912 116.6 114.6 33.59 19.4 15.0925 33.2958 1.0535 30.2958 15.3141 3.6924 6.7402 VII 1913 116.7 116.3 28.55 16.5 2.9179 10.9979 .4198 7.9979 7.2421 .5601 5.8657 IV 
1913 100.0 100.0 
1914 100.0 99.6 13.05 8.8 8.9019 23.5430 .7160 20.5430 14.3804 1.6161 5.6591 VI 1915 110.1 100.4 71.05 43.5 118.4667 139.3550 33.6462 136.3550 -82.6901 -35.9281 -1.4431 Is 1916 14-2.5 121.0 131.37 62.2 164.2497 200.3467 180.0956 197.3467 -98.0557 -56.1044 -2.1476 II 1917 190.5 171.2 135.38 47.9 147.4448 192.4489 17.3041 189.4489 -63.4366 -fJ7.7854 -4.1620 II 1918 214.7 192.3 119.27 37.5 126.6821 148.1861 30.2116 145.1861 -89.6741 -37.9532 -1.3719 Is 1919 218.4 208.9 70.63 21.8 29.6149 68.2365 1.2546 65.2365 41.6283 4.9024 5.4225 VIs 1920 245.3 229.3 81.44 22.4 1. 7070 7.4701 .3777 4.4701 3.8192 .4947 7.4829 IV 1921 160.2 154.7 52.44 22.1 .6937 4.9142 .2889 1. 9142 1. 7473 .3537 11.0588 IV 1922 154.5 151.5 4-4.56 19.4 .2572 3.6644 .2172 .6644 .5572 .3691 25.9210 IV 1923 164.8 159.9 48.18 19.7 .1736 3.3765 .1942 .3765 .2322 .5852 56.9225 IV 1924 162.8 156.3 48.73 20.2 1.0214 6.2636 .2891 3.2636 3.4630 .2877 7.3500 IV 1925 167.7 165.1 44.99 18.1 .5460 5.0558 .2289 2.0558 2.4736 .1927 8·.5134 IV 1926 161.1 156.0 45.60 19.1 .7909

1 5.4141 .2808 2.4141 2.4555 .2956 8.8533 IV 



~!l.r (2) 
Mean 

--I-
1891 100.( 
1892 95.1 
1893 97:4 
1894 87:: 1895 89. 
1896 85.1 
1897 85.2 
1898 88.1 
1899 94.8 
1900 102.9 
1901 102.2 
1902 109.7 

1902 100.0 
1903 102.3 
1904 103.8 
1905 103.7 
1906 106.6 
1907 113.5 
1908 108.6 
1909 116.3 
1910 120.3 
1911 113.3 
1912 119.6 
1913 120.9 

TABLE XX 

MBASURES DESCRIPTIVE OF FREQUENCY DISTRIBUTIONS OF' WEIGHTED FIXED SA-Sill RELATIVES OJ' COMMODITY 
PRICES AT WHOLESALE, IN THE UNITED STATES, 1891-19261 

(Arithmetic Measuree) 

-
(3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Me- Stand- .6745. " II> Skewness Kurtosis ., " r 
dian ard de- r;r 

viation 
.100 

100.0 
94.3 . 10.21 7.2 .0418 4.0726 .0698 1.0726 2.0018 .0185 9.066~ 
97.1 18.53 12.8 1.9758 5.9890 .6950 2.9890 .0506 43.7514 357.2964 
88.3 16.31 12.6 .0101 3.1859 -.0453 .1859 .3415 .0221 38.2278 
87.8 22.54 17.0 8.1685 15.2603 1.4267 12.2603 .0151 1234.2275 2420.5828 
84.1 20.31 16.1 2.8532 10.1647 .4501 7.1647 5.7698 .6675 6.5633 
85.4 H.69 11. 6 .1606 3.8359 -.1486 .8359 1.1900 .1061 13.4889 
88.7 16.70 12.8 .1307 3.8940 -.1287 .8940 1.3959 .0733 11.8775 
93.6 23.87 17.0 2.3919 7.7648 .5380 4.7648 2.3539 1.2326 11.1463 

102.4 24.53 16.1 1.6901 7.6508 .3622 4.6508 4.2313 .4437 7.0343 
100.5 23.53 15.5 .8989 5.1518 .3400 2.1518 1.6069 .5189 12.1460 
104.2 29.45 18.1 1.2688 5.3091 .4711 2.3091 .8118 1.5488 • 22.4708 

100.0 
102.4 13.89 9.2 .0381 2.7290 -.1266 -.2710 -.6563 -.04U -15.4585 
102.7 21.50 14.0 .1170 2.1737 .7586 -.8263 -2.0036 -.0468 -3.16W 
104.9 aO.69 13.5 .3019 3.4700 -.l719 .4700 .0343 7.0095 379.2595 
106.2 19.93 12.6 .4866 4.9688 .2151 1. 9688 2.4778 .1693 8.4321 
113.8 20.63 12.3 .4219 5.1828 -.1848 2.1828 3.0999 .1170 7.2794 
109.7 19.50 12.1 .0015 3.0008 -.0194 .0008 -.0029 -.3879 -4136.4827 
113.6 23.52 13.6 .4003 4.8273 .1944 1.8273 2.4537 .1380 8.3800 
117.2 28.39 15.9 2.1593 9.7736 .3487 6.7736 7.0693 .3820 5.6138 
111.0 24.85 14.8 2.6761 18.4569 .2611 15.4569 22.8855 .2045 3.8751 
123.5 24.00 13.5 2.3591 20.8577 -.2258 17.8577 28.6381 .1535 3.6661 
123.1 24.91 13.9 .6017 6.1958 -.1942 3.1958 4.5865 .1207 6.0099 

!See lootnote to Table XIX conc:ernbq: the bumber of price QUotatiObL 

(13) 
Pear-

soDian 
curve 
type 

IV 
VI 
IV 
VIs 
IV 
IV 
IV 
VI 
IV 
IV 
VI 

I 
I 
VI 
IV 
IV 
I 
IV 
IV 
IV 
IV 
IV 



TABLE XX (Cont.) 

(I) (2) (3) (4) ~) (6) (7) (8) (9) (10) (11) (12) (13) 
y- Mean Me- Stand- .645. ,. /It Skewness Kurtosis .. .. r Pear-

dian ard de- '!if !Ionian 
viation ourve 

xlOO type 

1913 100.0 100.0 
1914 98.3 99.3 10.28 7.1 .0572 8.9118 -.0405 5.9118 11.6520 .0049 4.0446 IV 
1915 100.6 97.9 32.17 21.6 357.4706 574.8087 7.5842 571.8087 71.2056 341.5485 18.2293 VII 
1916 127.8 118.2 42.96 22.7 330.8562 765.6991 3.8112 762.6991 532.8296 44.3083 4.8853 VIz 
1917 180.1 174.6 61.40 23.0 41.8122 194.7847 .8955 191. 7847 258.1328 2.4233 3.5324 VIz 
1918 198.5 187.7 56.40 19.2 26.0769 153.2418 .6641 150.2418 222.2529 1.3134 3.4060 VI 
1919 211.8 207.9 51.39 16.4 1.0105 13.8801 .1561 10.8801 18.7287 .0732 3.8026 IV 
1920 236.7 223.2 71.35 20.3 .6192 4.6257 .2881 1.6257 1.3938 .3880 12.9423 IV 
1921 155.0 151.9 48.78 21.2 1.0307 7.0014 .2560 4.0034 4.9147 .2105 6.0708 IV 
1922 155.0 156.0 42.37 18.4 .2059 4.3653 -.1442 1.3653 2.1129 .0785 8.9717 IV 
1923 162.8 160.3 45.43 18.8 .0238 3.0730 .0753 .0730 .0746 .2407 164.8150 IV 
1924 157.9 152.5 43.29 18.5 .4914 5.4967 .1917 2.4967 3.5191 .1229 6.8287 IV 
1925 164.1 162.5 39.33 16.2 1.0430 6.7671 .2685 3.7671 4.4052 .2359 6.4343 IV 
1926 156.4 152.1 41.82 18.0 .9397 6.1209 .2769 3.1209 3.4227 .2636 7.3296 IV 



.}~ 

1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 

TABLE XXI 

MEASURES DucRlPl'IVlIl or FREQUENCY DISTRIBUTIONS or UNWEIGHTED FIXED BASE RBLATIVES OJ' COMMODITY 
PRICES AT WSOLESAL1iI, IN TIlE UNITED STATES, 1913-19261 

(Geometric and Logarithmic Measures)' 
-

(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 
Mean Median Stand- Coef- Index ~, /lo Skew- Kurtosis .. .. r 

ard de- ficient of dis- ness 
viation of vari-

ation 
persion' 

100.0 100.0 
99.2 99.6 .0525 2.63 8.2 .9344 10.4054 -.1731 7.4054 12.0077 .0901 4.2328 

104.0 100.3 .1147 5.69 17.9 17.3358 31.1633 1.4258 30.1633 8.3192 8.4480 10.6939 
130.3 122.4 .1416 6.69 22.2 13.8397 23.6492 1.8914 20.6492 -.2207 -209.8989 f-239.4525 
176.3 171.0 .1507 6.71 23.7 2.8356 12.6623 .3536 9.6623 10.8179 .3814 4.8956 
202.1 194.4 .1390 6.03 21.8 1.6231 11.2838 .2415 8.2838 11.6984 .1758 4.4420 
210.7 208.8 .1174 5.05 18.4 .0429 7.1791 .0396 4.1791 8.2294 .0047 4.4738 
233.0 229.5 .1417 5.99 22.2 .1385 5.5534 .0887 2.5534 4.6914 .0248 5.6464 
151.6 154.7 .1490 6.83 23.3 .5101 5.4174 -.2001 2.4174 3.3044 .1358 7.0947 
147.7 150.9 .1328 6.12 20.8 .7139 6.5537 -.2071 3.5537 4.9656 .1363 5.8479 
158.1 161.9 .1356 6.17 21.2 .4453 4.5713 -.2259 1.5713 1.8067 .2084 10.3813 
155.4 156.6 .1341 6.12 21.0 .4564 . 6.1944 -.1615 1.1944 5.0197 .0821 5.6633 
161.3 .164.9 .1200 5.43 18.8 .2115 4.0400 -.1630 1.0400 1.4457 .1167 11.7396 

. 154.7 156.0 .1249 5.70 19.0 .2473 4.7307 -.1460 1.7307 2.7194 .0747 7.6856 

ISee footnote to Table XIX concernln, the number of price Quotation .. 

(14) 
Pear-
sonian 
curve 
type 

IV 
Vb 
Is 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 

IAlI measures in tbia table have been computed from the logarlthllll of relative pricel. The averaget and the lndezea of dllpenion liven In the table. are the anti
loprithma of the corresponding logarithmic measures. The standard deviationll and the coefficients of variation are liven aa derived directlY from the loprithm. 
The criteria of curve type relate to the logaritbmlc distributions. 

'See pqe 257 for an ezpluation of the index of dlepenlo'n. 



~! 

--
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 

TABLE XXII 

.Mm.tslJBJ'.8 DE8CRIPl'IVE or FREQUENCY DISTRIBUTIONS or WEIGHTED FIXED BASE RELA.TIVES 01' CoIOd:ODITY 
PruCES AT WHOLESALE, IN THE UNITED STATES, 1913-19261-

(Geom,tric and Logarithmic Measures)' 

(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 
Mean Median Stand- Coef- Index p, p. Skew- Kurtosis K( .. r 

ardde- :6.cient of dia- n ... 
viation of vari-

ation 
persion' 

---
100.0 100.0 
97.9 99.7 .0473 2.38 7.4 .4060 5.4619 -.1698 2.4619 3.7058 .0951 6.5668 
98.6 98.2 .0809 4.06 12.6 3.7025 22.2292 .3037 19.2292 27.3508 .2768 3.8448 

124.6 118.4 .0935 4.46 14.6 3.0788 13.1573 .3700 10.1573 11.0780 .4180 4.9170 
172.2 170.8 .1288 5.76 20.1 .0899 4.3698 .0898 1.3698 2.4697 .0287 7.9682 
192.2 189.2 .1160 5.08 18.1 .0205 5.0962 .0354 2.0962 4.1181 .0040 5.9383 
205.2 205.2 .1101 4.76 17.8 .5279 6.1388 -.1792 3.1388 4.6940 .1022 5.8939 
225.3 223.6 .1382 5.87 21.6 1.3540 9.3309 .2429 6.3309 8.5999 .1799 4.8677 
146.6 151.5 .1499 6.92 23.5 1.6704 9.2122 -.2919 6.2122 7.4132 .2639 5.2947 
147.8 152.3 .1336 6.16 21.0 3.3579 13.2803 -.4004 10.2803 10.4869 .4929 5.1049 
155.8 161.2 .1372 6.26 21.5 1.4547 6.9868 - .. 3500 3.9868 3.6095 .4261 7.5336 
152.3 153.3 .1337 6.13 21.0 2.5631 11.4574 -.3517 8.4574 9.2256 .3806 5.1342 
159.4 162.3 .1043 4.74 16.3 .0732 4.5321 -.0770 1.5321 2.8447 .0204 7.2956 
150.7 152.1 .1178 5.41 17.4 .4037 5.9850 -.1543 2.9850 4.7587 .0753 5.7762 

1See footnote to Table XIX COnc:eminl the number of price quotatlona. 

(14) 
Pear-
soman 
curve 
type 

IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 

'A11 the measures In thle table have been compUted (rom the loKlU"ithma of relative prices. The averagetl and the indl!n8 of dilpenlon given in the table are the anti-
lolUithme of tbe C01Te8pond1ng logarithmic measure.. The atandard devlatlol18 and the ~cle.nta of variation are liven as derived dlrect!y rrom tbe IOi8rithms. 
Tbe criteria of curve type n:late to the loaarithmic diltributiolll-

'See pap 257 lor ezptanatJon of the lndes of dllJ)l!nion. 



TABLE XXIU 

MEASURES DESCRIP11VE or FREQUENCY DISTRIBUTIONS OJ' UNWEIGHTmD LINK RELATIVllIB OJ' 
CoMMODITY PRICES AT WHOLESALE, IN THE UNITED STATES, 

1913-1926' 

(Arithmetic MellSlll'eS) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Year Mean Chain Median Chain Stand- .6745. " flo 

index. index a.rd """1\1 
(from (from devi-

means) me- atioD x100 
diana) 

1913 100.0 100.0 100.0 100.0 
1914 100.0 100.0 99.6 99.6 13.06 8.8 8.9019 23.5430 
1915 108.7 108.7 101.5 101.2 41. 75 25.9 67.0945 87.5590 
1916 127.6 138.7 1l9.8 121.2 32.07 17.0 12.8927 28.3436 
1917 138.0 191.4 115.0 163.6 26.63 13.0 .1928 4.6691 
1918 1l7.0 224.0 1l6.8 191.1 23.16 13.3 .2063 4.8084 
1919 107.3 240.3 106.5 203.5 25.93 16.3 2.1594 12.8999 
1920 1l4.1 274.2 109.9 223.6 27.88 16.5 1.6047 6.4206 
1921 67.4 184.9 67.9 151. 8 17.32 17.3 .0510 2.8911 
1922 99.2 183.4 94.9 144.1 19.50 13.3 2,2798 6.7267 
1923 107.9 197.9 106.8 153.9 15.59 9.7 .8909 8.1655 
1924 99.5 196.9 98.9 152.1 14.25 9.7 13.3939 38.2291 
1925 105.2 207.1 102.7 156.2 16.20 10.4 12.4661 30.2420 
1926 96.4 199.6 97.1 151. 7 10.84 7 .. 6 .2045 7.6964 

lThe numben of price quotaUoDl for the different yean were u fonowa: 
1913.1917: 391 
1918-1919: 389 
1921).1022: 391 
1923.1924: 390 
1925: 387 
1926: 385 

(10) 
Skew-
ness 

.7160 
14.1409 
1.0164 

.1277 

.1285 

.2746 

.4428 
-.1292 

.6703 

.1990 

.7412 

.8705 
-.0856 

(II) (12) (13) 
Kur~ .. " tosis 

20.5430 14.3804 1. 6161 
84.5590 -32.1655 -28.71l3 
25.3436 12.0092 3.5299 

1.6691 2.7598 .0568 
1.8084 2.9978 .0563 
9.8999 13.3216 .2270 
3.4206 2.0272 .8416 

-.1089 -.3708 -.1046 
3.7267 .6140 4.3767 
5.1655 7.6585 .1209 

35.2291 30.2766 1.6676 
27.2420 17.0857 2.4119 
4.6964 8.7793 .0221 

(14) (15) 
r Pear-

sonian 
curve 
type 

5.6915 VI 
-3.6308 IJ 

7 .22~~ VIz 
7.557 IV 
7.2093 IV 
4.3871 IV 

11.2941 IV 
-29.7751 I 

.33.6885 VI 
4.9159 IV 
4.7235 VI 
5.8912 VII 
4.4367 IV 



(1) (2) 
Year Mean 

1913 100.0 
1914 98.3 
1915 102.4 
1916 128.4 
1917 140.9 
1918 113.7 
1919 108.5 
1920 113.1 
1921 67.5 
1922 102.6 
1923 106.2 
1924 98.2 
1925 107.3 
1926 95.4 

TABLE XXIV 

MDB'DBES DECBIPTIVE OJ' FlucQUENCY DISTRIBUTIONS 01' WEIGHTED LINE RELATIVES 01' CoM· 
KODITr PRICES AT WHOLESALE, IN THE UNITED STATES, 1913.19261 

(Arithmetic Measures) 

(3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 
Chain ME>- Chain Stand- .6745. ,. .. Skew- Kur- ". .. 
index dian index ani r;r ness toais 
(from (from devi-

means) mE>- ation x100 
dians) 

100.0 100.0 100.0 
98.3 99.3 99.3 10.28 7.1 .0572 8.9118 -.0405 5.9118 11.6520 .0049 

100.6 99.2 98.5 21.29 14.0 106.3636 218.5702 2.5637 215.5702 112.0496 20.9847 
129.2 120.4 118.6 30.86 16.2 8.8848 21.8054 .7913 18.8054 10.9564 2.0596 
182.1 138.9 164.8 25.63 12.3 .3344 4.4861 .1895 1.4861 1.9690 .1405 
207.0 114.9 189.4 22.77 13.5 .1528 4.9462 -.104~ 1. 9462 3.4340 .0363 
224.7 107.3 203.2 19.24 12.0 1.0215 7.2402 .2462 4.2402 5.4069 .1919 
254.1 109.2 221.8 27.16 16.2 1.3927 6.2127 .3966 3.2127 2.2473 .6361 
171.5 65.9 146.1 17.97 18.0 .1777 2.6842 .3571 -.3158 -1.1647 -.1208 
175.9 98.5 144.0 19.45 12.8 2.3182 6.9266 .6446 3.9266 .8986 3.0625 
186.9 104.9 151.0 17.34 11.0 .2557 2.3434 1.1423 -.6566 -2.0803 -.1019 
183.5 98.0 148.0 12.05 8.3 2.2712 19.4988 .2265 16.4988 26.1840 .1542 
197.0 104.1 154.1 22.19 13.9 11.7941 24.4515 1.1093 21.4515 7.5207 4.7329 
187.9 97.0 149.5 12.07 8.5 .0785 5.0592 -.0713 2.0592 3.8829 .0164 

I&e footnote to Table XXIII concerning the number of price quotation& 

(14) (15) 
r Pea.r-. soman 

curve 
type 

4.044 IV 
5.9548 VII 
6.528( VI 
9.6040 IV 
6.6279 IV 
5.7878 IV 

10.1989 IV 
-7.7608 I 

24.0935 VI 
-3.1371 I 

3.7185 IV 
9.3002 VII 
6.1511 IV 



(1) (2) 
Year Mean 

1891 99.3 
1892 94.5 
1893 99.5 
1894 90.0 
1895 98.1 
1896 96.0 
1897 99.8 
1898 104.3 
1899 108.5 
1900 108.4 
1901 98.8 
1902 104.2 
1903 100.2 
1904 99.2 
1905 101.9 
1906 105.4 
1907 105.5 

TABLE XXV 
MEASURES DEsCRIPl'IvE OJ' FREQUENCY DISTRlBtJ'l'IONS 01' UNWJ!lIGHTIID LINK RELATIVB8 OJ' CoM.

MODITY PRICES AT WHOLESALE, IN TIlE UNITED STATES, 1891-19261 

(Geometric and Logarithmic Me88Ufe8)' 

(3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 
Chain Me- Chain Stand- Coef- Index '1 /Is Skew- I{ur- <J " index dian index ard fieient of dis- ness tosis 
(from (from devia-- of vari- per-

means) me- tion atioD sion' 
1913= diaos) 
100 1913=100 

87.8 99.2 90.0 .0565 2.83 8.8 .0610 3.9947 .0814 .9947 1.8065 .0261 
83.0 95.8 86.2 .0487 2.47 7.6 .7541 6.0188 -.2363 3.0188 3.7752 .1862 
82.5 98.8 85.2 .0529 2.65 8.3 .7248 5.6271 .2484 2.6271 3.0798 .2154 
74.2 90.9 77.4 .0500 2.56 7.8 .1629 4.5092 -.1206 1.5092 2.5295 .0517 
72.8 98.0 75.9 .0580 2.91 9.0 .1065 6.1970 .0703 3.1970 6.0746 .0152 
69.9 98 .. 5 74.7 .0624 3.15 9.8 .9602 6.4565 -.2644 3.4565 4.0324 .2320 
69.7 99.9 74.6 .0666 3.33 10.4 .0834 8.3909 -.0507 5.3909 10.5315 .0077 
72.7 102.5 76.5 .0504 2.50 7.8 .2809 4.1813 .1862 1.1813 1.5198 .1501 
78.9 105.4 80.6 .0663 3.25 10.3 2.2704 6.2628 .8029 3.2628 -.2856 -9.3488 
85.5 107.5 86.6 .0524 2.58 8.2 .0186 4.3841 .0393 1.3841 2.7125 .0053 
84.5 98.7 85.5 .0542 2.72 8.5 .5391 4.4468 .2734 1.4468 1.2762 .3622 
88.1 103.2 88.2 .0559 2.77 8.7, .1338 6.0266 .0812 3.0266 5.6518 .0203 
88.3 101.i 89.5 .0493 2.46 7.7 .4939 4.4075 -.2584 1.4075 1.3332 .3147 
87.5 99.9 89.4 .0550 2.76 8.6 .1643 5.4252 -.0996 2.4252 4.3575 .03H 
89.2 101.4 90.5 .0435 2.17 6.8 1.1441 10.5852 .1960 7.5852 11.7382 .115~ 94.1 105.5 95.6 .0465 2.30 7.3 .4073 5.8378 -.1589 2.8378 4.4536 .0807 
99.3 104.6 99.9 .0470 2.32 7.4 .0281 10.0795 .0266 7.0795 14.0748 .0021 

lThe numbers of pnce quotation. for the different yean were 88 followa! 
1891·1902: 195 1920-1922: 391 
1902-1913: 20S 1923-1924: 390 
1913-1917: 391 1925: 387 
1918-1919: 389 1926: 385 

(IS) (16) 
r Pear-

sonian 
curve 
type 

9.7439 IV 
6.7779 IV 
7.6021 IV 
7.9373 IV 
5.0280 IV 
6.6902 IV 
4.1632 IV 

11.4503 IV 
-62.8684 I 

7.4444 IV 
'13.6699 IV 

5.1942 IV 
13.1122 IV 
5.8670 IV 
4.3147 IV 
5.9688 IV 
3.8586 IV 

'AU the measures in thi. table have been computed from the Iogarithma of nlatlve price.. The averaiea and the indexes of dispersion given in the table are 
the anti-logarithms of the correapondinl!oaarithmic measurea. The standard deviationa and the coefticlenta of variation are liven aa derived directly fJ'Om the tTl 
loprithma. The criteria of curve type relate to the logarithmic diatributions. 00 

'See pale 257 for an explanation of the indez of diapersi.on. ~ 



(1) I (2) (3) I (4) (5) 
I St~~d-I Year r1l.1can Chain Mc- Chain 

;ndex 1 
dian index !lrd 

(from (from rlevia-
I means) mc- tion 

1913= dians) 
100 1913=100 

-----------.-
1908 93.0 92.4 95.1 95.0 .0586 
1909 102.6 94.8 101. J 96.2 ,0458 
1910 103.9 98.5 102.0 ' 98.1 .0470 
1911 97.7 96.2 98.1 96.2 .0598 
1912 103,8 99.9 102.9 99.0 .0479 
1913 100,1 100.0 100.9 100.0 .0516 
1914 99,2 99.2 99,6 99.6 .0525 
19is 105.-1 104.5 101. 6 I 101.2 .0961 
1916 124-.7 130.2 120,0 j21 A .0884 
1917 BSA 176.3 13t.9 163.8 .0.181 
1918 114,8 202.5 117.2 192.0 .0888 
1919 104,2 211.0 lU6,t 204,8 .1060 
1920 111.0 234.3 110,3 225.7 .1005 
1921 65,2 152.S 67,9 1.13,2 .1167 
1922 97,5 149.0 95,0 145,5 .0791 
1923 107,0 159.4 106,9 155.5 .0612 
1924 98,5 157.0 98,9 15:1. 7 .05n3 
1925 104,3 163.8 102,7 1.17,8 .05771 
1926 95,7 156.8 97.1 1.13,2 .0496 

, 

TABLE XXV (Cont.) 

(7) I (8) I (9) (10) I (11) (12) (13) 
Cm,j- Index! p, {i" Skew- Kur- " fieient. of dis- ness t.osis 

of vari- per-
ation sions 

- --- ----1---·--- ---
2.98 9.1 .1308 3.9465"-.1263 .9465 1.5006 
2.28 7.2 1.8119 S.8()18 .3254 5.8()48 6.3538 
2.33 7.4 .0644 6.2217 .0539 3.2217 6.2501 
3.01 9.3 .7588 8. ,1300 --.174-1 5.4300 8.5837 
12.37 7.4 .5280 5.7521 .19Hi 2.7521 3,9203 
2.58 8,0 ,9818 6.7611' -.2.)57! 3.7611 ·1.5769 
2.63 8.2 ,9344 10.4054 -.1731 7.4054- 12,0077 
4.75 15.0 ' 9.7209 24.8536 .762.'1 21.8536 14. 54'~5 
4.22 13,8 2,0440 7.4567 ,.:1666 4.4567 2.7815 
4.13 13,8 .7337 7.1119 .195:1 .1.1119 6.0227 
4.31 I 13,9 ,41()5 5.3597'-.1763 2.3597 3.4700 
5.25 16,6 ,7416

1

8.3444 -.1728 5.3444- 8.4640 
4.91 15.7 ,0174 4.0003 .042,] 1.000.1 1. 9483 
6.43 18,3 ,2850 3.3213 -,2861 .3213 -,2124 
3.98 12,4 .48tl6 4.2973 .2651 1.2973 1.1409 
3.02 9.6 ,0000 5.00S0 .0016 2.0080 4.0159 
2.82 8.7 1. 2416 11.89121-·ln9 8.8912

1

14.0577 
2.86 9,0 2,1814 9.8818\ ,301821 6.8818 7.2194 
2.51 7.7 ,2903 7.8217 -.1028 4.8217 8,7725 

(14) (15) 

" 
, 1 (16) 

1 
Pcar
sonia.n 
eurve 

1 type 

I 
---------

.0683 

.33451 

.
0089

1 ,0918 
.120,1 
,2120 
,09011 

1.
8452

1 .8477 
,1186. 
,1039 
.0905 
,0069 

-1.0782 
,3593 
,0000 
.1117 
,3800 
,0318 

11.2580 
5.7441 
4.9509 
4.6632 
6.4650 
6.2654 
4,2328 
5. R301 
9.5187 
5.3579 
6.8183 
4, n806. 
9.1858 

-57.519·1 
14.7917 
.\,9881 
4,1186 
.\,.\687 
4.4672 

IV 
IV 
IV 
IV 
IV 
IV 
IV 
VI 
IV 
IV 
IV 
IV 
IV 
I 
IV 
IV 
IV 
IV 
IV 



(I) 
Year J~ 

1891 100.0 
1892 93.8 
1893 101.8 
1894 89.8 
1895 101.3 
1896 95.3 
1897 100.6 
1898 102.6 
1899 107.1 
1900 108.5 
1901 99.2 
1902 107.3 
1903 100.8 
1904 99.6 
1905 100.6 
1906 103.6 
1907 106.4 
1908 96.0 

TABLE XXVI 

MJDA8Unma DIIl8CRlPTIVm or FnEQUmNOY DI8TRIDU'I'I'ONS 011' WmlrmTInO LIN" Rml.A'MVKfII all' COM
MODITY l'mclCIJ AT WHOLJDIlALIII, IN 'nlill UNITmD 8'rA1'IG8. 1891-19261 

(Ocom.trl. And Logarlthml. M ... urtlll)' 

~) (4) ~) (6) (7) (8) (9) (10) lll) k12 } (l3) (14) 
C ain Mo- e Rin Stand- C.o/- Indox ~I ., S (lW- 1 til'- ., .. 
index diaD index ard ftolont 0' di ... n ... to,l. 
(from (from devin.- of vo.ri- po,... 

means) mo- tion atioD sionl 

1913- dian.} 
100 1913-100 ------------
79.5 100.7 81.4 .0676 3.38 10.6 .0566 2.6895 -.11148 -.3105 -.7908 -.OM7 
74.6 94.1 76.6 .0467 2.37 7.3 .1854 4.7137 -.12.14 1.7137 2.8712 .052.1 
75.9 101.1 77.5 .0.130 2.64 8.3 .6741 5.0324 .2722 2.0324 2.0415 .2943 
68.1 89.5 69.3 .0.110 2.61 7.9 .4334 4.4586 .2296 1.4586 1. 61 72 .22.14 
69.1 101.0 70.1 .0627 3.13 9.8 1.0229 5.89.18 .3138 2.89.18 2.7188 .3628 
65.8 97.4 68.2 .0627 3.17 9.8 .9831 6.341>5 -.27.13 3.3465 3.74.16 .255 
66.2 100.8 68.8 .0621 3.10 9.7 .3634 5.7592 -.1499 2.7592 4.4281 .0717 
67.9 101.9 70.1 .0497 2.47 7.7 .0011 3.5917 .0121 .5917 U802 .0007 
72.7 105.9 74.2 .0671 3.30 10.5 1.2.1.11 6.21.11 .3492 3.2151 2.7250 .4.148 
78.9 105.7 78.4 .0.139 2.65 8.4 .4769 3.3912 .4.131 .3912 -.11482 -.6192 
78.3 99.2 77.8 .0510 2.55 7.Q .3115 3.9.184 .2176 .9.184 .U822 .2.\77 
83.9 106.2 82.6 .0.149 2.70 8.6 .01.12 5.0909 .0305 2. 090'} 4.1302 .0030 
84.7 102.2 84.5 .0.190 2.95 9.2 .1808 2.7771 -.32.11 -.2229 -.9882 -.144.1 
84.3 101.0 85.3 .0657 3.29 10.2 .2298 4.0615 -.1705 1.01.15 1.4337 .1284 
84.7 100.5 85.7 .0470 2.35 7.4 1.4629 9.7878 .2482 6.7878 9.1870 .1873 
87.8 103.4 88.6 .0493 2.45 7.7 .2336 3.0448 .3029 .0448 -.6112 -.3041 
93.5 106.2 94.1 .0.163 1.79 5.1 .0001 7.5.183 .0018 4.5383 9.0763 .00001 
89.7 97.8 92.0 .0555 2.80 8.7 .4811 4.9206 -.2160 1.9106 2.3979 .1725 

1See footaotlto T.ble xxv concernlnl the Dumber of price quotatlolll. 

.... 

-
(15) \16) 
r J cm ... 

Konll"n 
mlrva 
typo 

-
-12..1~~~ I 

7.37.11 IV 
Q.81>Ul IV 

11. 224.1 IV 
8 .. 1425 IV 
6.9'1:14 IV 
5.9.11.2 IV 
13.170~ IV 
8.76H IV 

-17.7202 I 
16.11.87 IV 
5.9122 IV 

-9.6'124 I 
11.H.IIJ IV 
4.78.19 IV 

-17.7801 I 
4.3221 IV 
8.6063 IV 

tAIl the! mPlaum In thl. table hay!! ~n compu~ from the loprlthm. of relative prlCf'l. The lIlyt'ra .... and thn Ind,..,., 01 dl'pttrtlon IIlvan In th. tnllia .,. 
the antJ.1osarithll1ll of the colTf'.pondlnK IO,lUlrlthmlc mt'ft,.ure.. Tht' .t4ndard dnlatlon, and tha COt'fth:lentt 01 variation ar. IIlvon III dorlyad dlrocU,. lrum the ~ 
&oprithmt. The crit.erla of CW'VC type relate to the 1o&lU'Ithmlc dlaulbutlon .. 

I6ee pap 2.17 ,. aD apluation of the lDda: of dlapeniou. 



XXVI (Cont.) 

(1) (2) (3) (4) (5) (6) (7) I (8) (9) (10) (II) (12) (13) (14) (15) (16) 
Year Mean Chain Me- Chain Stand- Coef- Index " " Skew- l(ur- ., .. r Pear-

index dian index ard ficient of dis-- ness tosis sonian 
(from (from devia-- of vari- pe .... curve 

means) me- tion ation siona tYPe 
1913= dians) • 
100 1913=100 

- ---------
1909 106.1 95.2 104.0 95.7 .0487 2.40 7.6 1. 3456 6.0588 .3974 3.0588 2.0808 .6568 10.707 IV 
1910 102.9 97.9 101.8 97.3 .0507 2.52 7.9 .0300 4.8460 .0451 1.8460 3.6021 .0064 6.3565 IV 
1911 94.5 92.6 95.3 92.8 .0560 2.83 8.7 .3440 10.4929 -.0956 7.4929 13.9538 .0274 3.9339 IV 
1912 106.8 98.9 106.8 99.1 .0467 2.30 7.3 .1084 3.6700 .1262 .6700 1.0148 .0828 15.1451 IV 
1913 101.1 100.0 100.9 100.0 .0539 2.69 8.4 .0026 5.9896 .0110 2.9896 S.9712 .0004 5.0110 IV 
1914 97.9 97.9 99.7 99.7 .0473 2.38 7.4 .4060 5.4619 -.1698 2.4619 3.7058 .0951 6.5668 IV 
1915 101.1 98.9 99.2 98.9 .0676 3.37 10.6 3.7787 20.2149 .3251 17.2149 23.0936 .3171 4.0105 IV 
1916 125.8 124.5 120.8 119.5 .0876 4.17 13.7 1. 7425 5.9061 .5834 2.9061 .5847 3.2122 32.4641 VI 
1917 138.6 172.6 139.2 166.3 .0792 3.70 12.4 .0306 3.7486 -.0617 .7486 1·.4055 .o!~ 11.6032 IV 
1918 111.7 192.8 115.3 )91.7 .0911 4.45 14.2 .3488 4.3688 -.2021 1.3688 1. 6914 .17 10.7134 IV 
1919 106.8 205.9 107.4 205.9 .0763 3.76 11.9 .2233 8.1564 -.0866 5.1564 9.6431 .0225 4.3139 IV 
1920 110.2 226.9 109.5 225.5 .1004 4.92 15.7 .0124 3.3982 .0450 .3982 .7591 .0124 18.8577 IV 
1921 65.4 148.4 66.2 149.3 .1170 6.45 18.3 .0478 2.6504 -.1558 -.3496 -.8425 - .0433 r ll .4137 I 
1922 101.0 149.9 98.6 147.2 .0753 3.76 II. 7 .5303 4.1460 .3044 1.1460 .7010 .6441 22.3876 IV 
1923 105.0 157.4 104.9 154.4 .0704 3.48 11.0 .0009 3.1044 .0137 .1044 .2065 .0031 61.1897 IV 
1924 97.4 153.3 98.8 152 .. 1 .0530 2.66 8.3 .0031 6.7662 -.0110 3.7662 7.5229 .0004 4.5964 IV 
1925 105.8 162.3 104.2 158.9 .0737 3.64 !l.5 1. 9440 9.0919 .3400 6.0919 6.3518 .3664 5.8074 IV 
1926 94.5 153.4 97.1 154.3 .0574 2.91 8.9 .6834 4.6292 -.3139 1.6292 1.2082 .4998 14.6286 IV 



(1) 
Year 

(2) 
Mee.n 

1903 104.0 
1904 102.6 
1905 104.6 
1906 110.3 
1907 117.0 
1908 108,5 
1909 112.0 
1910 117.3 
1911 115.4 
1912 120.1 
1913 119.8 
1914 119.2 
1915 124.1 
1916 155.5 
1917 216.0 
1918 253,2 
1919 258.7 
1920 295.3 
1921 193.4 
1922 192.1 
1923 202.2 
1924 200.3 
1925 209.2 
1926 201.5 

TABLE xxvn 
MBASUBB8 DlCSClUP'I'IV1II o. FREQUENCY DISTRIBUTIONS 01' UNWlIIIGHTED FIXIID BASil RmLATIVH OJ' 

CoMHODITr PruCEB AT WaOLlCSALBI. IN TBII UNlTBD STATBB, 
1903-19261 

(Arithmetic Measures) 
1891=100 . 

(3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
Median Sland- .6745. '1 ,., Skewness Kurtosis .. .. r 

ard devia-
tiOD 

--xr 
xl00 

100,9 26.22 17.0 2.5011 9.9038 .3999 6.9038 6.3043 .5143 6,0936 
100.3 25.10 16,5 1.8897 9.6145 .3126 6.6145 7.5599 .3033 5.3372 
103.2 26.16 16,9 .8634 6.6540 .2349 3.6540 4,7178 .1775 6.0926 
107.3 29.76 18,2 1. 7475 7.5671 .3806 4.5671 3.8917 .5009 7,4306 
114.8 33.91 19.5 1.8942 8,4826 .3584 5.4826 5.2826 .4184 6,3473 
105.6 29.60 18.4 2.2482 9,6893 .3665 6.6893 6.6340 .4261 5,8255 
109.2 31.10 19.3 1.0455 6,3106 .2924 3.3106 3.4847 .2911 7.3437 
111.0 39.81 22.9 3.1718 10.0987 .5192 7.0987 4.6820 .9410 7.5953 
109,1 42.49 24.8 12,1065 26,3044 1.0220 23.3044 10.2893 3.6663 7".6961 

.113.6 44.10 24.8 9.8374 21.5830 .9664 18.5830 7.6538 3,4175 8.4237 
114.1 44.08 24.8 4,2904 11.0411 .7106 8.0411 3.2110 2.1045 10.7456 
112.4 411.36 24,0 3,6061 ' 10.2384 .6115 7.2384 3.6585 1.4331 9.2371 
118,6 46.75 25.4 3,3221 10.8788 .4968 7.8788 5.7913 .8234 6,7930 
143.9 64.31 27,9 5.1349 13.2176 .6992 10.2176 5.0305 1. 7914 8.4477 
200,2 109.63 34.2 29.2321 53.2613 . 1.8567 50,2613 12.8263 14.3879 10,7728 
238.4 120.24 32,0 11,6566 27.0493 .9110 24,0493 13.1288 2,7370 6.5776 
244.5 110.16 28.7 4.6364 14.1600 .5437 11.1600 8.4108 .9497 6,0805 
252.5 132.74 30.3 3,1561 9,3541 .5826 6.3541 3.1399 1.3299 9,6262 
177.6 83.95 29.3 1.0920 4.3891 .6039 1.3891 -.4978 -2.0968 -27.6870 
183.1 77,08 27.1 .8661 4.2300 .4838 1.2300 -,1383 -5.1143 -102.5553 
190.5 83.14 27,7 .8765 3,9137 .6095 .9137 -.8021 -1.0025 -15.2390 
189.1 80.59 27.1 1.1941 5,0759 .4788 2.0759 .5695 2.0445 30,3614 
193.3 89.82 28.9 3.8446 11.1334 .5871 8,1334 4.7330 1.2292 7.9723 
185.1 94.26 31.5 5.6250 14.3688 .7079 11.3688 5.8626 1. 7823 7.9253 

lSee Table XIX for IIleUlIret deecnptive of th.- distributions for the period 1892·1902. 
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