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BULLETIN OF THE 

U.S. BUREAU OF LABOR STATISTICS. 
WHOLE 110. 173. WASHINGTON. JOLY, 1915. 

INDEX NUMBERS OF WHOLESALE PRICES IN THE UNITED STATES 
. AND FOREIGN COUNTRIES. 

"J'ART I.-THE MAKING AND USING OF INDEX 
NUMBERS. 

:BY WESLEY C. MITCHELL.1 

THE AIM AND SCOPE OF THE PRESENT BULLETIN. 

The aim of this bulletin is to make the index numbers of wholesal& 
prices currently published in the United States and foreign countries 
more accessible, more intelligible, and therefore more useful. 

To this end the leading series of index numbers, compiled by 
official bureaus, financial journals, and private investigators both at 
home and abroad are described in detail. The history of each series, 
the source from which quotations are taken, the number and descrip
tion of the commodities included, the methods of averaging, the 
statistical results obtained, etc., are set forth ll$ far as the facts 
could be learned, so that anyone wishing to use the figures in question 
may know how they are derived and what they mean. This syste
matic description of the series now being published is preceded by a 
critical analysis of the various methods employed. to measure changes 
in the level of prices-an analysis which shows the advantages and 
the defects of these methods, the purposes for which the different 
index numbers may properly be employed, the reasons for the dis
crepancies which usually appear when two or more series for the same 
time and country are put side by side, the safeguards w~ch are neces
sary in making comparisons between different series, and the confi
dence which index numbers merit as measures C!f price fluctuations. 

I.-THE mSTORY OF INDEX NUMBERS • . 
The honor of inventing the device now commonly used to measure 

changes in the level of. prices probably belongs to an Itolian, G. R. 
Carli. In an investigation into the effect of the discovery of America 

I The wrIter )ws recei.-ed generous help [rom Prot. Irvtng Fishel', Pror. Allyn A. Young, Dr. Royal 
Jf,oeker,and Mr.C. H. Verrill,allol whom read. tbefirstdraltol thispaperandmsd.emanyefter.tlvecriu. 
e{uu. To his wUe he is indebted Dotonly tor 6 crJticaJ. reading of the manuscript, but also Cor thl\ drawing 
O1'tbeeharts. 
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upon the purchasing power of money, he reduccd the prices paid for 
grain, wine, and oil in 1750 to percentages of change from their prices 
in 1500, added the percentages together, and divided the sum by 
three, thus making an exceedingly simple index number. Since his 
book was first published in 1764, index numbers are now 150 years 
old.' 

It was in England, however, where practically the same device had 
been hit upon by Sir George Schuckburg-Evelyn in 1798,' that the 
theory and practice of index numbers were chiefly developed. The 
generation that created the classical political economy was deeply 
interested in the violent price fluctuations that accompanied the 
Napoleonic wars and the use of an irredeemable paper currency from 
1797 to 1821. Sever~ attempts were made to mcasure these flC
tuations, and in 1833 G. Poulett Scrope suggested the establishment 

.of a "tabular standard of value.'" 
Interest in the study of price fluctuations lagged somewhat in the 

forties; but the great rise of prices after the Californian and Aus
tralian gold discoveries started fresh investigations. W. S. Jevons 
in England and AdoU Soetbeer in Germany gave a powerful impetus 
to the theoretical discussion and the pra..ctical computation of index 
numbers. The problem changed somewhat in form but received even 
niore attention after 1873, when a prolonged fall of prices began. In the 
sixties the chief aim of investigation had been to discover the relations 
between the rise of prices and the increased production of gold; in the 
seventies and eighties the chief aim was to find the relations between 
the fall of prices and the restrictions placed upon the free coinage of 
silver. The weightiest theoretical contributions of this period were 
made by Prof. F. Y. Edgeworth, who served as secretary of a com
mittee appointed by the British Association for the Advancement of 
Science "for the purpose of investigating the best methods of ascer
taining and measuring variations in the value of the monetary stand
ard." .. 

The problem of price fluctuations did not enter upon its present 
phase until the world-wide rise of prices which began in 1896-97 had 
been under w"ay for several years. After 1900, and more insistently 
after 1910, complaints about the rising cost of living became common 
in practically all civilized countries. Efforts to measure this increase 
as well as efforts to explain it multiplied. Index numbers are both 

I Dol Vlllora e della Proporzlone de' MotalU Honomti con i gQD,ori in Italla prlmn dodo Sooper~ doll' Indio 
001 confronto dol Valoro e della Proponiono do' Tempi nostrl. RepnbUshod by Custodl jn b.fs Scrlttorl 
ltalianl de Eoonomia Polltica. Parte Moderna, Vol. XIII, pp. 297-366, 8SpOl'lally pp. 33 .. j .... 354. 

I "An nccount of some endeavors to ascertain a 8tandard 01 WE'lgbt and meomre," PhilO8Ophical TrazI&. 
actions of the Royal Society 01 London, 1798, Part I, Art. V]ll, pp. 133-182, especially pp. 176 and I7&. 

• Princlplea of PoUUcal Economy, London, 1833, pp. 405--408 • 
• For tbe reports 01 thb oommltteo, aee the Reports 01 the nrltbh AS!IOClatlon, 1887, pp. 24.7-264; HI88, 

pp. 181-188; 1889, p. 133; 1890, pp. f85-.488. See porUoularly the memonmda by Prof. }:dgeworth BUbJo100d 
toth088l'eport.a. ' 
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troublesome and expensive to compile, yet now in the United States 
not less than five series are currently maintained, four of them by 
financia.! papers. In England there are three important series; in 
France two; in Germany three; while the Governments of Ita.!y, 
Denmark, Netherlands, Russia, Canada, Australia, and Japan publish 
oflicia.! index numbers, and private investigators have made series for 
Belgium, Norway, Austria, Spain, New Zea.!and, and India. This list 
may well be incomplete even at present, and is a.lmost certain to 
require additions within a short time. 

Most of the series just mentioned have been established but recently. 
The oldest-that of the London Economist-was begun in 1869.' 
Sauerbeck's English series dates from 1886, Conrad's German series 
~m 1887 (though in a sense it continues investigations made by 
Laspeyres in 1864), and Bradstreet's American series from 1897. 
Of the remaining index numbers regularly published at present, a.Il 
date from years since 1899, and the majority from years since 1909.2 

With this increase in numbers there has come an improvement in 
quality. The early index numbers were made by private investi
gators, at irregular interva.ls, from such price quotations as chance 
had preserved. As public appreciation of the importance of meas
uring changes in price levels has developed, the work has more and 
more been assumed by financia.! journa.ls and Government bureaus. 
This shift has produced a greater measure of continuity in the series, 
as well as greater frequency, regularity, and promptness in the pub
lication of the results. Even more important is the improvement 
in the character and the scope of the price quotations from which 
the index numbers are made. Whereas the individua.! investigator 
had to take what he could get in the way of data, financial journals 
and Government bureaus can collect those current prices that are 
best adapted for statistica.! treatment, and can give better assurance 
of the representative va.!ue of their quotations 8.Jld the uniform 
quality of the commodities included in successive years. 

This improvement. in the quantity and quality of index numbers 
is as marked in the United States as elsewhere. Price quotations 
had been published with more or less care and sys~m by various 
newspapers and periodica.ls for many years before the first effort to 
compile an average of price variations was made. In 1881, Mr. H. C. 
Burchard, Director of the Mint, made an index number covering the 
years 1825 to 1880 from quotations that had been printed in certain 
report: of the Secretary of the Treasury, supplemented by quotations 
from a New York newspaper. But his data were of uncertain quality 

I From 1864 to 1869 the Economht. pubUsbed the relJt.tlve prices or commoditios, but such separat:. figures 
'Without a sum or an Bvent.ge do not constitute an index DumblY proper. 

S The yClltS mentloued are tho datos of first publication, not tho earll~st dates tor which relative prlO8!l 
p aho\\'D, In most casM tho computers carried their invfllStJgaUons back into the past, frequenUy lor a 
.aecadoor more. 
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and his series was allowed to lapse after 1884.' After an interval 
of eight years, the Senate Committee on Finance authorized a more 
ambitious effort. Under the direction of Dr. Roland P. Falkner, 
the statistician of this committee, the (then) Department of Lahor 
made a huge collection of price quotations, running hack as far as 
1840, and compiled an index number including more than 200 com
modities for the years 1860 to 1891, and 85 commodities for 1840 to, 
1891.' But this also was a single investigation, and the United States' 
did not have an index number regularly maintained year after year, 
until the establishment of Bradstreet's series in 1897. A quasi 
continuation of the Senate Finance Committee's work, covering 
the years 1890-1899, was prepared by Dr. R. P. Falkner, and pub
lished by the Department of Labor in March, 1900.' Another shoh
lived series was begun by Prof. John R. Commons and Dr. N. I. Stone 
in the Quarterly Bulletin of the Bureau of Economic Research later 
in the same year.' In January, 1901, the second continuous Ameri
can series was started by Dun's Review and gradually carried back 
to 1860; the third, covering the years 1890 to date, was added by 
the Federal Department of Labor in March, 1902. Other series of 
this type, were begun by Thomas Gibson's weekly market letters in 
1910, and by the New York Times Annalist in 1913. 
'This recent activity in the making of index numbers has heen 

aocompnnied by a rapid growth of the literature of the subject. 
Among the later contributions dealing with theoretical issues, the 
first place belongs to the work of an American scholar, Mr. C. M. 
Walsh. His great treatise upon The Measurement of General 
Exchange-Value, published in 1901, is still the most comprehensive 
book upon the subject. But the bibliographies that aim to cover 
the field now include hundreds of items, and to them must go the 
student who wishes a guide to further reading.' 

ll.-THE DIFFICULTIES OF MEASURING ClIANGES IN THE 
LEVEL OF PRICES. 

It is a CuriOllS fact that men did not attempt to measure changes 
in the level of prices until after they had learned to measure such 
subtle mngnitudes as the weight of the atmosphere, the velocity of 
sound, fluctuations of temperature, and the precession of the equi-

th~ B:In~~::: :;:~:Uo~~:; ~~.::= ~S:;:P;:':'~~~~Pc!=~ ~::~:~:~,D:::J: 
by Prot. 1. Laurmce LnugbUn, Quarterly Journal ot EconomJcs, AprU, 1887, pp. 39i and 398. 

J Soo the d8llcrJpUon given on pp. 128-139. 
• 8ee Bullotln of t.he Department of Labor, No. 27, Maroh, 1900. 
• Bee the I!mtos for July and OCiober. 1000. 
• For such bihllographies see Walsh, The M8B/JllI1IIDent of Geolll'8l Exohange-Value, pp. 553-574, and 

J. L. Laughlln, PrlllclplGS of Honey, pp. 221-224. Tho mast Important contribution of later date than 
LaughlIn'. entrl0918 PIOI. Irving FLsber's PurohasIng Poweroilloney, pp. 88li-429. , 
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noxes. Their tardiness in attacking that problem is the more strange 
because price changes had frequently been a subject of acrimonious 
debate among publicists and a cause of popular agitation. Long 
before the high development of the credit system and the wage-earn
ing class practical issues of grave importance were raised by the insta
bility of prices, as the disturbances created in sixteenth-century 
Europe by the inflow of American silver and gold abundantly show. 
Perhaps disinclination on the part of "natural philosophers" to soil 
their hands with such vulgar subjects as the prices of provisions was 
partly responsible for the delay; 1 but after all a number of eminently 
"respectable" men wrote upon economic topics in every generation 
after the days of Columbus-to go no further back. Nor can the 
tel\hnical difficulties of the problem explain this tardiness; for the 
mathematical intricacy of index numbers, and even the necessity 
of allowing for changes in the pure silver content of coins, are obstacles 
far less formidable than those surmounted long before in other fields 
of research. 

Probably the chief cause of "elay was that averages of price fluctu
ations did not promise to command much confidence after they had 
been made. The quotations available for use by the early investi
gators were few in number and often of doubtful accuracy. Carli, 
for example, dealt with only 3 commodities; Shuckburg-Evelyn with 
only 12. About the vastly greater number of unrecorded price 
fluctuations the one firmly established fact was that they exhib
ited bewildering diversity. Under these circumstances, could an 
average made from a few samples be accepted as a reliable measure 
of changes in the general level of prices i And if averages could not 
be trusted, why trouble to devise a plan of making them i So writers 
upon prices long contented themselves with statements about the fluc
tuations of particular commodities, and with indefinite assertions that 
the purchasing power of money had changed little or changed much. 
So, also, when certain bold investigators did finally venture to make 
index numbers, no one was particularly impressed by the significance 
of their achievement. 

This lack of faith in the validity of averages of price ~ariations was 
overcome rather slowly, partly in consequence of improvements in 
business organization. The multiplication of commercial news-

lOne of the early British writers OQ prioes. Bishop Fleetwood. remarked: ... • • as the World DOW 

goes, the gJpatost (tho' I will not think the best) Part of Readers will be l'8the.rapt to des:pige than to com
mmd Uw PIlW thaot uro ttr.);pn in mUing CollooUons of so meo.n Things "'"' the price 01' WbQat &: Oats, of 
Poultry, and such lia Provisions •• *."-CArvnbm.Pr«iorvm,li07, 2ded.,17.&5,p. 6. Sir G.Shuck
bUl"g-EVt!lyn, in the paper rotert'9d to above, abo felt himsoIt on the defensive in presenting the first English 
Index number: <I. • • Hoftvel', I may appear to descend below the dlgn1ty of philosophy, In such 
eoonom.Ital ~ I tnl!i:t IshallOnd favour withthehistorlan, at least, and tbeantiquary." Shuck
b~Evelyn's discussion of index numbers, indeed. was'JIl(lrely a minor appendix to hl! dlsoussioD. of 
ltaDdardJ of woigbta and meuun!J5,. But it ba.s become his chief claim if) remembrance. 

I 
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papers and the more systematic keeping of private and public records 
provided a larger and more accurate body of quotations. Improved 
means of transportation made wholesale prices in the larger cities 
basic for many local markets. The grading and standardizing of 
commodities increased the number of articles which could be safely 
accepted as substantially uniform in qualitr from one year to the 
next. More important still was the discovery by statisticians that 
social phenomena of most kinds, though seeming to result from the 
uncontrolled choice of individuals, yet reveal a striking regularity 
when studied in large numbers. The demonstration that a formerly 
unsuspected regularity lay hidden in one set of numerical data after 
another encouraged economists to believe that the known price varia.
tions might after all ~e fair samples of the more numerous unknor.J., 
variations. The general similarity of the results reached by different 
investigators using dissimilar data confirmed this faith. Thus em
boldened, economic statisticians devoted much time to extending the, 
scope and improving the teclmique of index numbers. And their 
growing confidence in the trustworthinesa of their series was gradually 
imparted to the public.' ' 

To-day few, if any, competent judges doubt the validity of index 
numbers or the substantial accuracy of the results they show when 
properly constructed from carefully collected data. Indeed the 
danger at present is rather that the figures as published will be taken 
too absolutely as a complete representation of the facts about price 
fluctuations. It is therefore well to begin a study of index numbers, 
not by analyzing the finished series, but by inspecting the actual 
changes in prices from which they are made, and which they purport 
to summarize. In no other way, indeed, can the value and the 
limitations of index numbers be lelixned, 

llL-THE CHARACTERISTICS OF PRICE FLUCTUATIONS. 

An excellent collection of materials for the study of changes in 
wholesale prices is found in the Bulletin of the Bureau of Labor 
Statistics, No. 149. Here are given the average annual prices at 
wholesale of more than 230 commodities for a period of almost a 
quarter of a century. Comparison of the ,change!! in these actual 
prices is facilitated by the publication of two series of relative prices 
for each commodity. One series reduces the quotations in dollars 
and cents to percentages of the average actual prices in thO\< decade 
1890-1899. The second series, which may be called" chain relatives," 



THE MAKING AND USING OF INDEX NUMBERS. 11 

shows the percentage by which each article rose or fell in price each 
year as compared with the year before.' 

A survey of these relative fioaures for the 230 commodities throws 
the diversity of price fluctuations into high relief. (1) During the 
24 years 1890-1913 no two of the commodities quoted have under
gone the same changes in price. Some articles have risen rather stead
ily in price and fluctuate on a much higher level in 1913 than in 1890; 
for example, rosin and crude petroleum. Other articles have fallen 
much more than they have risen and fluctuate on a much lower level 
at the end than at the beginning; for example, soda and wood alcoho1. 
Some articles are steady in price, seldom changing from one year to 
the next; for example, bread and certain kinds of tools. Other 
!l)ticles change in price every year, for exwpple, cotton and pig 
iron. (2) In every year a considerable proportion of the com
modities rise in price, a considerable proportion fall, and a somewhat 
smaller proportion remain unchanged. (3) The range covered even 
by the fluctuations from one year to the next is very wide. For exam
ple, in 1896 potatoes fell 54.6 per cent, while coke rose 41.5 per cent; 

I The render may follow the discUssion more a&Sily if he runs over the following sample of the 1lguree 
_to: 

Cotton. upland. m.lddlin,l. 

Yoar. 
Avemge 
price per 
pound. 

Percento( 
lncreose(+) 

Relative or de-
price. C:o~~ 

with pre
ceding year. 

1------1------
A.veraP.188G-18H •.•..•.••.•..• 
1890 •••••••••••••••.••••••••••••• 
1891 •••••••••••.•••.•••••••••.••• 
1892 •••••••••••••.•.••••••••••••• 
1893 •••••. _._ •••••••••••••••••••. 
189t .••.••......•....•.•...•.•.•. 

1895 ••••••.•••••••••••.•••••••••• 
1896 •••••••••••••. __ ••••••••••••• 
1897 •••••••••.•.••.•••••••••••••. 
tS98 .••..................•.•....• 
1899 •••••••••••••••.•••.•.••••••. 

1900 ••••••••••.•..•.•..•••••••••• 
1901 .••••...•.•••••.•.•••••••••.• 
1902 •••••..•••.••••.•••••••••.••• 
1903 •••••••..•••..•.•.••.. 
1904 •••.•.•..•.....••••..•.••••• 

1005 ••••••••••••••••••••••••••••• 
1906 •••••••.••••.••••••••••••••.• 
l00i ..•...............•.•...•.•.. 
1908 ............................ . 
1909 ............................ . 

1910 ••••••.•••••••••••••••••••••• 
I!lll ............................ . 
1912 ........................... .. 
1913 •.•••....•.•...•........•.... 

10.07782 
.11089 
.08000 
.Oi686 
.08319 

.• 07002; 

.07298 

.0i9l8 

.0n53 

.000.2 

.065i8 

.09009 

.08tJ2i' 

.08932 

.11235 

.12100 

.09SS3 

.1102.5 

.11879 

.10463 

.12107 

.15118 

.13037 

.11503 

.'2792 

100.0 
142.9 .. .. :.:22: ... 110.8 
09.' -10.7 

107.2 + 8.2 
09.' -15.8 

9".0 .. + ".2 
102.0 + 8.5 
92.2 - 9.7 
76.9 -16.5 
".7 +10.1 

lZt8 +4.6.1 
1l1.1 -10.2 
115.1 N" 144.7 + .S 
155.9 +7.7 

lZU -21.0 
142.0 +15 .• 
153.0 + 7.7 
134.8 -11.9 
156.0 +16.7 

194..8 +24.9 
ltiS.O -13.8 
148.2 -U.8 
164..8 +11.2 
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in 1899 wheat flour fell 20.2 per cent, while steel billets rose 103.3 per 
cent; in 1913 onions fell 38.5 per cent, while cabbage rose 58.5 per 
cent.' 

Such extreme diversities as have been cited, however, give ami .... 
leading impression of chaos among the fluctuations. A just impres
sion can he had only from some scheme of presentation which takes 
account of all the commodities at once. Table 1 is a first rough 
approximation toward this end. It shows for each year how many 
of the commodities quoted rose, remained unchanged, or fell in price, 
and divides those which rose and those which fell into six groups, 
according to the magnitude of their fluctuations . 

• AllofthesefiguraS9how percentagesofrfseor raIl from theavaracepriceso(thecommod1tlM In qUfl8~' 
in the preceding year. 



TABLE 1.--CONSPECTUS OF THE CHANGES IN WHOLESALE PRICES IN THE UNITED 8TA~S, BY YEARS, 1891 TO UI13. 

IBuad upon the percentages of Increase or til!lCl'fl8So8 in prlc8 from oneyearto theDext, given in TllblelIof Bulletinofthe UnltedStat.eq BureauofLaborStatlstlcs, No.l4D, Hay,lDI4.J 

. 
Total 

Number of commodities that (eU in price by-
Numher numher or oom-

y,,",. or com- modltles 5.0 to ",.. 
moditles that feU SO.Oper 20.010 10.0 to 2.0 to than 
quoted in.". .... 

cent or 4,9.9 per 10.9per 9.0 per 4.9 per 2.0 per each year. more. cenL cent. cont. eent. cent. 

-------------I---
1801. ...•.........•..•............ 23' 100 . ....... .. '6 30 1. 18 

·1892 ...........•................ ·· 232 ". ........ II • 1 3 • 27 16 
1803 .............................. 23' 114 . ....... • " .. 2& 16 
l894 .............................. 236 102 . ....... 29 7' " .. 16 
1895 .............................. 237 138 · .... ·r 10 .. 41 ,. I' 
189ft ............................. '10 138 22 .. 22 30 23 
1897 .............................. '41 lI8 1 • 22 .. 27 21 
1898 .............................. '42 73 .. ...... • 16 ,1 21 .. 
1899 .............................. 24' 4. ........ I 1 I' 16 I' 
1900 .............................. ill 38 .. ...... 3 • 13 • • 1001. ............................ · 24' 128 ........ ,. 10 3' " II 
-1002 ........................... ··· 24' 81 ........ 8 13 U 12 18 
1903 ......................... · .... 242 02 ........ 0 23 21 22 11 
1904 .............................. 21' 100 .. ...... 12 24 22 ,. 20 
190.) .............................. '" .. . ....... • !3 28 .. 23 
1906 .............................. 212 41 .. ...... 5 I' 0 !3 I' 
1007 ........................ · ..... '" 4R ........ , 5 0 18 " 1908 .............................. 212 1M ........ 2& 50 32 3. 18 
1900 .............................. 2M .. ........ 2 15 21 28 32 
UIlO .............................. 2M 81 ........ 3 I. 20 22 '0 
1911 .............................. 2M 141 ........ 18 81 .. 3. 2& 
1912 .............................. 2M 80 ........ 6 12 18 26 19 
1913 .............................. 2&' .. .. ...... " 14 16 23 10 

Number Number of commodIUes that r050 in price by-
01 com-
modit1es 

that u.s 50.0"per 
did not than 2.0 to ILO to 10.0 to 20.0 to 
ehange 2.0 per 4.9 pC!%' 0.0 per 19.9per "0.9per cantor 
in price. cent. ..",. cent. cent. ....t. more. 

--- ------------.. 11 11 " 16 IS I 
31 10 • 13 I. , · .... ·r 
42 1& 11 21 I. II 
2& , 6 3 3 3 . ..•• "2" 
22 16 18 11 12 13 .. 16 IS 18 18 S .. .... 2· 
31 12 20 at) II 17 .. 15 22 .. CO 22 • 27 11 28 .. 3 • 28 14 
20 1 2& 50 57 33 • 2& I. 22 16 21 0 , 
38 20 31 36 29 27 1 
22 10 2. " 29 I' .. . .- ... 
23 21 32 ,. I. 10 .. ...... 
22 22 26 37 31 1& .. ...... ,. 13 31 52 52 I. ..· .. ·~r 
'2 " 2S .. .5 20 
32 " " 12 II • · .... ·S· 
31 24 21 .. 17 10 
'0 24 33 42 2S 22 . ..... S' 
31 I. 10 14 13 I' 
38 21 31 3' 35 20 .. .... 2· .. '8 •• 30 '1 7 

Number 
oreom-
modltles 
thatros 
lnprlce. 

8 

7 

, 
56 
8 

1 
1 • 1 
73 
02 

13& .. I 
I .. 

U 
.. 
3 

28 
13 

I 
I 
L1I 
10 7 
62 
5 

24 
6 

I • I 

" 7 
13 • 7 
133 
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A more significant presentation of the same set of price fluctua.
tions is given by Table 2. To make this table a tally sheet was 
drawn up for each year from 1891 to 1913, on which the changes 
from prices in the preceding year were entered in the ocder of their 
magnitude, beginning with the greatest percentage of fall and run
ning up through "no change" to the greatest percentage of rise. 
Then the whole number of recorded fluctuations for each year was 
divided into 10 numerically equal groups, again beginning with the 
case of greatest fall and counting upward. Finally the nine dividing 
poip.ts between these 10 equal groups were marked off in the percent
age scale of fall, "no change," or rise. For example, the tally sheet 
for 1913 showed how the average prices of 252 commodities in that 
year differed from their average prices in 1912. One-tenth of th~ 
252 commodities showed a fall of prices ranging between 38.5 per 
cent and 10.4 per cent, the second tenth ranged between a fall of 
10.4 per cent and one of 3.7 per cent; the third tenth ranged between 
a fall of 3.7 per cent and one of 1 per cent; the fourth tenth between 
a fall of 1 per cent and "no change"; the fifth tenth between "no 
change" .and a rise of 0.5 per cent, and so on. These dividing points 
(-10.4 per cent, -3.7 per cent, -1 per cent, ±O per cent, +0.5 
per cent, etc.) between the successive tenths into which the data 
were split are called" decils." The midmost decil, which of course 
divides the whole number of observations into two equal groups, is 
called the "median." Table 2 presents the results drawn from the 
tally sheets-that is, the nine decils for each year, together with the 
percentages of greatest fall and of greatest rise from prices in the 
year before. 
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TABLE 2.-CHAIN INDEX NUMBERS OF PRICES AT WHOLESALE IN THE UNITED 
STATES, BY YEARS, 1891 TO 1913. 

(T~rep~t,llsC~!!:S~~:C~0~~O~~1~ orfal~r~~~ :~~~ ~~~~~ 
decrease in priee from 000 nsr to the nut,. given 10 Tab1e n of Bulletin of tho United States Bureau of 
LaborStat1stics, No. U9, May, 1914-] 

(- indicates a Call; + IDdh:at.ea a 'dse; ±O lndlcatU"DO chanle.") 

G ..... ". 3d 3d 4th Mo. 6th 7th 8th 9'h 
0 ..... 

y"",. e.' decll. decll. decll. decl!. dian. deeD. declL decll. decl!. ,,' r .. lI. , .... 
-------------- ----------

Pact. p"ct. Prrd. P,,'" P" ... P,,'" P,,'" P" .. p",,- P",ct. Pt1'ct. 
1~1 ••...... -30.5 -13.2 - 8.0 - 4.8 - 1.4 :. :. + 1.5 + 5.0 +15.3 + 53.0 
1t<."92 •••••••• -41.2 -16.0 -11.2 - 8.' - 5.4 -3.1 -0.5 ±. +1.1 + 5.5 + 28.0 
1"'93 •••••••• -27.5 -H.9 - 8.0 - 5.5 - 2.4 ±. ±. + 1.1 + 4.8 +11.0 + 59.1 
1894 •••••••• -44.3 -21.4 -Iii. 8 -13.4 -10.8 -7.1 -5.0 - 3.3 -1.3 ±. +31.1 
1NJ5 •••••••. -3.11..0 -1,1.0 - 9.6 - 6.5 - •. 1 -2.4 ±. + .7 + 4.2 +12.1 + 61.9 
1891'>. ••••••• -1>4.6 -17.8 -11.3 - 7.5 - 8.0 -1.2 ±. + ., + 4.3 +10.2 + 0.5 
1S97.:l ••.... -50.9 -U.S -7.2 -u - 1.7 ±. ±. + 2.9 + 6.2 +12.7 +101.6 
1S98 .•••..•. -21.9 - 7.0 -3.3 .4 ±. +1.8 +5.0 + 8.3 +13.3 +19.8 + 60.4 
1S99 .•••.... -20.2 - 3.8 ±. ±. + 2.6 +5.5 +7.6 +10.6 +16.4 +30.8 +103.3 
1900 ........ -29.2 - 3.6 ±. + 3.2 + 5.1 +7.5 +9.6 +12.7 +17.4 +25.6 + 72.8 
1001. .••••.. -42.6 -15.0 -10.2 - 6.. - 3.7 -1.5 ±D + 1.3 + •. 9 +13.2 + 53.0 
1902 ........ -40.6 -7.4 -1.6 ±. ±. +2.!! +4.7 + 7.1 +12.1 +20.4 + 58.9 
1903 ........ -33.7 -12.6 - 5.3 - 2.1 ±. +1.3 +3.7 + 5.3 + 8.3 +14.1 + 37.4 
19(1.1 ........ -43.8 -15.0 - 7.0 -3.S .< ±. +1.3 + 3.0 + 5.9 +11.7 + 39.9 
1905 ........ -44.9 -7.6 - 3.9 - 1.0 ±. + .7 +3.2 + 5.9 + 9.6 +15.9 + .f.6.0 
1906 ........ -39.1 - '.8 ±. ±. +2.8 +5.1 +6.4 + 9.7 +14.5 +18.9 + to.7 
1907 ........ -43.0 - 3.2 ±. ±. + 1.2 +3.9 H6 + 8.9 +12.3 +17.6 + 67.8 
1908 ........ -39.S -21.3 -16.0 -10.8 - 5.8 -3.8 -.9 ±. + .S + 6.2 + 44.9 
1909 ........ -29.8 - 7.7 -3.7 -1.1 ±. ±. +1.7 + 5.0 + 8.1 +16.0 + 70.1 
1910 ........ -37.7 - 6.1 - 2.4 .4 ±. +1.5 +3.6 +6., + 9.2 +18.6 + 49.S 
1911. ... ____ -47.4 -15.1 -9.8 - 7.0 - 4.2 -.' ±. ±. + 2.9 +11.0 + 86.1 
1912 ...... __ -36.1 - 6.8 - 2.9 ., ±. +1.0 +3.6 + 6.7 +11.0 +17.7 + .f.6.2 
1913 ........ -38.' -10.4 - 3.7 -1.0 ±. + .5 +2.4 + 4.5 + 7.5 +12.7 + 58.' 

AnrapL .• -IS.O -11.0 - '.1 - 1.1 -u + .• +1.3 + '.3 +".B +14..81 + i7.0 

Chart 1, based upon Table 2, gives a more vivid idea of these price 
fluctuations. It shows for each year the whole range coveFed by 
the recorded changes from prices in the preceding year by vertical 
lines, which connect the points of greatest rise with the points of 
greatest fall. These lines differ considerably in. length,-which indi
cates that price changes cover a wider range in some years than in 
others. The heavy dots upon the vertical lines show the positions 
of the decils. One-tenth of the commodities quoted in any given 
year rose above their prices of the year before by percentages scat
tered between the top of the line for that year and the highest of 
the dots. Another tenth fell in price by percentages scattered 
between the bottom of the line and the lowest of tlfe dots. The 
fluctuations of the remaining eight-tenths of the commodities were 
concentrated within the much no.rrower range between the lowest 
and the highest dots. The dots grow closer together toward the 
central pot, which is the median. This concentration indicates, of 
course, that the number of commodities showing fluctuations of 
relatively slight extent was much larger than the number showing 
the wide fluctuations falling outside the highest and lowest decils, 
or even between these decils and the decils next inside th!lffi. 
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The middle dots or medians in successive years are connected by ~ 
heavy black line, which represents the general upward or downward 
drift of the whole set of fluctuations. To make this drift clear the 
median of each year is taken as the. starting point from' which the 
upward or downwar<l movements in the following year are mellS
ured. Hence the chart has no fixed base line. But in this respoc~ 
it represents faithfully the figures from which it is made; since tht'se 
figures are percentages of prices in the preceding year, a price fluc
tuation in any year establishes a new base for computing the percent,. 
age of change in the year following. The fact that prices in the 
preceding year are the units from which all the changes proceed is 
further emphasized by connecting the nine decils, as well as the 
points of greatest rise and fall with the median of the year before by 
light diagonal lines .• The chart suggests, and not inaptly; a series of 
bursting bomb shells, the bombs being represented by the median 
dots of the years before and the scattering of their fragments by tbe 
lines which radiate to the decils and the points of greatest rise and 
fall.' 

Time is well spent in studying this ohart, because it is capable of 
giving the mind a more just impression of the characteristics of price 
changes than any other device.' The-marked diversity of the fluctu
ations of different commodities in the same year-some rising, some 

. falling, some remaining unchanged-the wide range covered by these 
fluctuations, and the erratic occurrence of extremely large changes 
are strikingly shown; but so also are the much greater frequency of 
rather small variations, the dense concentration near the center of 
the field, the existence of a general drift in the whole complex o~ 
changes,. and the frequent alterations in the direction and the de-' 
gree of thiS" drift. . But if the chart is effective in giving these im~ 
pressions, it leaves them rather vague. To render certain of them 
more definite, recourse must be had to the figures from which the 
chart was drawn. 

These figures, already given in Table 2, enable us to measure the 
concentration of the mass of fluctuations about the center of the field. 
One way to measure this concentration is to compute the differences 
between the ·successive decils; that is, to find the range within which 
successive tenths of the fluctuations fall. This" range" is, of course, 

I Owing to the oonstant shifting of tho base 11no, DO flxOO scale ol relative prices can be shown on tho 
margin of the chart. But the o1Isots on the margin indiCBte the wrtlca1 distances allotted to a rise or fall 
or 1 par cent from the prices of the prooeding year. . ( 

Tho scale 1UOd ham, that.ls, the ratio between tho horlIontal dis1anoes whkb ",present one year, and the 
wrtical distanoos which nlpnll!Je.Dt 1 per cent of rise or faU in prices, is the samo as that 1UOd .In the other 
charts In this bulletin, and 10 the earlier bulletins in this series. Becaus& of its intricacy. the chart bad to 
be reproduood on a Iargor seale thaD to the othor cases, but of conne that faat does Dot alter the slant 01 
the lines. and this slant is tho matter of importaooo . 

• Exoopt, perhaps. a slmiIBI' chart dmwn to a lopdtbmlo IC&Ie. 
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a certain number of points in the peroentage scale of change from 
prices in the year before. When this computation is made for the 
whole period covered by the table, we get the results presented in 
Table 3. As heretofore, the successive tenths of the fluctuations 
represented are reckoned by starting with cases of greatest fall in price 
and counting upwards to cases of greatest rise. The central division 
of the table shows that the average range covered by the fluctuations 
diminishes rapidly as we paSs from the cases of greatest fall toward 
the cases of little change, and then increases still more rapidly as we 
go onward to the cases of greatest rise. The right-hand group of 
columns showS how the range increases if we start with the -two 
middle tenths, take in the two tenths just outside them, then the two 
tenths outside the latter, and so on until we have included the whole 
body of fluctuations. The left-hand group of eolumns, on the other 
hand, combines in succession the two tenths on the outer boundaries, 
then the two tenths immediately inside them, and so on until we get 
back again to the two central tenths. Perhaps the most striking single 
result brought out by this table is that eight tenths of all the fluctu .... 
tions are concentrated within a range (25.7 per cent) slightly nar
rower than that covered by the single tenth that represents the 
heaviest declines (27 per cent), and much narrower than that covered 
by the single tenth that represents the greatest advances (42.4 per 
cent). . 

TABLE a.-AVERAGE CONCENTRATION OF PRICE FLUCTUATIONS AROUND THE ME
Dl.A.N. Ian TO 1813. 

(llo.»d upon Tobie 2. Tile DW>IOatlolls .. p ....... t _loge cIlaugoo !rom a_ prloeo In the precedfDg 
year.] 

AV1UBge range covered by the-

lst and 2d and 3d and 4th IlDd 5th and 
10th 9th 8th 7th 6th 

tenths tenths tenths tenths tenth! 
of the of the ot the of the of the 

iJ~~- lur~:_ .ru~:' l:~:- l~~:-
ationa. aUon!. atlons. ations. aUons. 

Sucoosslve tentbl!l 
01 the prloe duo-... -. Central Centml Central Central 

two tour six eight Whoto 
tenths tenths tenths tenths numbel' 
of the or the of tho of the of the 

.r~~:- ,r~=. lti~:- i~c~- lJ~:. 
atJons. at1ons. atiOIl3. ations. 8tioDs. 

----1--1--1----·1----------
1St 
2d 
3d 
4th 
5th 
6th 
7th 
8th 
9th 

lOth 

942610 -Bull.173-11>--2 

tenth, 27.0 ====1-.----::: i:----\ tenth, rr--} 
=3!; t~} 3.6 7.8 13.9 25.7 

tenth, 2.0 

::: H----
tenth, 42." ====== __ 

".1 
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Such results as the,e gain greatly in significance by being put 
beside corresponding results for other groups of statistical data. The 
best comparison to make, however, is one between the actual distri
bution of our price fluctuations about their average and a "normal" 
distribution of the same data-that is, a distribution according per
fectly with the so-called "normollaw of error." This law shows how 
phenomena are distributed about their average when the number of 
phenomena observed is very large, and when each phenomenon is the 
resultant of numerous independent factors, none of which is of pre
ponderating importance. It has been found that many kinds of phe
nomena tend to conform rather closely to this normal distribution; for 
example, human heights, errors of observation, shots at a target, wage 
rates in different ocoupations, ew.' When it can be shown that phe
nomena are distributed approximately in this fashion, their average 
can safely be accepted as a signifioant measure of the whole set of varia
tions, since even the deviations- from the average are then grouped 
in a tolerably definite and symmetrical fashion about the average. 

With such a comparison in view we may treat each recorded per
centage of rise or fall in price as an observation of the degree and 
direction in which prices vary from one year to the next. Taking 
all the commodities and aU the years covered by the bureau's chain 
relatives, we have 5,578 observations for analysis. Table 4 shows 
how these cases are distributed along a percentage scale of rise or 
fall in prices which jumps two points at a time. The columns headed 
"number of cases" show how many price variations of the given mag
nitudes and directions occur, and the columns headed "proportion 
of cases" show the same numbers in the rather clearer form of per
centages of their sum (5,578). , 

tSee, toremmple, Prof. F. Y. Edgeworth's article flProbabllity," Part n, EncyclopmdJa Br:ltannIca. 
11th ed .• and th8.refenmceI tbueKlven. 
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T.u.u: 4.-DISTRIBUTION OF 5,578 CASES OF CHANGE IN THE WHOLESALE PRICES 

OF COMMODITIES FROM: ONE YEAR TO THE NEXT, ACCORDING TO THE )[AUNt· 
TUDE AND DIRECTION OF THE CHANGES. . 

[Ba..'"6d upon the ohain relatives in Table n of Bulletin or tho Bureau of Labor Statistios. No. 149·1 

Rising prIces. Falling.".... 

P«lr cent of Peroentof Per cent 01 
cho.ngefrorn Num- Propo,. chango""'" Num· Proportion 

ehnngetrom 
Number ~. th(!8\'ern!":8 the l\'\"eruge the average 

prk'6ofthe ""or tionor prloe of the "" or or eases. pri('floftbe or ...... tiono! 

"""",,,ng ...... ...... 
P ........ 

...... ....... ... ...... 
Y""· -. -. 1-
)02-100.9 1 0.018 46-47.9 11 0.197 Under 2. .... 1.261 
100-101.9 1 .018 ....... 10 .17' 3-3.9 1375 6.723 
93- 00,9 .......... 40-13.0 • • lOS ... 5,9 3'" &.898 

:tili: ........ 40-11.9 14 .251 6- 7.9 • Zl8 f.267 
........ .......... 38-$.' 17 .305 8- 9,9 ,.,. 3.585 

92- 93.9 ........ .......... 36-37.9 11 .197 10-11.9 \73 3.101 
90- 91. 9 ........ .......... ....... 18 .3Z1 . 12--13.9 '120 2.151 
88- m.D .. "T ·····:ois· 32-33.9 17 .305 14-15.9 107 1.918 
86- Si.9 30-31.9 22 .39< 16-17.9 76 1 .... 
S4- 85.9 1 .018 28-29.9 .. .538 1&-19.9 n l.m 
83- 83.11 1 .018 26-2i.9 .. ..'" 3>-21.9 45 .80' 
80- 81.11 1 .018 24-25.9 " .... 22-13.9 3. .tJ99 
78- 79.9 ........ .......... 22-13.9 .. .807 24-25.9 3' .5';4 
76- 77.9 3>-21.9 115 1.165 3)-27.9 17 .305 
74- 75.9 

...... i" ·····:ois· 1&-19.9 73 1.308 28-29.9 'IT .454 
73-7.1.9 • .072 16-17.9 1102 1.828 30-31.9 l' .ZI' 
'10-71.9 1 .018 14-15.9 106 1.900 32-33.11 , .125 
68- 69.9 3 .... 12--13.9 11. '.062 ..... .. 10 .170 
66- 67.9 • .072 IO-U.9 16' 2 .... 36-37.9 , .125 
64- 65.9- ........ .......... &- 9.9 'ZI' 4.249 38-$.' • .000 
62- 63.9 6-7.9 261 4.679 40 .... ·n.D • .... 
60- 61.D ······4· .. ···:072· 4- 5.9 • 356 '.382 40-13.' • .072 
58- 59.9 • . "" 2- 3.9 355 ..... ....... 2 .00' 
56- 67.9 1 .018 Under 2. 1410 '.350 46--47.9 1 .018 
54-55.9 3 .... "".;,;;a,;p:' ·· .. ii»?· ..... i2:.9t. 48-49.9 1 .018 
62- 53.9 • .072 5O-51.D 1 .018 
50- 51.9 1 .018 .............. ......... ........... - 52-53.D ........ i" ······:oii 48- 49.9 • .000 .............. ......... ............ ....... 

Num"" Proportion 
or ...... o(cases. 

2,~ 46.021 
12.494. 

2,314 ...... 
5,578 100.000 

I LooatJDo of the declls. 

Such is the actuoJ. distribution of the phenomena unGer analysis. 
To compare it with the "normoJ." distribution, we put these figures 
on a chart, which presents the facts clearly to the eye. Here the 
horizontal scoJ.e represents percentages of rise or fall in price, snd 
the verticoJ. scoJ.e represents the number of times each percentage of 
change is observed. The dotted line shows how our 5,578 cases 
would have been distributed had they followed strictly the normoJ. 
law of error. The arell8 included by the unbroken line and the dotted 
line are equoJ.. 

There are three significant points to notice here: (1) The two 
foJ;1I1S of distribution, the &C,tuoJ. and the "normal," are of the same 
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type. (2) The concentration about the central tendency is greater 
in the actual than in the "normal" distribution; but on the other 
hand, the extreme variations diverge further from this central tend
ency in the actual distribution than in the other.' (3) Unlike the 
"normal" distribution, the actual distribution is not perfectly sym
metricaL Two closely related aspects of this difference may be 
pointed out: First, the outlying cases of the "normal" distribution, 

CUABT 2.-DISTRIBUTION OF 5,578 PRICE VARIATIONS (PERCENTAGES OF RISE OR 
FALL FROM PRICES OF PRECEDING YEAR). 

... .. "" ... 
extend prec~ly the same distance from the central tendency in both 
directions, whereas in the actual distribution the outlying cases run 
much farther to the right (in the direction of. a rise in prices) than to 
the left (in the direction of a fall).' Second, the central tendency 

I The grea,t&rconcentratlon in the actual than in the "normal" distrlbutfao. is perhap.~ best phown by the 
loot that the probable deviation (half of the range between the quartiles) is only 5.6 points In the first esse 
81 against 8.9 poinD In the second. Tbe qunrtUll8 COJ1'8Spond In Datum to the docils and medians. They 
are the points which divide the whole numbor of observations into four equal parts. In the cue 01 the 
actual distribution the quarWes are +6.6 and -4.0. 

t The extremes are +103.3 per oont Bod -54.6llM' cent. From another vfewpoint, bowwe:r. these 8X'o 

tremes may be regarded BS nearly symmetrical. The greatest rJse reprosents B prloeof the year belore muJ. 
t1pUod by 2.1)33; the greatest fan eo prico of the year belore divided by 2.3)3. The signiftamce of these two 
wayJ of comparJDg the magnitude of a rbe and a fall ill prloet ~ discus3ed ill Boctlon IV, subsectJon 8-
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itself is free from ambiguity in one case but not in the other. In the 
"normal" distribution this tendency may be expressed indifferently 
by the median, the arithmetic mean, or the mode (the point of great
est density); for these three averages coincide. In the actual dis
tribution, on the contrary, these averages differ slightly; the median 
and mode stand at ±O, while the arithmetic mean is + 1.36 per cent.' 
These departures of the actual distribution from perfect symmetry 
possess r. certain significance; but, after all, they are minor qualifica
tions of the important proposition; namely, year-to-year price fluc
tuations are grouped about their central tendency in a strikingly 
regular fashion. 

This study of the actual distribution of price fluctuations from one 
year to the next will be found to throw light upon several problems 
presently to be faced in discussing the methods of making index 
numbers. For the moment we have use primarily for the demonstra
tion that these fluctuations are highly concentrated about a central 
tendency. This conclusion strengthens the hope that we may make 
measurements of price fluctuations that fairly represent the net 
resultant of all the changes, miscellaneous as they seem to be. For 
properly constructed averages have clearly a better chance of being 
representative and significant when the phenomena for which they 
stand have a strongly marked central tendency about which devia
tions are symmetrically grouped than when the phenomena are irre","Il

larly scattered over their range. 
But it must be remembered, and with the reminder doubt reenters, 

that the variations just analyzed are percentages of increase or de
crease from the prices of the year before. Most index numbers, 
however, attempt to measure price fluctuations, not with reference to 
the preceding year, but with reference to a period considerably more 
remote. For example, the Bureau of Labor Statistics measures prices 
in 1913 in terms of average prices in the decade 1890-1899. Are price 
variations computed in this manner highly concentrated around their 
central tendency like the price variations with which we have been 
dealing! 

Chart 3 answers this question emphatically in the negative. It 
represents the distribution of the price variations of 241 commodities 
quoted by the Bureau of Labor Statistics for the year 1913.' These 
variations are computed in two ways: (1) as percentages of rise or 
fall from the prices of 1912; (2) as percentages of rise or fall from 

I That U18 arithmetic;l m~ 1$ slightly above &Orowises partly from the fact that thoro ~ 33 percen~ 
ofrbo greater than any poroontage ot rau. But it abo arises partly from the tact that our data come lrom. 
.. period (1890-1913) whon the trend or yoor.to-year 8uctuations was more orten upward than downward; 
tbore were 2.567 cases of advance in prico against 2,314 -cases of fall. The median is kept from rWng above 
aero booo.we the ca9I!J!I 01 "DO change," 097 in number, mote than ofbet the diftenmco between the Dumber.! 
of advanoos and or decLlnI.'S in price . 
.. !The Bureau quotes 252 commodities In 1913; but 11 can not be Included in the present oomparisoD. 
,-,uao no quotatiOllS an pven for them. in 18(M)...U191. 
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the average prices of 1890-1899. Of course the first set of "varia
tions corresponds in character to the variations represented above in 
Chart 2. The ilistribution of these variations, shown by the area in
closed by the unbroken line, is similar in type to the actual ilistri
bution in Chart 2; although it is less regular-a difference to be 
expected, since the number of observations is only 241 here as against 
5,578 there. But the distribution of the second set of variations 
(percentages of change from the average prices of 1890-1899) asrepre
sented by the area inclosed within the dotted line belongs to a 
different type. It has no pronounced central tendency; it shows no 
high degree of concentration around the arithmetic mean (+30.4 
per cent) or median (+ 26 per cent). It is more like an oblong than 
like the bell4aped normal curve; it has a ran~ between'the greatest 
fall (52.2 per cent) and greatest rise (234.5 per cent) so extreme that 
two of the cases could not be represented on the chart; and its prob
able deviation is five times as great as that of the corresponding 
variations from 1912 prices-18.5 points as against 3.6.' 

Price variations, then, become ilispersed over a wider range and less 
concentrated about their mean as the time covered by the variations 
increases. The cause is simple: With some commodities the trend 
of successive price changes continues ilistinctly upward for years at a 
time; with other commodities there is a consistent downward trend; 
with still others no definite long-period trend appears. In any large 
collection of price quotations covering many years each of these 
types, in moderate and extreme form, and all sorts of crossings among 
them, are likely to occur. As the years pass by the commodities that 
have a consistent trend gradually climb far above or subside far below 
their earlier levels, while the other commodities are scattered between 
these extremes. Thus the percentages of variation for any given 
year gradually get strung out in a long, thin, and irregular line, with
out a marked degree of concentration about any single point. 

The consequence is that the measurement of price fluctuations 
becomes difficult in proportion to the length of time during which the 
variations to be measured have continued. In other words, the 
farther apart are the dates for which prices are comp:red, the wider 
is tbe margin of error to which index numbers are subject, the greater 
the discrepancies likely to appear between index numbers made by 
different investigators, the wider the divergencies between the aver
ages ILI)d the individual variations from which they are computed, and 
the larger the body of data required to give confidence in the repre
sentative value of the results. 

From this preliminary survey of the characteristics of price fluc
tuations it appears (1) that year-to-year changes in the price level 
• 

I The probable deviation. to repeat, 11 ball the lDter-q~ mop. 
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can lie measured with good prospects of success, because such varia
tions show a symmetrical distribution and a marked degree of con
centration about their central tendency; but (2) that measurements 
of variations between years far apart have a more problematical 
value. The practical question whether the index numbers in current 

. use can lle trusted, then, may have two answers. Perhaps they give 
results that are reliable as between successive years, and at the same 
time doubtf~ for dates between which 10, 20, or 50 years have 
intervened. 

The best way to test the reassuring conclusion about. index num
bers for successive years and to resolve the disturbing doubt about 
index numbers covering long periods is to compare different series 
of index numbers thaA; purport to measure price changes in the same 
country during the same time. If the results turn out to be con
sistent with one another our faith -will be confirmed. If the results 
are not consistent we must find a valid reason for the discrepancies, 
or become skeptical about the present methods of measuring changes 
in the price level. 

When this test is applied, the first impression is unfavorable. 
For example, the five currently published American index numbers 
sb,ow the following results for 1912 and 1913: 

y"". 
O~d:.·!l Dun's index 
number. number. 

Bureau of Bradstreet's AnnnU~t 
J;~~!~~ index ind(>x 

number. number. number. 

-------1----1------------
1912 ................................ __ 133.6 19.1867 143.25 62.6 1124.44 
1918.................................. 135.2 9.2076 139.98 68.1 l:ID.89 

CbaDges ••••••••.••••••••••••••••••••. 1---+-l-.6~r--+-.-~~~-r---_-~-2-71----_-•. -s1----_-&-M 

Here no two of the series are as closely consistent with each other 
as one could wish. On the contrary, the five series disagree not ouly 
as to the degree but also as to the direction of the change in prices. 
And this is a comparison between sueeess.ive yeurs, where measure
ments should be especially accurate. 

Such offh~d comparisons as the above, however, are not fair, 
and the conclusion they suggest as to the um:eliability of index num
bers can not be accepted without further study, for these various 
index numbers mean different things. They do not all undertake 
to measure the same quantity, hence they do not all employ tue same 
methods, and hence the discrepancies among their results may reveal 
no real inconsistency. No valid comparison of index numbers can 
be made, indeed, without a careful examination of what is measured 
and how the measurement is made. Such an examination accord
ingly we must make before we can satisfy our miiids upon the questi0ll 
whether index numbers yield trustworthy results. 
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IV.-VARIETIES OF METHODS USED IN MAKING INDEX 
NUMBERS. 

Making an index number involves several distinct operations: (1) 
Defining the purpose for which the final results are to be used; (2) de
ciding the numbers and kinds of commodities to be included; (3) de
termining whether these commodities shall all be treated alike or 
whether they shall be weighted according to their relative importance; 
(4) collecting the actual prices of the commodities chosen, and, in 
case a weighted series is to be made, collecting also data regarding, 
their relative importance; (5) deciding whether to measure the aver
age variations of prices or the variations of a sum of actual prices; (6) 
in case average variations are to be measured, c!,oosing the base upon 
which relative prices shall be computed; and (7) settling upon the 
form of average to be struck. 

At each one of these successive steps choice must be made among 
alternatives that range in number from two to thousands. The pos
sible combinations among the alternatives chosen are indefinitely 
numerous. Hence there is no assignable limit to the possible varie
ties of index numbers, and in practice no two of the known series are 
exactly alike in construction. To canvass even the important 
variations of method actually in use is not a simple task. 

I. THE RELATIONS BETWEEN METHODS ,\ND USES. 

The first step, framing a clear idea of the ultimate use of the results, 
is most important, since it affords the clue to guide the compiler 
through the labyrinth of subsequent choices. It is, however, the 
step most frequently omitted. 

When the end in view is specific and capable of precise statement 
the problem of choosing methods is comparatively simple. Straight
forward logic then determines what commodities should be included, 
what sources of quotations should be drawn upon, and how the origi
nal data should be worked up to give the most significant results. 
Puzzles a-plenty are left, but most of them are limited to finding the 
best compromise between what logic marks out as tlesirable and 
what is feasible in view of the time and money at the investigator's 
disposal. 

Few of the widely-used index numbers, however, are made to serve 
one special purpose. On,the contrary, most of them are "general
purpose''' series, designed with no aim mOre definite than that of 
measuring changes in the price level. Once published they are used 
for many ends-to show the depreciation of gold, the rise in the cost 
of living, the alternations of business prosperity and depression, and 
the allowance to be made for changed prices in comparing estimates 
cl national wealth or private income at different times. They are 
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cited to prove that wages ought to be advanced or kept stable; that 
railway rates ought to be raised or lowered; that "trusts" have 
manipulated the prices of their products to the benefit or the injury 
of the public; that tariff changes have helped or harmed producers 
or consumers; that immigration ought to be encouraged or restricted; 
that the monetary system ought to be reformed; that natural re
sources are being depleted or that the national dividend is growing. 
They are ca.lled in to explain why bonds have fa.llen in price and why 
interest rates have risen, why public expenditures have increased, 
why social unrest prevails in certain years, why farmers are prosper
ous or the reverse, why unemployment fluctuates, why gold is being 
imported or exported, and why political "landslides" come when 
they do. 

The compiler of a general-purpose index number, then, can not 
foresee to- what uses and misuses his figures will be put. For each of 
the legitimate uses he might conceivably devise an appropriate series. 
But he can not conceivably devise a single series that will serve a.II 
uses equa.lly well. For the very qualities that make an index number 

. good, say, for the man of affairs concerned with the business outlook, 
may make it bad for other men interested in the fortunes of farmers, 
in the effects of the tariff, in the relation between gold output and 
prices, in comparing changes in price levels in different countries, etc. 
The day has not yet come when the uses of index numbers are suffi
ciently differentiated and standardized to secure the regular publi
cation of numerous special-purpose series. Until that day does come 
the making of general-purpose series will continue and the makers will 
go on choosing their methods perforce on rather vague and general 
grounds. So long also must most of the users of index numbers put 
up with figures imperfectly adapted to their ends. 

The critical student of contemporary index numbers is in the same 
uncomfortable position as the compiler. He has no single rule of 
right and wrong to apply in judging the different general-purpose 
series, for methods that are legitimate for certain uses are question
able for otbers. Nevertheless, it is futile (though not uncommon) 
for him to d!scuss methods without reference to uses, since a statis
tical method has neither merits nor defects except as a means to 
certain ends. The one course that is open to him is to invert the 
problem. Instead of studying methods in the light of uses, he must 
study uses in the light of methods. That is, he must an.,Iyze the 
effect of the different methods followed in practice and so determine 
what the resulting figures mean and the uses to which they may 
properly be put. 

The following discussion proceeds upon this plan. It deals primarily 
with the popular general-purpose series and endeavors to show how . 
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the various methods used in constructing these index numbers deter-
mine the uses to which they are severally adapted. . 

2. COLLECTING AND PUBLISHING THE ORIGINAL QUOTATIONS. 

The reliability of an index number obviously depends upon the 
judgment and the accuracy with which the original price quotations 
were collected. This field work is not only fundamental, it is also 
laborious, expensive, and perplexing beyond any other part of the 
whole investigation. Only those who have tried to gather from the 
original sources quotations for many commodities over a long s~ries 
of years appreciate the difficulties besetting the task. The men who 
deal with data already published are prone to regard all this prelimi
nary work as a clerical compilation requiriIlg much industry but 
little skill. To judge from the literature about index numbers, one 
would think that the difficult and important problems concern meth
ods of weighting and averaging. But those who are practically 
concerned with the whole process of making an index number from 
start to finish rate this office work lightly in comparison with the 
field work of getting the original data. 

We commonly speak of (he wholesale price of articles like pig iron, 
cotton, or beef as if there were only one unambiguous price for 
anyone thing on a given day, however this price may vary from 
one day to another. In fact there are many different prices for 
every great staple on every day it is dealt in, and most of these djffer
ences are of the sort that tend to maintain themselves even when 
markets are highly organized and competition is keen. Of course 
varying grades command varying prices, and so as a rule do large 
lots and small lots ; for the same grade in the same quantities, differ
ent prices are paid by the manufacturer, jobber, and local buyer; in 
different localities the prices paid by these various dealers are not the 
same; even in the same locality different dealers of the same class 
do not all pay the same price to everyone from whom they buy the 
same grade in the same quantity on the same day. To find what 
really was the price of cotton, for example, on Feljruary 1, 1915, 
would require an elaborate investigation, and would result in show
ing a multitude of different prices covering a considerable range. 

Now the field worker collecting data for an index number must 
select from among all these different prices for each of his commodi
ties th9 one or the few series of quotations that make the most repre
sentative sample of the whole. He must find the most reliable 
source of information, the most representative market, the most 
typical brands or grades, and the class of dealers who stand in the 
most influential position. He must have sufficient technical knowl
~dge to be sure that his quotations are for uniform qualities, or to 
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make the necessary adjustments if changes in quality have occurred 
in the markets and require recognition in the statistical office. He 
must be able to recognize anything suspicious in the data offered 
him and to get at the facts. He must know how commodities are 
made and must seek comparable information concerning the prices of 
raw materials and their manufactured products, concerning articles 
that are substituted for one another, used in connection with one 
another, or turned out as joint products of the same process. He 
must guard against the pitfalls of cash discounts, premiums, rebates, 
deferred payments, and allowances of all sorts. And he must know 
whether his quotations for different articles are all on the same basis, 
or whether concealed factors must be allowed for in comparing the 
prices of different articles on a given date. 

Difficult as it is to secure satisfactory price quotations, it is still 
more difficult to secure satisfactory statistics concerning the relative 
importance of the various commodities quoted. What is wanted 
is an accurate.. census of the quantities of the important staples, 
at least, that are annually produced, exchanged, or consumed. To 
take such a census is altogether beyond the power of the private 
investigators or even of the Government bureaus now engaged in 
znaking index numbers. Hence the compilers are forced to confine 
themselves for the most part to extracting such information as they 
can from statistics already gathered by other hands and for other 
purposes than 'theirs. In the United States, for example, estimates 
of production, consumption, or exchange come from most miscella.
neous sources: From the Department of Agriculture, the Census 
Office, the Treasury Department, the Bureau of Mines, the Geo
logical Survey, the Internal Revenue Office, the Mint, associations of 
manufacturers or dealers, trade papers, produce exchanges, traffic . 
records of canals and railways, etc. The man who assembles and 
compares estimates made by these various organizations finds among 
them many glaring discrepancies for which it is difficult to account. 
Such conflict of evidence when two or more jndependent estimates 
of the same '!.uantity are available throws doubt also upon the seem
ingly plausible figures coming from a single source for other articles. 
To extract acceptable results from this mass of heterogeneous data 
requires intimate familiarity with the statistical methods by which 
they were made; endless patience, and critical judgment of a high 
order, not to speak of tactful diplomacy in dealing with the t'uthori
ties whose figures are questioned. The keenest investigator, after 
long labor, can seldom attain more than a rough approximation to 
the facts. Yet it is ouly by critical use of the data now available 
that current index numbers can be weighted, and the best hope of 
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improving weights in the future lies in demonstrating not only the 
imperfections of our present statistics of production, consumption, 
and exchange, but also the importance of making them better. 

When oll this prelimioary work has been done, the original quot .... 
tions and the weights shonld be published at length. Unfortunately, 
many compilers of index numbers publish only the final results of 
their computations, upon the ground of expense or lack of interest 
in the detailed information. But much is sacrificed by taking this 
easy course. First, the reputation of the index number itself is 
compromised, and deservedly. No o.ne can reolly test whether a 
series is accurately compiled from representative quotations unless 
the data and their sources are given in full. Second, and more 
important, the publication of actual quotations greatly extends the 
usefulness of an investigation into prices. Men with quite other 
ends in view than those of the original compilers can make index 
numbers of their own adapted to their peculiar purposes if provided 
with the original data. 

Nor is the importance of such ll.!lplanned uses to be rated lightly. 
If we are ever to make the money economy under which we live 
highly efficient in promoting social welfare we must learn how to 
control its workings. What wares our business enterprises produce 
and what goods our families consume are largely determined by 
existing prices, and the production and consumption of goo!Is are 
altered by every price fluctuation. What we waste and what we 
save, how we divide the burden of labor and how we distribute its 

"rewards, whether business enjoys prosperity or suffers depression, 
whether debts of long standing become easier or harder to pay-all 
these and many other issues turn in no smoll measure upon what 
things are cheap and what are dear, upon the maintenance of a due 
balance within the system of prices, upon the upward or downward 
trend of the price changes that are always taking place. But if the 
prices of yesterday are powerful factors in determioiog what we 
shall do and how we shall fare to-day, what we do and how we fare 
to-day are powerful factors in determioing what prices shall be 
to-morrow. If prices control us, we also control them. To control 
them so that they sholl reROt favorably upon our eCOl!omic fortunes 
we need more insight than we have at present. It is, then, one of 
the great taska of the future to master the complicated system of 
prices which we have graduolly developed-to find how prices are 
intercopnected, how and why they change, and what consequences 
each change entails. For when men have learned these thingS they 
will be vastly more skillful in mending what they find amiss in 
economic life, and in reenforcing what they find good. fs yet our 
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- knowledge is fragmentary and uncertain. But of all the efforts 
being made to extend it none is so certain to prove fruitful as the 
effort to record the a:ctual prices at which large numbers of com
modities are bought and sold. For such data are the materials with 
which all investigators must deal, and 'without which no bits F of 
insight can be tested. Inaeed, it is probable that long after the best 
index numbers we can make to-day have been superseded, the data 
from which they were compiled will be among the sources from 
which men will be extracting knowledge which we do not know 
enough to find. 

3. MARKET PRICES, 'CO)'ITRAcr PRICES, AND IMPORT·EXPORT VALUES. 

All the American index numbers are made from "market prices." 
These prices are US1l.ally obtained directly from manufacturers, 
selling agents, or wholesale merchants; from the records of produce 
exchanges and the like; or from trade journals and newspapers 
which make a specialty of market reporting in their PeSpective 
fields. 

Several of the important foreign index numbers are made wholly 
or partly from" import and export values" ; that is, from the average 
prices of important articles of merchandise as officially declared by 
thll iml'0rtin~ or exporting firms, or as determined by governmental 
coIDIDoil;sions. For example, -Soetbeer's celebrated German series, 
and the British Board of Trade's official series are made mainly from 
such material, :lind the offioial French series was made wholly" from 
import values until 191 L ;, 

.... third source of quotations often drawn UpOll. in Europe is the 
"contract prices" paid for supplies by such institutipns as hospitals, 
normal schools, poorhouses, army posts, and the like. The official 
Italian series, Alberti's series for Trieste, and Levasseur's French 
series are examples. 

TheSe three classes of quotations-market prices~ import and export 
values, and· contract prices-usually differ sOl;newhat, not only with 
respect to the prices prevailing on a given date, but also with respeot 
to the degree pf change from time to time. Accordingly it is desir
able to inquire into the several advantages possessed by each source 
of quotations.' • 

Contract price!! may be set aside promptly, because index numbers 
made from them have a limited range of usefulness. Though the 
institutions whose records are drawn upon often. make purchltSes on 
a cons~derable scale, yet the common description of their contract 
rates as "seqrlwholesale" prices .points to the peculiar and there
fore unrepqsentative character' of such data. Moreover, there is 
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often more doubt about the strictly uniform character of the supplies 
furnished to these institutions than about the uniformity of the 
standardized goods which are usually quoted in the market reports. 
If the aim of the investigation is to lInd the average variations in the 
cosC of supplies to public institutions, doubtless contract prices are 
the best data to use. But if the aim is ,to measure the average 
variations in the wholesale prices paid by the business world at 
large, then market prices are distinctly the better source. Indeed, 
oontract prices are seldom used for the latter purpose except wlren 
well-authenticated market quotations can not be had, 

The theory on which import and export values a.re sometimes pre
ferred to market prices is that the former figures show more nearly 
the variations in the prices actually paid or received by a country for 
the great staples which it buys and sells than do market quotations 
for particular brands or grades of these commodities. For example, 
England buys several different kinds of cotton in proportions that 
vary from ,.ear to year. A.price obtained by dividing the total de
clared values of all the cotton consigrunentsimported by.their total 
weight will show the average cost per pound actually paid by Eng
lishmen for cotton with more certainty than will Liverpool market 
quotations for a single grade of cotton like "Middling American "
provided always that the "declared values" are"trustwolthy. Now, 
if the·aim of the investigation. is to find out the variations ~ the 
average ,prices paid or received for "taplts~krespective of minor 
change9' in their qualities-then the preference for impo~t and export 
values is clearly justified, again' granted the trustworthiness of the 
returns. But if the. a.im is to measure just one thing-the aver~ 
variation in prices-Q).arket prices for 'Uniform grades are clearly bet
ter data. For index numbers made from import and export values 
measure the net resultant of two sets of changeS, and one can not'tell 
from the published figures what part of the fluctuations is due to 
changes in prices and what part is due to changes in the qualities of 
the goods bought and sold. , 

As might be expected, import and export senes generally pursue 
a more even course than market-price series. But this difference 
may be due less to the sources from which the quotations 'are obtained 
than to differences in the lists of COIDQ).odities used. Fortunately, we 
can arrange a more certain test than any of the common series pro
vide. In 1903 the British Board' of Trade published the average 
import ~ export pric~ of 25 commodities for which Mr. Sauerbeck 
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has pUblished market prices.' Index numbers made from these two 
sets of data for the same commodities for the years 1871 to 1902 are 
given in Table 5. The results confirm the expectation: As compared 
with the import and export index number, the market-price index 
number starts on a higher level in 1871, falls to a lower point dur
ing the middle nineties, rises to a higher level in 1900, and again 
drops to as Iowa level in 1902. 

TABLE 6.-cOMP ARISON OF INDEX NUl[BERS HADE FROM IMPORT AND EXPORT 
VALUES WITH INDEX NUMBERS MADE FROl[ THE HARKET PRICES OF THE SAllE 
COlOlODITIES, BY YEARS, 1871 TO 1002. 

(Data (rom the Dritish Board 01 Trade and (rom Sauerbeck.] 

(Arlthmede meana otre1aUve prices. A,veI'8l1e pricum 1890-1889-100. 25 commodlUu.) 

Yoor. 

1871 ••••••••.•••••••.•• __ •••••• 
1872 •••••••••..•.•.•••••••••.•. 
1873 ••••••••.•.•••••••••.•••••• 
1874 ••••••••••..•.••••.••••••.. 
1875 ••.••••.••.•.••.•.••••.•••• 
1876 •••.•••.•••••.••••••••••••. 
1677 •...•. __ ... 
1878 ..•••..•..• 
187t'l. •••••••••• 
1880 •..••••••••....•..•. ____ .•• 
1881. .......................•.. 
1882 ••••.•••••••.• :. •••.••••••. 
1883 •••• : ••••••..••.•.••••••••. 

~:.t::::~::::::::::::::::::::: 
1886 •••••••••••••.•..•••••••••• 

!:f:' 
P"" values. 

158 
169 17. 
162 
152 H' 150 
139 
128 
13. 
133 
m 
125 
118 
110 
106 

MMk.' II prlC6ll. 

110 
185 

I~ 
155 
152 
152 
138 
131 
137 
130 
125 
123 
116 
112 
107 

Yoor. 

1887 .......................... . 
lSSS •••••••..•.••••••.••••••.•• 
J&S9 •.••...••.....•.••••••••••• 
1890 .......................... . 
1891. ......................... . 
1892 ••••.•••••••••.•••••...•.•• 
1893 ......................... .. 
1894 ......................... .. 
1895 ... _ ........... . 
1896 .. .. 
1897 •........... 
1898 .......... .. 
1899 ................ .. 
1900 .......................... . 
1001 ••••••••••••••••••.••.••••. 
1903 •••••••••••••••.••••••••••. 

104 
108 
lOS 
109 
III 
106 
10' 

" 93 .. 
93 .. 

101 
11. 
107 
104 

Market 
prlcoo. 

107 
110 
110 
III 
III 
103 
104 .. 
94 .. 
91 .. 

106 
117 
106 
104 

1 Wholesale and RetaIl Prices. Return to an Order of the ••• House of Commons ... (or" Report 
on Wholesale and Retail PricE>s In the United Kingdom in 1902, with CompllI'8th'e Statistical Tables for B 
Sedes of Yean." For Sauerbcck's figUreS see his amtuul arUcles In the Journal of the Royal Statistical 
Boclety. The list of commodities in question is as follows: 

Commodity. 

Doron ••••...•........ AveragcinlportvaJues Watr-rford. 

~!l~:.::::::::::::::: . A;e~exp;;rt·,:niu~: ~~J[~~~J:~~\t;n~ in London. 
COtYee ................ AVl'rogeimJl(lrtvalues Rio,goodchannll. 

~r~~::::~::::: ::::: :: :::~~:::: :::::: :::::: ~ng~I~:~Aml'rlcan. 
FItr.x ...................... do ............... . 

g~:~::~:::~:~:~ :~;!~~\~~~: 
Lin'ecd ................... do ................. ns('t'C\. 
Mahe ..................... do ................ Aml'rlcanmlxed • 

.... ::::::::::::: :::::~~:::::::::::::::: ~fre~~'it~azeue . 
............ ... .. do ................ Palm oil • 

. ::::::'::::::::::: :::::~~:::::::::::::::: ¥~~~~C:~edtOBrrlve. 
i[~:~~~~:::::::: :::::i~:::::::::::::::: £~;i,~~~~~. 
;::OL~:::: :::::::: ::: :::::~~::::::::::: ::::: ~~f1:o~ ~~~~. ovt'ragegrease. 

Do ••.............•. Averogc e."port values. EnglJsh, Llneoln,hlllfbogs. 
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CIwlT4.-INDEX NUlIBERS HADE FROM. THE HARDT PRICES AND FROl[ THE DlPORT 
AND EXPORT VALUES OF IDENTICAL LISTS OF CO)UIODITIES. ENGLAND.1871-1902. 
(BASED ON TABLE 6.) 

.. tr...."_,..,,. . "W",,,_·.~ ..... ,.., .. ·W"'''·«2''' ... ..".4J!t"Ww ... 

\ 
, .. 

-l'fI ..... lCa.'t r ..... Cc.. 

no'Hr1?~-+1-~~-+1-~~-+1-~~_r.r-;~~~Dr·T·~P'r·~~·rA,Lwo=TS-+1-~. 

I6<1+H-+-ph,\-t+t-+-Hf-++-I++-++t-+-Hf-++-I++-+++y$· 

"'it-ti+ti+ti++-I+-fI\H-H+ti+ti+ti+ti-ll.-+tI 

\1 V _1-- 1\ 

-!; ... ~ ... ;E"ZJ!;:;!.,.::; ... :!;;j"~"I1;i:;.,.S!."S ... E",~ .... E ... !;:;;!..,;; ... t;.~ ... E..,t:.l",~ ... E..,~.,.t.;"'~"H~ ...... E~ ...... E~ ... i; .. ;s ... ~ ... ;!:l' ... 
94261'-BuU.173--1t>----3 
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4. RELATIVE VERSUS ACTUAL PRICES. 

In February, 1864, Hunt's Merchants' Magazine published the fol
lowing statement to show how rapidly prices rose after the suspension 
of specie payments in December, 1861, and the issue of the irredeem
able United States notes.' These figures are the total prices of 55 
articles quoted by their customary commercial units. 

Val ... of 55 lmding articlu of New York com"..",.. 

January, 1862................. .... ...... .. .. .. .. .. .. . . .. .. .... . $804 
April, 1862 ................ : ... , . ......... ........ . . .... . ..... 844 
January, 1863 ................................................. : 1,312 
March, 1863 ................................................... 1,524 
July, 1863 •.............•..................................... 1,324 
October, 1863 •...• ~ ••• _ ••..•••.•..........................••.. 1,455 
January, 1864 .................................................. 1,693 

For example, in January, 1862, coal oil is entered as 30 cents per 
gallon and pig iron as 524 per ton; molasses is entered as 42; cents 
per gallon and whalebone as 569 per ton; oats is entered as 38 cents 
per bushel and corn as 559.25 per hundred bushels, etc.' 

Clearly, this simple method of measuring changes in the price level 
by casting sums of actual prices is not trUstworthy. For a relatively 
slight faU in the quotation for whalebone would affect the total, as 
Hunt's Merchants' Magazine computes it, much more than a rela
tively enormous increase in the price of molasses. The fact that com 
happens to be quoted by the hundred bushels makes a 1 per cent 
change from its price in January, 1862, equal to a 43 per cent change in 
the price of wheat and to a 156 per cent change in the price of oats, 
both of which are quoted by the bushel. 

It was to avoid such patent absurdities that Carli threw his actual 
prices of grain, wine, and olives in 1750 into the form of percentages 
of rise or faU from their prices in 1500, and then struck the average 
of the three percentages. When this operation is performed it makes 
no difference whether the commodities are quoted by large or by 
small units. The obvious common sense of this precedent has caused 
it to be foU"l"'ed or reinvented by most makers of i:qdex numbers to 
this day-with one slight modification. To avoid the awkwardness 
of the plus and lninus signs necessary to indicate whether prices have 
advanced or receded, it is usual to substitute for percentages of rise 
or fall relative prices on the scale of 100. For example, a rise of 10 
per cent and It fall of 10 per cent are expressed by relativllS of 110 
and 90, respectively. Occasionally, however, percentages of rise or 
fall are still used as by Carli; as, for instance, in the chain relatives 
published by the Bureau of Labor Statistics in Bulletin No. 149 and 

1VoLlIO,p.132. • See vol 4S. p.l2U. 
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averaged in the first four tables of this bulletin. A second Ulllm
portant variant, long practiced by the Economist, but now seldom 
used, is to publish as the final result the sums of relative prices, 
instead of their averages.' 

In recent years a few statisticians have gone back from the us .. of 
relative to the use of actual prices, adopting various devices to avoid 
such crude errors as those perpetrated in the figures cited from Hunt's 
Merchants' Magazine. In 1897 Bradstreet's began reducing all its origi
nal quotations by the gallon, ton, dozen, square yard, etc., to prices 
by the pound, and presenting as its index number the aggregate 
prices per pound of 98 articles" Four yeara later, Dun's Review 
followed this lead, with an important difference. Instead of reducing 
actual quotations to quotations by the pound, it tp.ultiplied the actual 
quotation for each article included by the quantity of that article sup
posed to be consumed in the course of a year by the average indi
vidual. These products were then cast up, and the sums, in dollars 
and cents, were presented as an index number purporting to show 
the changes in the per capita cost of a year's supplies .. 

Still later (1912), the method practiced by Dun was adopted by 
the Commonwealth statistician of Australia as the basis of his official 
series. However, after he had calculated the aggregate expenditure 
of Australians upon his bill of goods in terms of pounds sterling, he 
threw these pecuniary sums back into the form of relative numbers 
on the scale of 1,000. 

AcCordingly, three types of index numbers are now in general use: 
(1) Averages of relative prices or average percentages of change in 
prices; (2) sums in dollars and cents showing changes in the aggre
gate cost of certain definite quantities of certain commodities; (3) 
relative figures made from series of the second sort. The first type 
shows average variations, the second type shows the variations of an 
aggregate, the third type turns these variations of an aggregate into 
percentages of the aggregate itself as it stood at some selected 
time. Certain of the advantages and shortcomings of the several 
types can be brought out in connection with the next. topic, base 
periods; but the relation between average variations> of relative 
prices and the variations of aggregate actual prices can not be ade
quately treated until we reach the section devoted to forms of 
averages. 

1 GIbson's Iv.dex number 18 suah a sum. See p.~. The difl'eren08 between sums or relative prices and 
these sums dlvldod by the Dumber of articles included is, of COUl"!I6, purely formal. A Vef'ages have 
dlspJaoed IlUlIl5 in CUI'l'eD.t WIO mainly becauM It Is easier to make comparisons on the lCale of 100 than on 
the ~e of 2,3)(1, or whatever numhflr is given by tho addition or ndaUve prloes. 

I For 1\ crltJcism 01 this method, see p. 101. 
I The oonfldence merited by this Index Dumber is discussed In Section V. 
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6. BASE PERIODS. 

When· relative prices are used it is necessary to select the quota.
tions of some given period as a base. The actual prices in this base 
period are called 100; all antecedent and subsequent prices are 
divided by the base prices, and the quotients, multiplied by 100, 
make the relatives which are usually summed and divided by the 
number of commodities to get the final index number. 

In some cases the prices of a single day have been used as the basc, 
but as a rule average prices for a year, five years, a decade, or an even 
longer period have been preferred. For this preference there is a 
simple justific.ation when aritbme~ic means are used as averages of 
the relative prices.' If the price of any commodity happens to be 
unusually high or unusually low in the base period, its relative prices 
at other periods will be correspondingly high or low, and very high 
relative prices, especially, may exercise an undue influence upon arith
metic means. If an appreciable proportion of the commodities in the 
list be very high or very low, the final index number may be distorted. 
Though numerically' correct, the results have less significance than if 
they showed changes in terms of prices that men consider" normal.'" 
Of course exceptionally high or exceptionally low quotations are less 
li!<ely to last for a year than for a day, and less likely to last for a 
decade than for a year. 

The period chosen as base should be that period with which accu
rate comparisons are most significant for the purpose in hand. Prob
ably most users of general-purpose index numbers prefer to make 
their comparisons with recent dates. Hence the case for "chain" 
indexes is very strong-that is, for indexes like the medians of Table 2, 
which show the average rise or fall of prices on the basis of prices in 
the preceding year.' Hence, also, any index number with a fixed 
base becomes in one respect less significant the longer it is main
tained. For example, when the Bureau of Labor Statistics' series 
was established in 1902, the public was interested to know how much 
prices in that year had changed in terms of aver&ge prices in the 
decade 189CJ-99. In 1915, however, we care less about a measure
ment of chan"ge in terms of what prices were 16to25 years ago than we 
care about how much prices have changed with reference to 1914. 
Similarly, Sauerbeck's index number suffers in significance now be
cause it forces one to make all comparisons in terms of prices in a 

l If geometric meaDlI are used tberatlos between the Index Dumbers fordJJJerent dates are nbt Influenced 
atall by theselectlan oltba base, and IhnedlaDsareused they arellke1y to bea1lected butsllghtly, provided 
the number of comm.oditl. Included be large. See tho discussIOn ollorms of averages, subsec. 8. 

I The selection of a proper bes& period, however J dOllS Dot guarantee immunIty from the exerci!Je of undue 
mftuenoe by certain article&. Yore important than the baselstbechoiceof properweigblS. Seesubseo. 7 . 

• Thia farm olinda number was Invented by ProLAlJred)(anbalL SeeCoDtemporary Bevlew, ~ 
1887 
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period that ended before most of the people now living were old 
enough to know the meaning of prices. 

A further advantage of chain index numbers is that they make the 
dropping of obsolescent and the adding of new commodities espe
ciallyeasy. It is difficult to keep the list of commodities included in a 
fixed-base system really representative of the markets over a long 
period of time. Barring perhaps thirty or so staple raw materials that 
hold their importance for centuries at a time, most commodities have 
their day of favor and then yield to new products. Consequently -
the compilers can hardly let two decades pass without revising 
their lists, in certain details, or seeing them lose in significance. 
But since a chain index does not profess to give accurate compari
sons except between successive years the compiler feels himself free 
to improve his list whenever he can. It is very much easier to in
clude many commodities on this plan. And if the index number be 
weighted, the chain index has a similar advantage in facilitating the 
frequent revision of the weights.' 

Once more, year-to-year variations of prices can be measured with 
a closer approach to accuracy than variations covering a longer 
period of time. For, as was shown in Section ill of this bulletin, the 
former variations are highly concentrated about their central tend
ency while the variations from what prices used to be years ago are 
widely dispersed. The longer a fixed-base system is maintained, 
indeed, the more scattered become the relative prices as a rule. 
Hence the variations are less and less aptly represented by any 
average that can be devised, and the margin of error to which the 
results are subject grows wider. In other words, with a given body 
of quotations to build upon, chain relatives are more trustworthy 
than their rivals; and, as has just been said, it is feasible to provide 
a larger body of quotations for chain relatives than for a fixed-base 
series. 

FinaUy, another aspect of the wide dispersion that becomes char
acteristic of fixed-base relatives with the lapse of years merits sepa.
rate mention. The commodities that have a consistent long-period 
trend gradually climb far above or faU far below the aVErage relative 
prices.' Then the high relative prices of the first group come to 
exercise much more influence upon the position of the average itself 
than do the low relative prices of the second group.! A 10 per cent 
change in the price of an article whose price has already doubled will 
count four times as much as a 10 per cent change in the price of an 
article whose price has dropped by half. For most purposes, this 

1 ComplU'8 Irvlng Flshor, The Purobasing Power of Money,nwfsed &dltton. p. 201. On welgbtfng. _ 
aubgec. 7 ofthl'l bulleUn. 

I Compare p. 23, 

I Medians and pometrJc mlllUlS are not distorted hy such cases, as an!! tile much commoner arftbmetle 
mea'I.s. See sub9lc. 8. 



88 'BULLETIN OF THE BUREAU OF LABOR STATISTICS. 

development is to be regarded as a defect of the fixed-base series. 
For commodities seldom gain in importance because of a great rise in 
price; on the contrary, the commodities that become cheaper are 
likely to be consumed and produced on an increasing scale.' Against 
this danger of magnifying the influence of articles that are becoming 
costly and minimizing the influence of articles that are becoming 
cheap, no care in the selection of a base avails for long if the base be 
fixed.' 

Chain relatives have their drawbacks also. Makers of index num
bers find them more labori!luB to compute than fixed-base series, 
since most of the actual prices used as divisors change every year. 
And users of index numbers find a chain series difficult to interpret 
when they seek to Jmow how much prices have risen or fallen over 
considerable periods of time. Of course, chain relatives for succes
sive years can be multiplied together to form a continuous series, but 
it is not easy to give the later members of the series a concrete mean
ing. To know, for example, that in 1891 prices feIl, on the average, 
0.2 per cent below their level in 1890; that in 1892 they fell 4.4 p~r 
cent below their new level in 1891, and so on through ups and downs 
on an ever-changing base for every yew: to 1915, enables one to make 
a series beginning, say, with 100 in 1890 lind running on with 99.8 in 
1891, 95.4 in 1892, etc., to some result for 1915.' But such a series 
does not enable one to say in terms of what a comparison is made 
between prices in 1915 and in 1890. Any fixed-base series covering 
these years, on the contrary, would show the level of prices both in 
1890 and in 1915 in terms of a common denominator-namely, the 
level at which prices stood in the base period, whatever that was. 
Hence it is an excellent plan to make from the original quotations 
two series of index numberB-<lne a chain index and the other II 

fixed-base series. 
Even this combination, however, is far from meeting all the needs 

of users of index numbers. For certain users may require for special 
purposes accurate measurements of price fluctuations in terms of the 
price level in any given month or year, or any given stretch of time 
in the whok. period covered by the investigation. If such users are 
few as compared with all the people who note or quote the popular 
index numbers, they are precisely the few most interested in price 
fluctuations and most likely to increase knowledge by their use of the 
figures. But of course compilers can not foresee what base periods 
would serve best all these special purposes, and they cAn not be 

I Compare, A. W. FlUX, "Modes of oonstructfng Indo: numbers," Quarterly Journal ot EooDOmlct. 
Auguat, 1110'1. Vol. 21, p. 616. See pp. 88 and 88 of thJ.'5 bulletin. 

• In other words, the obJootion atated on p. 36 to accepting as the base a porlod wben prlt'M were not 
Ifnonnal" extends In a measure toacoepting any l0D8-past period 811 a base tor measuring cummt fluet ... 
tlons otprlces . 

• For an eXBDlple of this method I&e pp. G to 44. 
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expected to work out index numbers on all the bases made possible 
by their original data. It is therefore highly desirable to have index 
numbers that can be shifted from one base to another both .readily 
and accurately. 

It is this desideratum, in large part, that has led to the recent 
reaction against index numbers made by striking arithmetic means 
of relative prices and in favor of index numbers made by adding 
actual prices. For the latter form of index, being a sum of dollars 
and cents, can be thrown into the form of a series of relative prices 
upon any base that is desired, with slight labor and without inae
curacy; whereas arithmetic means of relative prices can not con
sistently be shifted to a new base without recomputing the relative 
prices, commodity by commodity, and striking new averages from 
these new relatives.' Such recomputations &.r'l so laborious that a 
short method of shifting the base of this kind of index numbers is 
often practised even by persons quite aware of the ambiguity of the 
new results .. This method consists in dividing the figures for other 
dates by the figures for the date desired as base and multiplying the 
quotients by 100. Of course this process results in a relative price of 
100 for the new base period, and the other figures look as if they showed 
average relative prices as percentages of prices at this period. But 
there is no mathematical justification for assuming that results reached 
in this way must agree with results reached by recomputing relative 
prices for each commodity on the new base. For such recomputation 
usually alters considerably the relative influence exercised upon the 
arithmetic means by the price fluctuations of certain commodities. 
Those articles which are cheaper in the new than in the old base period 
get higher relative prices and therefore increased influence. Vice 
versa, articles that are dearer in the new base period get lower rela
tive prices and therefore diminished influence. Of course the short 
method of shifting the base, which retains the old relative prices, 
does not permit any such alteration in the influence exercised by the 
fluctuations of different commodities. Hence the two methods of 
shifting the base seldom yield precisely the same results. To present 
a series of arithmetic means shifted by the short meth,pd as showing 
what the index numbers would have been if they had been computed 
upon the new base is therefore misleading. 

1 On the forma of Indu numbers thatoan beshlfted from one bUl!l to anotherwithoutaltarlngthentios 
betwoenthes1lClI:IiaiwDl8Dlbenofthe!l8l'lBs,aeelrviDgl"Jsber,Purcbaa1DgPoweroflloDey,tableoppoaUe 
p .. U8,teat.,1. 
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It is easy to arrange examples in which wide discrepancies appear 
between the results of the two methods of shifting the base.' But 
the difficult and the important thing is to find out how serious the 
discrepancies are in actual practice. For to use index numbers 
effectively, it is often necessary to shift the base, and sometimes the 
short method must be followed, either because recomputation in full 
requires a prohibitive amount of labor, or because the original data 
necessary for recomputation have not been published. The next 
table gives three _pertinent examples. - In the first case when Sauer
beck's index is shifted from 1867-1877=100 to 1890-1899=100 the 
discrepancies are fairly regular and rather small both absolutely and 
relatively. In the last case, when the same series is shifted to 1860 = 
100, the discrepancies are highly irregular from year to year, and are 
rather large both abSolutely and relatively_veral times exceeding 
5 per cent of . the recomputed figures. In the remaining case the 
discrepancies are small absolutely, though often large relatively to 
the recomputed figures, and also highly variable from year to year.' 
The conclusion which these experiments suggest is that the two 

I Forexamplo,suppoBB that an index number inoludes only wheat and corn, and that thoirpricesareas 
1oIIows: 

I 1

1913 RO" I 
Wheat,perbnsbel... SLOG to.5O 
Com.perbushel..... ..0 .40 

If 1913 be madet.he buB, the relative pricel and Jndex numbers wnI be: 

1913 1914 

I-

~~r:~!";r~ 100 &0 
100 100 

Bnm.o ............ 200 1&0 
lDdexnumben .....•. 100 76 

llnowthobasebesh1ttedfrom1913to1914bytheshonmethod,thetndexnumberIorID13wmbe(100+7&) 
100-1331. But ilthe1lgures bereoomputed on the baalsotprloeaJo. 1914, the result Is an indexnumberol 
150 In 1913: 

1913 1914 

Wheat,retntlwprices 200 100 
Com,reJattvepr!cu8.. 100 100 

Buma •••••••..... -aoo~ 
Index numben....... ISO 100 

th~~=r::=':::f!!~l~~!~re:l~:"::!r:e&h~~:=:,:~: 
tion in run It Is commonly tmpo!lJibla or undesirable toutillr.e all the original data.. Soma commodity,tor 
eumple, may not be quoted tor the dates UI8d as the DeW ba.ge. and thert:ltore baaeithor to be dropped ... 
fntrod\Ul8d at.18terdate by meana otllODl8 doubttul8SSWDption u to what Its prloa would have been bad 
it been quoted for the full porlod. OICOlllE this ob8ervatlon makes the objection to ualog the short method 
stnmgerrather tbnn weaker. It moans that this method of tan leads thestat19tlcJan .lntousesoltbeorJctnal 
data wh1chhe wouldheve avoided bad beundertalron tberooomputatloD. olthe Index number. 



THE MAKING AND USING OF INDEX NUMBERS. 41 

methods almost always give different results; that the discrepancies 
are by no means constant from year to year in a given case, and that 
their magnitude both absolutely and relatively differs much from one 
case to another. Hence it is well to avoid the short method of 
shifting bases whenever possible; and when that method must be 
used, its results should not be treated as showing what the index 
number would have been had it been made originally on the new base. 

T.lDL& 1 . .....:EXAlIPLES OF DISCREPANCIES BETWEEN THE RESULTS OF TWO HETHODS 
OF SHIFTING THE BASES ON WHICH INDEX NUHBERS ."-RE COIlPUTED~ 

(Addamedc m .... ) 

Sauerbeek's Index number, Bureau of Lebar Statistics' Sauer~s Index number, 
1890-1913. index number. . 1800-lSlIl. 

Sbfltod R ... m 

~ 
Shfltod R .. 

O~~ puted Chaln Chaln O.:!f y ..... D. to DD b .... 

~~ 
Ind", Ind", y ..... to com· 

f'?~ .890- DI>- '800 p~~ form '.899- 1890- mad. made 
"'"»6D' 

form. -100, 186;- lOO,by .- an. by by ..... 1867~ . by bMW an· 
1877_ lllO,by ..... sh ... 'ong 1877- oleo. 
100. sbort long methud. methOd 100. short 1800-

method. methud. 100. matbod • 100. 

-- - f-- -- - ---- ---
lSPO •• 7'!' 109 .09 ..... ''''' ·'::i.T "::'0:2' ····0:9· '800. .. 100.0 100.0 

"eL8 1891 •• 72 109 .09 ... _, 111.1 1861. OS ".0 ".S 
1892 •• 

Ie~ 103 103 ..... 106.1 -->.0 - ... .S 1862. .0. 102.0 . .... 8.. 
Itl93 •• .03 • 03 ..... ."'S - .. • 2 . . '863. 103 10..0 109.3 ... 
1894 •• 63 .. 95 ..... "'1 -9.0 - 8.7 .. '864. .05 106.1 112.3 6.2 
1S9S •• 62 .. .. ..... 98.S -2.' - 1.5 ... I"'. 10' .02.0 10.').8 ... 
1896 •• SI .., ... 

"T 
.... -3. • - ... .. '866. .02 • 03.0 .06. • ... 

]897 •• 62 .. .. ".7 - .. + .2 .. '867. .00 101.0 103.9 ... 
1898 •• .. .7 97 "or .... +"'.1 + 4.8 .7 1863. .. 100.0 198.' '.1 
1899 •• .. '03 104 101.7 +8.. +10.4 . .. ..... .. ".0 101.9 2 .• 
1000 •• 7. 114 liS • 110.5 +0.7 + 9 •• .7 1870. .. 07.0 100.3 '.3 
1901 •• 79 106 107 • 198.. -L' -1.1 .7 1871. .00 101.0 .02.6 ... 
1902 •• .. 105 100 • 112.. +1.1 + 4.6 .. 1872. .00 110.1 112.5 ... 
1003 •• .. 105 '00 • 113.0 + •• +L2 .. 1873. III 112.1 116.6 ... 
1904 •• 70 .00 1" 2 113.0 - .. .. .. 1874. .02 .08.0 Uti. 0 '.0 
1005 •• 72 .09 III 2 115.9 +"S +2.. .. ISi5. .. 07.0 100.3 3.3 
1900 •• 77 117 1lO • '22.. +5.7 +5.8 .. lSi6. .. "'0 97.' I .• 
1907 •• 3D 121 '23 • .... 5 +5.7 + 6.0 .3 lSi7. .. ".0 97.' 2.' 
1{l(l8 •• 73 III 11. • 122.8 -5., - ... .. ISiS. '" 87.' 01.2 ... 
1900 •• 74 "' "' • •• 6.5 +3.0 +3.2 .. '8711. 33 83., ".7 ... 
1010 •• 7S 11. .20 2 131.G +LO + 4.1 .. 1330. as .... 91.8 2.. 
1911.. 80 121 '23 2 129.2 -1.8 - 1.9 .. 188!. 85 85 .• .... ... 
1912 •• 85 '211 .30 • ..... +3.' +3., ........ 1882. .. .... ...0 ... 
)913 •• 85 ... 130 • 135.. +1.2 +L2 ........ 1883. 82 32., ".0 8.. ...... ...... ........ ........ .. -.. ....... ......... ........ ........ ISS<. 7S 76.. 7 ... ... ...... ...... ........ ........ .... - ........ ........ -....... ........ '885. 72 72.7 75.. 2.7 ...... ...... . ....... . ....... ..... ..... __ . ........ ........ ........ I"". .. ".7 , .... 2.7 ...... ...... . ....... . ....... ..... ........ ........ ........ . ....... ",.,. .. 68.7 79.7 2.0 ...... ..... ......... ........ ..... ........ ........ ........ . ....... .""' . 79 79.7 73 •• ... ...... ..... ........ ......... ..... ........ ........ ........ . ....... '389. 7'l 'i2.1 76.7 ~O ...... ..... ........ ......... ..... ....... ......... ........ . ....... ", ... 72 72.7 76.0 ... ...... ..... ........ ......... ..... ........ ........ ........ • u ••• •• 1891. 72 .72.7 76.' 2.7 

The second of the preceding examples of discrepancies arising from 
the two ways of shifting bases merits especial attention because it 
ref"rs to the new and intportant chain index number published by the 
Bureau 'of Labor Statistics in Bulletin No. 149. All of the "per
centages of increase or decrease compared with each preceding year or 
month" on pages 9 to 16 of Bulletin No. 149 were made by dividing 
the 189G-1899 index number for each date by the corresponding 
index number for the preceding date. Consequently these results 
m not precisely what the captions, under which they appear, suggest. 
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The fact that the disorepancies between the two sets of results are 
small, never exceeding 1.5 points in the scale of percentage changes, 
affords striking confirmation of a conclusion drawn in Section III 
from the distribution of price variations. Because variations from 
prices in the preceding year are highly concentrated about a central 
tendency, while variations from the prices 0f a remoter period are 
widely scattered, it W8B argued that the me8Burement of price changes 
is e8BY in proportion 8B the time during which these changes have 
been accumulating is short. So, now, we find that dissimilar methods 
of manipulating the same data yield nearly the same results when they 
are applied to the easy problem of making a chain index number. 

The use of the short method in making the new chain indexes W8B 
the natural result of a practice begun by the bureau in 1908-a 
practice that illustrates, from another angle, the problem of shifting 
b8Be8. In that year 11 new commodities were introduced into the 
bureau's index number.' Since quotations _re not secured for 
these commodities prior to 1907, relative prices could not be com
puted for them on the 1890-1899 b8Be. How, then, could these 
new articles be inoluded in the index numbers of the groups affected ¥ 
The bureau solved this problem by (1) computing relative prices 
for both the new and the old commodities in 1908 on the b8Bis, -"rices 
iii. 1907= 100, (2) averaging these relatives, and (3) shifting these 
new index numbers for 1908 from the 1907 b8Be to the 1890-1899 
b8Be. This shift W8B effected by multiplying the group index num
bers for 1908, on the 1907 b8Be, by the group index numbers for 1907, 
on the 1890-1899 b8Be . 
. The process may be illustrated from the group of farm products. 

The index number for this group in 1907, on the base, prices in 1890-
1899= 100, W8B 137.1, while in 1908, on the base, prices in 1907= 100, 
the index number W8B 97.1. The bureau assumed that since prices of 
farm products- in 1908 were, on the average, 97.1 per cent of their 
prices in 1907, and since their prices in 1907 had been 137.1 per cent 
of their prices in 1890-1899, therefore prices in 1908 were 97.1 per 
cent of 137.1 per cent of prices in 1890-1899; that is, 133.1 per cent 
of prices in J.890-1899. By repeating this process in later years, the 
bureau forged its successive chain indexes from 1908 to 1913 into a 
continuous series. 

The merits and defects of series made m: this fashion have already 
been canvassed.' The one fact important for present purposes is 
that the results of this method, however excellent in other· ways, do 
not agree with results worked out on a fixed-b8Be system. Hence the 

1 Among farm products, horses, mul., poultry, and leat tob8eoo: among food products, canned coro, 
canned peas, canned tomato., Ire!ib. bealln ChIcago, ~ poultry, and eabbapj amoDg lumber tDd 
buDding materials, yellow-pine Ooorlog. 

'Seepp.8&-38. 
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bureau's present index numbers of f8.l1ll products, foods, and lum
ber and building materials-the three groups into which new com
modities were introduced-are not accurately comparable in 1908-
1913 either with its figures for these same groups in 1890 to 1907, or 
with its 1908-1913 figures for the six remaining groups. Even the 
generoJ index number of aU commodities is affected appreciably by 
the admission of the inconsistent elements into the grand totals from 
which averages were struck. 

The question remains: How much difference did the change in 
method make i To answer one must find a better way of introducing 
the 11 new commodities into the old list. To effect this introduction, 
some assumption is necessary concerning the relation of their prices 
in 1907, the first year for which quotations were obtained, to their 
unknown prices in the base period. Perhaps"the bureau's implicit 
assumption that the 1907 index number of the old commodities on 
the 189(}-1899 base should be taken as the starting point for comput
ing relative prices for the new commodities is as defensible as any 
other guess that can be made. If this guess be accepted, the relative 
prices for the four new f8.l1ll products should be computed on the base, 
actual prices in 1907 =137.1; for the six new foods on the base, actuoJ 
prices in 1907 = 117.8, and for the one new kind oflumber on the base, 
actual prices in 1907 = 146.9. Then the relatives for the new com
modities can be added to and averaged with the relatives for the old 
without more ado. If this method be applied to f8.l1ll products the 
result is an index number for 1908 of 133.4,' whereas the bureau's 
method gives 133.1. In the case of foods we get 121.5 instead of the 
bureau's 120.6, &ad in the case of lumber and building materials 131.8 
instead of 133.1. 

Now the discrepancies between these two sets of results for 1908 
seem small. But the bureau soon made them large, by building its 
index for 1909 on the discrepancy for 1908, again building in 1910 on 
the discrepancy accumulated in 1908 and 1909, and so on. By 1913 

1 The detaDs or this new eomputaUon are as follows: 

New farm products. '007 I ... 

Relative 
pricesJn 
lUOSon 

base, actual 

1&#~13~1. 
~------------I------
Ho.--. •.••••.••••••••••••••••••••••.••.••.•••.••••.•••••••••.•••.•. 1211.17 1196.18 127.'" 
It{ul ••••• ~......................................................... 203..80 180.13 127.2 

i:r::bUiIO:::::::::::::::::::::::::::::::::::::::::::::::::::::::: ti~ u:= t:~ 
Bum ofnMtlves for tbe'" new commodltIM •••••••.••.•••••....••.••..••..•••.....•..••••.•.• -----s:w:7 
SumofnJaUv.lorthe16oldoommod.lUes.................................................. 2,117.' 

!==:::rt!.~(O~fa~=~:::::::::::::::::::::::::::::::::::::::::::::::: ~ 
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the results of the two methods for fa.rm product.. are far apart; the 
two figUres for food products and for lumber and building materials 
are seriously at vari1lJlce, and even the general index numbers for all 
commodities show a difference of 4.2 points. Table 7 presents ·the 
two sets of results side by side.' 

TA..BI.JC 7.-EFFECT OF SHIFTING THE BASE OF INDEX NUHBERS BY amPLE MULTI~ 
PLICATION. 

(Buroou of Labor Statistics' Jndex nombers for farm. prodoets, food!l, lumber And bulldfng materiAls, and 
all oommodit1es after the Jnclwlioii 0111 new commod1t1ea in 11108.] 

Farm products. 

Base'for 
Index old com-

modlUes, Dumbers 

~asrn 
1890-1&19 

-100. 
y ..... Baseror preceding new com-year-lOO, moditfes. multi-

plied by prices in "m-ind", ind", numbers nomberof hMedon oldoom-1800-UI99 modltles _100, 
In that ...,. 

11108 •••••••••• 1 ... , 1 .... 
1909 •••••••••• 153.1 150.' 
UHO •••••••••• . .... 150.' 
1911 .•.•.•.•.. 162.0 .56.3 
1912 .•.•.•.••• 171.3 162.6 
1913 .......... 165.' 153.8 

(Artthmetlc meua.) 

Food_ .... Lumber and boJIdlng 
malerlals. 

Base tor Ba.selor 
Index old com· oldooln-

modities, Index modities, Dumbers numbers 
on base, "....1899 on base, 1890-1899 

_100. -100. p"",,,in p ...... in 
preceding -~ year-tOO, 

multi- ' multi-
pHed by pUed by 1""_ index Index Indox InO", numbers numberof numbers Dumberol ha!led on oJdcoIQ.o based on oldoom-1800-1lll9 modl .... 1800-1899 modjties -1110. In that _100. 

in that ...,. ...,. 
------------, .... 121.5 133.1 131.8 ,.4.7 ..... 138. • 136.4 

128.1 120.0 1.3.2 151.2 
131.3 "6.4 151.4 152.1 
139.5 ..... 148.2 148.2 
131.1 131.9 151.8 147.1 

AD commod1tJes. 

Base tor 
Index old com-

numbers i=l::S = -100. 
preceding Base for 
year-lOO, new com-

multi- modJties, 
plied by prlresm 

Ind", 1""_ 
numbers index 
hasedon numhersof 
1~1899 th," 

-100. groupsJn 
thai..., • 

122.' 122.0 ..... 125.5 
131.6 130.5 
129.' 1211., 
133.. 130.5 
135.' 131.0 

6. THE NUMBERS AND KINDS OF COMMODITIES INCLUDED. 

Since the earlier makers of index numbers had to use such price 
quotations as they could find, the problems how many and what 
kinds of commodities to include were" practically solved for them. 
As Prof. Edgeworth remarks, "Beggars can not be choosers." 

I The revIsed ftgores shouJd beaubstltuted for the bureau's ftgures tor 1908-1913, or the 11 new oommoclJ.. 
t1esshould be dropped altogether. The latter course has been followed In other 1ables In this pap8l', built 
mak8lUtUedUJereo.,wbJchll8torresultsisused.astbefoUowingftguressbow: 

RecompuIGIIOR 0/ 1M Bur," of Lobor Stalillid Iftda: -number lor al! eommod'Uiu 1ft III ".,. 1908 to lSI&. 

1908 ~009 ~~ ~ 1013 

122.0 125.5 130.6 J2l\.fI 13Q.& 1:\1.0 
121.7 l2I.& 130.0 126..4 130.3 l3O.4 

Arter revising the method. of treating the U new eom,A 
modltles ........................................... . 

AlterdroppJng theU new commodJUlllaitogetber ••••.• 



THE MAKING AND U~ING OF INDEX NUMBERS. 45 

Paucity of data still hampers contemporary efforts to melLSure 
variations of prices in the past; but the compilers of index numbers 
for current years have a wider range of choice. The scope of their 
data is limited not by the impossibility but by the expense of col
lecting' quotations. And in the case of governmental bureaus Of 
financial journals the limits set by expense are neither narrow nof 
rigid. Such organizations can choose many commodities if they will 
or oontent themselves with few. 

One principle of choice is generally recognized. Those commodities 
are preferable that are substantially'llIliform from market to market 
and from year to year. Often the form of quotation makes all the 
difference between a substantially uniform and a highly variable com
modity. For example, prices of cattle and hog.;; are more significant 
than prices of horses and mules, because the prices of cattle and hogs 
are quoted per pound, while the prices of horses and mules are quoted 
per head. 

It is often argued that the application of this common-<!ense prin
ciple rules out almost all manufactured goods, because such articles 
are continually being altered in quality to suit the technical exigencies 
of new industrial processes or the varying tastes of consumers. But 
minor changes in quality, provided their occurrenoe is known, do not 
necessarily unfit a commodity for inclusion, When the brand for
merly sold is replaced by a variant it is usually possible to get over
lapping quotations for the old and new qualities during the time of 
transition, Then the new series may be spliced upon the old by 
means of the r .. tio borne by the price of the new gr .. de to the price of 
the old gr .. de in the yeo.rs when the substitution is made. Statis
ticians willing to take the extra prec .. utions and irouble involved by 
such oper .. tions can legitimately include not only a l .. rge number of 
staple raw materials and their simplest products, but also an even 
larger number of manufactured goods. 

Some of the modern index numbers, accordingly, h .. ve long lists of 
commodities. Dun's index number seems to be built up from 310 
series of quotations, the official Canadian index number includes 272, 
articles, the Bureau of Labor St .. tistics' index number Jor 1913 h .. d 
252, and the new weighted index number for 1914 contains 297 quota
tions of 201 distinct articles. On the other hand, many of the best
known index numbers use less than 50 series of quotations. Forty-five 
is a f .. vorite number, largely because of the high reput .. tion early 
established by Sauerbeck's English series. The British Board of 
Trade's series, the new official French series, the New Zealand series, 
Von Jaukovich'sAustrian series, and Atkinson's series for British India 



!i6 BULLETIN OF THE BUBEAU OF LABOR STATISTICS. 

all have just 45 commodities, while the new series of the London 
Economist and the relative prices published by the Imperial Statis
tical Office of Germany include 44 articles. Even shorter lists are 
often used. For example, Schmitz's German series has only 29 com
modities, the New York Annalist series 25, and Gibson's series 22. 
Private investigators working with limited resources sometimes con
fine themselves to a bare dozen commodities, or even less.' 

These differences of practice raise important questions of theory. 
Does it make any substantial difference in the results whether 25 
or 50 or 250 commodities be included-provided always that the 
lists be well chosen in the three cases' If differences do appear in 
the results, are they merely haphazard, or are they significaut differ
ences' If there are. significant differences, which set of results is 
more valuable, that made from the long or from the short lists' 
And what does the proviso that the lists be well-ehosen mean' In 
short, do the index numbers including hundreds of commodities pos
sess any real advantages over those including 50 or 25 to cop1pensate 
for the greater trouble and expense of compiling them' 

The best way to answer these questions is to experi,ment with large 
and small index numbers, made on a strictly uniform plan for the 
s'¥lle country and the same years. Table 8 presents six such index 
numbers which differ only in respect to the number and kind of 
commodities included. The first column includes all the commod
ities quoted by the Bureau of Labor Statistics, except the 11 whose 
prices do not run back of 1908." Many of the commodities in this 
list are merely different varieties of the same article; for example, 
there are two kinds of corn meal, four kinds of leather, six kinds of 
women's dress goods, eleven kinds of steel tools, etc. The second 
column gives an index number in which all such groups are repre
sented by single averages, so that the ,)lumber of series which enter 

1 Theile statements refer to the number of series or relative prices avereged 10 get the ftnal results 811 now 
IftI'I!Dted. otten two or more dJffereDt varletfeII of an impol1aDt article are ooonted u separate c0m

modities, and, on the other hand, the relative prices of tUghtly dHferent artkllea are sometimes avaraged 
to make one of the Bm'IM whJch BD.ten into the final avarsges. In view of the dfversity of praetJce In this 
respect, a perfectly COP&Istent COUDting of the number of cHstJnc1; "commodit1es" lDcluded in the puenI 
IeI'Iea: fa ImpolSlble. Moreover, the ftgures are often published with such imperfect uplaDatioDs 88 to 
make the oounLing of the commodJtJee 1nc1uded doubtful or impossible on any fnt.erpretatJon 01 that tmD. 

I To IBcWtate oomparJson. decimals have been dropped and. the Jndex for 8BCh year rounded o/f to 1.he 
nearest whole nomber. FurUler. the resulta tor lGOS-1913 are cbanged fer the retL'IQIIS upJalDed on pp. 
G-4&. RecantJng the cbaDgeB in the number of commodities Included, !tel BWletIn No. 149, p. 11. 
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directly into the final results is cut down to 145.' The third column, 
which includes 50 commodities, is made up from the list adopted for 
the Gibson index number in its original form.' The fourth series is 

I This exper:Imentalllst or 146 commodJti. is Id,ven below. Wben the relative prlces or closely related 
arUeles 81'8 averaged to make a single SIlrles, the Dumber DC these artloles quoted. by the bure&u and m. 
eluded in the group Is ind1cated. Most of tho bureau's series which do DOt cover the whole period, 1~ 
1913, are dropped. altogether. As tho bAsIs of a genemJ..purpose indu: numba-, thls revised llst fs worse 
than the btlNllW's list in OIWtain I'8!q)eCtS and better In others. See Section V. 

I"AlUl 1'BOD'O'C1'8. 

1. Barley. 
2. cattle,2. 
3. Corn. 
f. Cot.kln. 
5. Flaxseed. 

;: DrIM. 
8. Bogs,2. 

1~: g:l:.' 
11. Rye. 

~:~~l2. 
PUBL .uro LIGlI'lIB'G. 

1. candles. • 
2. Coni, anthmi::ite, 4. 
,. Coal, bituminous, a. 
f. Coke. 
S. Katches. 
6. Petroleum, crude. 
7. Petroleum, refl.ned, 2-

I'OOD,BTC. 

1. Apples, evaporated. 
2. Beans. 
3. Brood, crackers, 2. 
f. Bread, loal. 8. 
li. Butter,3. 
6. Cheese.. . 
1. Coaee. 
8. Currants. 

1~: ~f,'I;'; •. 
11. Flour, buckwheat. 
12. Flour,rye. 
13. Flour. wheo.t. 
l4.LQI'd. 
IS. lIM1, corn, 2. 
UI. Meat, beef, 3. 
~~:1488t,~~ 
lD. 
20. 
21. 
22. 
23. runes. 
24. RaWns. 
2.5.RJoe. 
26. Solt. 
27. Soda. 

~:~~b~' 
:'l:~~w~· 
32. Tea. 
IS. V1nepr. 

I. .. 
8. .. 
S. Calico. 

*: ~:O:m,e1s,2. 
8. Cotton thread. 
D. 

10. 
11. ... 
13. 
U. Borseblari.kets. 
16. Bose. 

~;: t:::e:tir~. 
~~: ,2. 
20. 
21. ... ... 
24. • 

=: W~=:dr~goods, 6. 
"n. Wool,2. 
28. Worsted yarns, 2. 

MBTAUI ..urn DIl"L1UIENT8. 

1. Bar iron, 2. 
2. Barbwire. 
3. Builders' hardware, 3. 

::~gP::~t. .. 
7. .. 
D. 

10. 
11. ... 
13. 
H. 
15. 
16. 
17. 
18. Zinc. 

DRUGS..uro ClD!lJIIC4UI. 

1. Alcohol, grain,. 

i:ft~~JWood.. 
4. Br1m5ton .. 
S. Glycerine. 
8. MuriaUcadd. 
7. Opium. 
8. QUinine. 
•• Sulphuric acI4. 

1. Brick. 
62. Carbonate 01 lead. 3. Cement. 

4. Doorn. 
li. Hemlock.. 
8. Lime. 
7. LlnseedoU. .. 

(.lg: 
11. 
1.2. 
13. 
H. 
16. 
16. • 
17. Shingles, 2-

~~: ~ar:'oe. 
20. T~entfne. 
21. WiridowgJass,2. 

BOvzm.I'UllNISHINO OOODI. 

1. Earthenware, 3. 
2. Furniture, 4. 
3. Glassware, 3. 
4. Table cutlery, 2. 
li. Woodenware, 2. 

>lI8CELJ.ANBova. 

1. Cottonseed mml. 
2. CottoDseed oll. 
3.lute. 
4. Malt • 
6. Paper,2. 
8. Proofspfrlt. 

~: ~~~'iHr. 
9. Soap. 

10. Starch,laundry • 
11. Tobacco, 2. 

I The lbt Is &8 follows: Wheatj(wheat Oour (two kinds), barley, oats, C!'OrII, oorn meat, potatoes, rye, 
IUf:8I' .-, sugar 00-, ooll8l', tea, steers, fresh beer, L!lBlt beef, sheep, mutton. hogs, bacon, hsms, buttEr, 
cotton, ootton yarns (two idnds). Ju~, wool (two kinds), wonted yarns, raw s11k (two ldnds), pjg iron, 
bar Iron, oemfnt, oopper Ingots, coPI*" sheets, lead, anthtpclto coal, bituminous coal (two kinds), hides, 
leather,oottonseed 011, Unseed. ofl, petroleum (crude and refined), robber, spruce lumber. yellow.pine 
tum., and paper. See 1. P. NOI'ton, II A "vised index: number tor mauurf:og therfse in prfoes," Quar
terlY.Journal of Eocnomlcs, August, uno, vol.lU, pp. 760-758. 



• 48 BULLETIN OF THE BUREA.U OF LABOR STA.TISTICS. 

made from the prices of 20 pairs, each commodity being given in two 
forms, raw and manufactured, e. g., barley and malt, cattle and beef, 
copper ingots and copper wire, etc.' The last two columns contain 
index numbers each made from the prices of 25 important articles 
selected at random, the two lists having no items in common.' 

TAB ... a.-8IX INDEX NUMBERS FOR THE UNITED STATES HADE FROM QUOTATIONS 
FOR DIFFERENT NUMBERS OF COKMODITIES, BY YEARS, 1890 TO 1918. 

(Data from the Bulletin oltha Bureau of Labor 8tatlstles, No.1".] 

(Arithmetic: J:I:leIIU. AftU"qe pdoes ht. 1880-1899-100.) 

y...,. =:.~ 145 com· ro com- 40 ~- ~odJ~~ ~~. 
lUes. modit1e9. modiUes. modJties. first list.' ~ 

------~--_I--_t·--I-------
18110 •••••••••• __ ••••••••••••••••••••• ___ 111 II( II( 113 liS 113 
1891 ••••••••••••••••••••••••••••••••••••••• 112 113 11' 11. m 118 
1892 ••••••• __ •••••••••••••••••••••••••••••• 106 106 105 105 103 112 
1893 ••••••.••••••••.••••••••••.•.•.•••••••• 106 105 .05 101 103 107 
IstK •••••••••••.••••••••••••••••••.•••.•••• .. .. .. .. .. .. 
1895 ••••••••••••••••..•••••••.••••.•••••••• .. .. .. .. .. .. 
1896 •••••••••••••••••••.••••••••••••.•••••• .. .. ., .. .. .. 
1897 ••••••••••••••••••••••••••....•..•••••• 110 .. .. .. 110 .. 
1898 •••••••••••••••••.•••••••.•.•.•••.••••• .. .. .. .. .. .. 
1899 •••••••••••••••••••••••..••.•••.••••••• 102 103 103 108 107 103 
1900 ••••••••••••••••••••••••••••..•.••.•••• 111 111 112 116 11' 109 
1901 •••••••••••••••••••••••••••••••.•.••.•• 109 110 109 11. 111 107 
1902 ••••••••••••••••••.••••••••.••••.•••••• 11. 114 118 122 11' 117 
1903 ••••••••••••••••••••••••••••••.••••.••• 1 .. 11. 115 118 118 117 

l~::::::::::::::::::::::::::::::::::::::: • 13 11 • 118 118 ... 110 
118 11. 118 122 128 l1S 

1906 •••••••••••••••••••.••••••••.•••••••••• 123 122 123 128 130 122 
1907 •••••••••••••••••••••••••••••...•.••••• 130 130 130 138 .32 132 
1908 •••••••••••••••••••••••••••••.•..•••••• 122 121 I,. 129 124 122 
1909 ••••••••••••••••.• ~ ••••••••••.••••••••• ... 12< 13ll 130 .33 128 
1910 •••••••••••••••••••••••••••••••.••••••• 131) 131 135 I" 133 134 
1911 ••••••.•••••••••••••••••••••••••..••••• 128 130 129 135 129 131 
1912 •••••••••••••••••••••••••••••••••.••••• 130 ... 138 .<2 ItO 138 
1913 ....................................... 131) U1 138 1311 1<2 133 

Averages 1890-1899 ........................ .00 100 100 100 100 100 
1900-1909 ........................ 118 118 120 124 122 118 
1910-1913 ........................ '29 132 130 13. 136 '34 

N~~~.~~~:.~:.:~~~. -23 -.. -'1/ -.. -'1/ -28 
1896-1007 .............................. HO H' HS +50 + .. H7 
1907-1908 .............................. :; 8 • 7 • 8 -10 
UIOS ... 1Ull .............................. 8 +13 +13 +13 +18 +1" 

nlffel'OIlO9 botween blghestand lowOBt ml· 
ativeprioel ............................. .. .. 61 .. .. .. 

A vamp change from year to year ......... ..0 ... ... ... "0 ... 
w:a~:~r:=t=~c:nana:~:~~~:.~a:.~~=~~:=e!: 
petroleum (crude and reftned), pig iron and nails. pine boards and pine doors, rye and rye flour,sheep and 
mllttoD, spelter and dno, steel bfileta and steel tools, wheat and wheat Dour. wDOland woolen textiles. 

I Tbe Drst Ust includes cottOD, com, wheat, bid.., catue, hop, coflefl, wheat Dour, aalt.. sugar, tea, p0ta
toes. wool, aUk, antbraclte cool, bituminous coal, crude petroleum, pig Iron, steel bIDets, copper Ingots. 
IMd (pJg), brIck, average ofn1ne kinds otlumber, Jute, and rubber. 

The seoond Ust Includa'J hay, oate. rye, eggs, sheep, lard, beRns, cornlDtlld, butter. rice, milk, pr1IDtII. 
OOUOD yarns, worsted rarn!!, coke, cement (Rosendale 1890-1999, Portland domestk 1900-1913), tallow, 
spelter, bar iron, tin (pig), quJck.sflver, 11m!!', tar, paP«. proofapJrit. 
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TABLE 8.--sIX INDEX NUMBERS FOR THE UNITED STATES )lADE FROM QUOTATIONS 
FOB. DIFFERENT NUMBERS OF COIOlOD!TIES. BY YEARS. 1890 TO 1918-Ccmoluded. 

Number 01 polnfa blllDhlc1a the .fll~ted index number. wer. great.,. (+) or , ... (-) thaA tM 
Bur_u 01 Labor Statgtlc.· .. rift. 

y"". 145 com- 50 com- 40 com- r:sJfJ: :od~. 
moditias. mOllities. modities. first list: se:rd 

1890... .•.. .•.•••.••.•...... ..•.. ...... ..•••..•.. .••• + 1 + 1 ::I:: 0 +. ",0 
UI91 •••••••••••••••••••••••••••••••••••••••••••••••• ~ + 1 + 2 + 2 
1892 ................................................... :1::0 -1 - 1 

",0 +8 
-8 +8 

1893................................................. - 1 - 1 -,; -3 +1 
1894 •••••••••.•••••••••.••• ___ ••••••••••••••••••••••• % 0 - i - 3 -4 ±O 
1895................................................. - 1 :I:: 0 + 1 +1 -1 
1896................................................. - 1 - 3 -:I -2 -5 
1897 ................................................. -1 -1 - 1 ±O -6 
1898................................................. ± 0 +:1 +:1 +3 -3 
1S99................................................. + 1 + 1 + 6 +6 +1 
ItlOO................................................. ± 0 + 1 ,+" 
~:t:::::::::::::::::::::::::::::::::::::::::::::::: t ~ ~ b t ~ 
11103................................................. ± 0 + 1 +" 
UIOt................................................. + 1 + 3 + 6 
190&................................................. :I; 0 +:1 + 6 
1906................................................. - 1 ± 0 + 5 
1907................................................. ± 0 + 2 + 8 
1908 ............... ~................................. - 1 + 8 + 1 

~m::::::::::::::::::::::::::::::::::::::::::::::::: :; ~ t ~. t ~~ 
19n................................................. +" + 3 + 9 

+. -. +. -2 
+3 +. 
+. +3 
+9 -3 
+' -1 
+, -1 
+2 +. 
+' ±O 
+8 +' +3 +, 
+. +. 

1912................................................. + 4 + 8 + 12 +10 +8 

:~~~ .•. :~::::~:~::~:::~::::::::::::::::::: ~1_+:...OO.:.8_·.I-+:...1...:;~If-=-~-:....:.-+" +3 
'11 70 

Algebraicsums...................................... + g +t" +106 
A venage dUJorences computed trom. the--

Arithmetio sums.... ............................ 1. ° 2. 5 5." 

+7' +22 

'.0 U 
Algebraicsums············ ... ······· .. ···········~~+..;,;··oi==,,;+~I.;;,8.,J==;+==-:';';"*";"';;;;;',I=";"'';; 

Mulmum dlffsrenees.. ••••••••••••••••••.. ......... + " + 8 + 12 

+ 8.0 + .9 

+1' +3 
Hinimumd11lereDOeS................................ :I:: ° ::I: 0 :I:: 0 '" 0 ",0 

NumlHlr of point. b., ",Ialeh each Inde.x Ilumkr ron (+) or 1.11 (-) In Mch .ueceul". II .... 

2Uto261 25oom. !Scom· 
commod 145 com- 50 oom· to com· modlties modltfes, 

ft1es. - moditios. moditios. modities. first list: ~d 

1891. •••••••.•••••••••••••••••••••••••••••• 
1892 ••••••••••••••••••••••••••••••.•••••••• 
1893 •••••••••••••.•••••••.•••••••••••••.••• 
1894 ••••••••••••••••••••••••••••••••••••••• 
1895 ...................................... . 
1896 ...................................... . 
1897 •••••••••••••••.••••••••••••••••••••••• 
1898 ..................................... .. 
1899 ...................................... . 
1900 •••••••••••••••••••••..••.••.•••••••••• 
1901 ...................................... . 
11102 ..................................... .. 
1903 ...................................... . 

!m~ ~ ~ ~ ~: ~ ~~: ~ ~ ~~: ~: ~: ~ ~ ~ ~:' ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~:\ 
Im~~H~EEEHHHEEI 

94261"-Bull.173-II>---4 

-1 
-6 
'" 0 -10 -. -. ",0 
+3 
+0 
+9 -. +. 
+1 
-1 
+ a 
+7 
+7 
-8 
+3 
+6 -. +. 
",0 

-1 
-7 
-1 
-D 
-3 -. ",0 
+. 
+10 
+8 
-1 +, 
'" 0 
'" 0 +. 
+6 
+8 
-9 
+3 
+7 
-1 
+. 
-3 

'" 0 -D 
",0 
-11 
",0 -, 
+. 
+8 
+8 
+9 
-3 +, 
-1 
+ 1 +. +. 
+9 -, +, 
+3 
-6 
+9 
",0 

+1 
-0 -. -8 
+. 
-? 
+ 1 
+6 
+13 +, 
+ 1 
+6 -, 
",0 
+. 
+6 
+10 
-0 
+6 
+6 
-6 
+? 
-3 

-3 
-0 

'" 0 -11 
+3 
-? +. 

• tIt +6 
'-. 
+6 +. 
+. 
+ 1 +, 
+. 
-8 
+9 
",0 -. +11 
+. 

+6 
-8 
-6 
-11 
-3 
-8 
-1 
+8 
+13 
+6 -. +10 
"'0 -? 
+5 +, 
+10 
-10 
+6 
+6 
-3 
+? 
-5 
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Now, these six index numbers, 18J'ge and smoll, certainly have a 
strong family likeness. The great movements of American prices 
since 1890 stand out boldly in them all-the heavy foll of prices in 
1890-1896, the distinctly greater rise ih 1896-1907, the sharp decline 
in 1908, the recovery in 1909, and the wavering course in 1910-1913. 

CJu.aT 5.-GENERAL-PURPOBE INDEX NUllBERS, INCLUDING 25, 1rO, AND lM2 COMJ(ODI· 
TIES. (BASED ON TABLE 8.) 

","VI 'C2 ..,W.5W.,_W • ..,"I.3:"· ••• '128' "'. lJ/J'(}tf'fJ5'f16'47 iW " ~.,.t 
/ 

-- 2-f-.a. COlnmOclLttes' 
/ .. 
ii .. e-- --- So C"om. mocllti.&s "I-

---- 25 C01'fUn\od.i. ti.~s l~\ 1 /: 
I. 

~i 1/1\ II ,III ~'. . 
I. 

,.. 

k V 
, :I , I. 

,)1 / 
" II. I 

~11 7!v r--.17 
!,r::~ '!J \ 

" 
\ , 
I~ YJ \!-

ID 

15 

IfI 

IU 

-~\ i 
it' I. 

1\\ 
W II 

'\ ., 
'r! ~ ~ 

... 

~ . 
'III ........ "'''''W.,,'a, W' .. '07 'ell '09')111 

If index numbers could pretend to nothing more than to show roughly 
the trend of price lIuctuations, then it would indeed matter little 
which of these series were used. Either of the sets including ouly 
25 commodities would serve that limited purpose as well as the set 
containing ne8J'ly ten times as many commodities, though doubtless 
the longer lists would comman<l more confidence. . 
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But the very success with which index numbers, even when made 
from scanty and dissimilar data, bring out the broader features of 
price movements encourages one to hope, from this device, for more 
than an indication of the direction and a rough approximation to the 
degree of change. Instead of concluding that an easy compilation, 
based on a few series of quotations "will do," we may hope that 
careful work covering a wide field will enable us to improve upon our 
first results and attain meas~ements that have a narrow margin of 
error. 

When we make these more exacting demands upon our six index 
numbers we attach importance to the fact that their general similarity 
does not preclude numerous differences of detail. For example, two 
series indicate that prices rose in 1891, one indioates that prices did 
not change, and three indicate a fall; three pilt the lowest point in 
1896, one in 1897, and two make the price level the same in these 
years; one series shows a rise in 1901, five show a fall; in 1913 again 
one series indicates a rise of prices, three indicate a fall, and two indi
cate no change; the general level of prices in the final year is made 
to vary between an average rise of 30 per cent and one of 42 per cent 
above the level of 1890--1899; there is also a difference in steadiness, 
the small series fluctuating through a wider range than the large ones, 
etc. 
. To what are these discrepancies due j Are they discreditable to 
the large series, or to the small ones, or to neither set I Can they be 
accounted for except as the results of random differences in sampling I 

If an index number made from the wholesale prices of 25, or 50, 
or 250 commodities can measure approximately the ~anges in all 
wholesale prices, it must be because the known fluctuations in the 
prices of these .selected commodities are fair samples of the unknown 
fluctuations in the prices of the vastJy larger I\umber of other com
modities for which quotations are I\ot collected. Now if (1) the 
price fluctuations of each commodity that is bought and sold were 
strictJy independent of the price fluctuations of every other com
modity, and if (2) each commodity had just the same importance as 
an element in the general system of prices as every other commodity, 
then any series of price quotations collected at random would be a 
fair sample for determining the average changes in the wholesale 
prices of commodities in general. Of course, the larger the I\umber 
of commodities included, the more trustworthy would be the index 
I\umber. In Table 8, for example, the first index number would be 
adjudged the best, and the divergencies between it and its fellows 
would be held to result from tJle scautier material from which the lat
ter are made. 

1'1- fact, however, the situation is by no means so simple, because 
neither of the above-mentioned cOl\ditions holds true. Commodities 
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are far from being all of the same importance as elements in the whole 
system of prices. With the complications arising from this fact the 
section on the problems of weighting will deal. Neither are the price 
fluctuations of different commodities independent of each other. On 
the contrary, the price changes of practically every commodity in the 
markets of the whole country are causally related to the changes in 
the prices of a few or of many, perhaps in the last resort of all;other 
commodities that are bought and sold. Most of these relations are 
so slight that they can not be traced 'by statistical methods. But 
certain bonds are so close and so strong that they establish definite 
groups of related prices which fluctuate in harmony with one another 
and which differ in definable ways from the fluctuations of other such 
groups. The present task is to show the existence of these groups 
and the effects which they exercise upon index numbers, 

First, the price fluctuations of a raw material are usually reflected 
in the prices of its manufactured forms. Hence to quote in some 
cases both the raw material and several of its finished products, and 
to quote in other cases the raw material alone, assigns certain groups 
of related prices a larger influence upon the results than is assigned 
the other groups. When the aim is to secure a set of samples which 
fairly represent price fluctuations as a whole, the existence of these 
groups must be taken into account. Neglect on this score may give 
a lnisIeading twist to the final index numbers. A celebrated case in 
point is that of the Economist index number in 1863-1865. Out of 
the 22 commodities included in the Economist's list as then consti
tuted 4 consisted of cotton and its products. Hence when the 
blockade of ~outhern ports during the Civil War raised the price of 
cotton, the Economist index numbers grossly exaggerated the aver
age rise in the price level, as appears from the following comparison 
between the Economist's results for 1860-1865 and the corresponding 
English figures compiled by Sauerbeck: 1 

Yom. 

1880 •••••••.••••••••••••••••••••.••.••••.••••.••.•••••••••.•..••.•..••••••.•• 
1861 ................................................. _ •••.•••••••..•.•••••.••. 
1862 ••••••••••.•••••••••••••••••••••.•.••••••••••.•.••••.••.•.••••••••..•.••. 
1883 ••••••••••••••••.•••••••••••••••.•••••.•••••••••.••••••••••.•.••••••••.•. 
1864 ••••••••••..•••••••.••••••••••.•••••.••••••••.•••••••.••••..•.•...••...•. 
1866 •••••••••••.••••.•.••••••••••••••••.••••••••••••••••••••••••••••.•••••••• 

ECODomht SI11U'rbeck', 
indexnumher indexnumber 

1~~~. ~~.:. 

'00 ,02 ... ,:16 
'45 
136 

100 
100 
1110 
100 
112 
'06 

I To make &he comparbon as InIr as possible, both ~rles are here given, not In their original form, but 
recomputro on a common basI.!. Bee Wholesale Prices, Wages, and TransportatJon. ftpOrt by Mr. 
Aldrich from the CommitteeonFlnanoe,March 3, 1893, 63d Cotlg., 3d eess.,8eDate Report No.l39f, PaRI. 
pp. _ and 2M. 
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Directly opposing the relations which unite the prices of finished 
goods with the prices of their raw materials is a second set of 
influences which make the price fluctuations of manufactured goods 
considered as a group characteristically different from the price 
fluctuations of their raw materials considered as a separate 'group. 
Table 9 presents several sets of index numbers designed to throw 
these characteristic differences into high relief. The first two columns 
compare the relative prices of the 49 raw materials quoted by the 
Bureau of Labor Statistics and of the 183 to 193 more or less manu
factured commodities in its list.' The second pair of columns con
tains index numbers made from the prices of 20 raw materials and 
of 20 products manufactured from these same materials.' Then 
come three columns giving index numbers made from the prices of 
five great staples at three successive stages of ~anufacture: Wheat, 
flour, and bread; cotton, cotton yarns, and cotton textiles; wool, 
worsted yarns, and woolen textiles; pig iron, steel billets, and steel 
tools; hides, leather, and shoes.· The later sections of the table give 
the data for each of these last-mentioned groups separately. These 
several comparisons establish the concluSion that manufactured 
goods are steadier in price than raw materials. The manufactured 
goods feU less in 1890-1896, rose less in 1896-1907, again fell less in 
1907-1908, and rose less in 1908-1913. Further, the manufactured 
goods had the narrower extreme range of fluctuations, the smaller 
average change from year to year, and the slighter advance in price 
from one decade to the next.' It follows that index numbers made 
from the prices of raw materials, or of raw materials and slightly 
manufactured products, must be expected to show wider oscillations 
than index numbers including a liberal representation of finished 
commodities. 

Third, there are characteristic differences among the price fluctua
tions of the groups consisting of mineral products, forest products, 

I See Bulletfn No. 14D, pp.18 and If. The cWIerenoes between tbe orlgtDal6gures and those given here 
are due (1) to the dropping of decimals, (2) to the ucluslon of 11 commodities which the Bureau or Labor 
Statistics quotes in the yean. 1908-1913 only. (3) to the compotatlon of the arttbmetJo III.I!8Ib In these years 
by the method applle4 In 1800-1007 1D place of the bureau's l"OUlldabout method. See Bulletin No. 148, 
p. 32 and pp. d to '" of this bulletin. • 

I The ar~lcles Included here are those from which the Inda number ot 40 oommodltlea In Table 8 was 
made. For the Ust, see p. 48 and note. 

I For the Usts of textiles and of too1a, see Bulletin of the Bureau of Labor, No. 99, Maroh,1912,pp. _and"""" 
t Like most generaU18t1ons about price changes, these statements are strictly valid only :m tb.o case or 

avenges oovering sevt'ral oommo<lltles. but the exceptions are Dot nnmeroWl, even. in the ease or single 
oommodit1el, as de&alled.ltudy of the wheat, cottoD, wool,lroD, and leather groups will show. 
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TABLE '.-INDEX NUMBERS MADE FROM THE PRICES OF RAW MATERIALS 

[Data (rom the Bulletin of the BureaQ 

(Arltlunedc meaa& AVer&le 

I"''' 
Twenty -. Ffvetripleta. Wbeat group. 

'9 193 
raw man· y"". ..... u""'" R.w JI .... Raw = ..,.~ tured ..... u .... ..... Fin· Wh .. "". prod- !ed- tu"", ..,.~ ... ""'" Whmt flour. S ..... 

ucu. alo. g...,... "" . ",00 -...... 
.. lB. 

I---f-- I- --------
Number 01 commodJtJea fnclo.ded .. ...... ...... ...... . ..... ...... ...... . ..... 2 

1890 •••••••••••••••••.•.•• _ ••••••••• 115 112 113 112 l2D n9 lOS n9 121 101 
1891 •••••••••••••••••••••••••••••••• n. I1l 114 114 117 n. "" 128 128 101 
1892 •••••••••••••••••••.•••••••••••• 108 lOS 104 105 103 109 106 105 104 101 
1893 ................................. 104 106 .. 103 .. 100 105 00 .. 101 
189( ••••.••••••••••••••.•.•••••••••• .98 IY1 91 .. 79 .. 98 7< 7. 101 
1895 ••••••••••••••••..•.•.•••••••••• 92 .. .. 00 .. .. .. III 84 98 
1896 •••••••••••••••••••.•.•••••••••• 84 92 .. 92 1fT 88 .. .. 91 97 
1891 •••.•••••••••••••.• 88 1M) 88 .. .. 00 84 106 no 101 
1898 .••..•••••••••••• .. 93 .. .. 101 .. .. n • 109 101 
1899 ••••.••••••••••.••....•••••••••• 100 101 11< 1", 111 107 .. .. 88 101 
1900 •••••••••••••••.•.•...•••••••••• 11. no n. 111 120 110 105 .. 88 101 
1901 ••.•••.•••.••••.•.•...•••••••••• 111 108 120 113 no 102 102 00 1fT 101 
1002 •••.••••••••••••••••..••••••..•• 122 111 1:/7 11. IZ! no 1", .. 00 101 
1903 •••••••••••••••••••.•.••••••••••• IZ! 112 122 "' 1'" '" 100 105 IY1 101 
19001 ••••.••••••••••••••••.•••••••••• · 120 111 IZ! 110 128 115 no 188 125 100 
1005 ••.••••••.•••••••••••.•••••••••• 121 115 127 U7 132 n5 11< 135 122 110 
1906 ••••••••••.••••••••.•.•••••••••• 127 122 135 lID 138 n, 121 106 IY1 no 
1907 ••••••••.••••••••••••.•••••••••• 133 129 1<. 131' 145 126 125 121 109 110 
1908 ••••...•.•••••••••••.••••••••••• 124 121 135 124 130 n7 120 132 n9 11. 
1909 ................................ 131 IZ! 143 127 H. m 121 160 139 11. 
1910 ................................ 135 129 H' 132 149 125 124 1<. 126 11. 
1911 ................................ 135 124 144 127 135 n5 120 131 n, n. 
J9l2 ................................. 145 127 151 132 1<1 11, 124 140 122 122 
1913 ................. ; .............. 139 128 "9 128 1<3 122 1:/7 127 109 I"" 
Avemges. ~:t~=:::::: :::::::::: 100 100 100 100 100 100 100 100 100 100 

122 11. 130 11, 130 ns 113 119 107 107 
J910-1913 ................ 

N=~)~.!U~~f ~lch prlOOI 
139 127 14. 130 14' lID 124 13' U7 120 

1890--J806 ....................... -81 -20 -28 -20 -38 -81 -13 -84 -30 -< 
1896-J907 ....................... +<9 +37 +"1 +39 +58 +38 +30 +36 +1, +13 
J907-1908 ....................... -9 -. -11 -7 -IS -9 -6 +11 +10 +3 
1908-1913 ....................... +15 +7 +" +< +13 +6 +7 -s -10 +10 

Dttreren08 between highest and 61 .. ... .. 70 ., 33 .. 61 26 
lowest relative prices. 

A wrage clumge (rom year to year •.. U <.0 .. < <.0 ..< ~5 3.1 13." 11.6 1.3 
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AND OF 1UNUFACTURED 000D8. BY YEARS, l8IIO TO 1013. 

of Le.bor Stat.istlcs,No. 1 •• ] 

JdcM lit. 1190-1_-100.) 

Cotton group. Wool groUp. Imagroap. Ia.thIr group. 

eo .. Wool· Raw Co .. ton Raw W ..... .. Pig 
...., .- Leath-

~ "' .. .!:. .. .n. ....... "'. ..... lex- ...... ...... lex- lroD. leis. tools. ..... ..... 
1 • :H • • I. ~ 1 11 1 • 3 

.43 .12 117 '32 122 111 ... • 42 .07 .00 ••• .06 
111 113 .12 126 123 "' 116 118 '06 .m .0. .01 .. '117 111 113 117 112 '06 110 .05 '" f11 .03 
• 07 111 "" • m 110 "" .. .. .03 80 . ~ .0 • .. 03 .. ,. •• .. 83 77 99 .. SO .. 92 .. 70 if .. •• '" OS 110 '111 .00 
.m 03 .. n 73 III 88 88 .. ., .. '0' 

'" •• '" '" 83 '" 78 70 OS .06 .. .. 
77 •• 83 .111 '0' .. 77 n .. 123 '01 94 .. III •• 111 '07 '00 ... ... '0. 132 '00 .. ... 116 .03 118 118 111 '40 116 112 127 "' .. 

11l .. .. f11 .02 .05 .12 '12 110 132 111 .. 
U' .. '00 .0. .12 .06 1M • 42 115 1<, 11 • 06 
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ClwtT G.-INDEX NlJl[BERS OF THE PRICES OF I) RAW JfATERlALB AND OF 2J PRO!). 
UCTS ){A.NUFACTURED FROM THEM. (BABED ON TABLE 9.) 
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Clwrr'l.-INDEX NUHBERS OF THE PRICES OF WOOL, COTTON, BIDES, WHEAT, AND 
PIG IRON IN THEIR RAW, PARTIALLY )(.A.NUFACTURED, AND FINISHED PORIIS. 
(BASED ON TABLE g.) 
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animal products, and farm crops. Table 10 presents index numbers 
for these four groups. Fifty-seven commodities are included, all of 
them raw materials or slightly manufactured products.' Here the 
striking feature is the capricious behavior of the prices of farm crops 
under the influence of good and bad harvests. The sudden upward 
jump in their prices in 1891, despite the depressed condition of busi~ 
ness, their .dvance in the dull year 1904, their fall in the year of 
revival 1905, their failure to advance in the midst of the prosperity of 
1906, their trifling decline during the great depression of 1908, and 
their sharp rise"in the face of reaction in 1911 are all opposed to the 
general trend of other prices. The prices of animal products are 
distinctly less affected by weather than the prices of vegetable crops, 
but even they behave queerly at times, for example in 1893. Fores~ 
product prices are n'otable chiefly for maintaining a much higher 
level of fluctuation in 1902-1913 than any of the other groups, a level 
on which their fluctuations, when computed as percentages of the 
much lower prices of 1890-1899, appear extremely violent. Finally, 
the prices of minerals accord better with alternations of prosperity, 
crisis, and depression than any of the other groups. And the 
anomalies that do appear-the slight rise in three years (1896, 1903, 
and 1913) when the tide of business was receding-would be removed 
if the figures were compiled by months. For the trend of mineral 
prices was downward in these years, but the fall was not so rapid as 
the rise had been in the preceding years, so that the annual aver
ages were left somewhat higher than before." An index number 
composed largely of quotations for annual crops, then, would be 
expected at irregular intervals to contradict capriciously the evidence 
of index numbers in which most of the articles were mineral, forest, or 
even animal products. 

1 The lists or commodities Bl8 as toUowa: 
Farm erop.: .Cotton, flaDeed, barley. com, oats, rye, wheat, bay. hops, bmDI. cotree, rice, pepper, tea, 

cmicms, potatoes, c:ottonaeed meal, and Jul&-18 articlaa. 
An'maZproduct&.' Hides, cattle, hop, sheep, eggs, lard, mfIk, tallow, silk, and wool-tO arUcIes. 
Forue prodUda,' Hemlock, maple, oak, wblte piDe, yellow pine, poplar and spn1C91umber, togetharwltb 

turpentfne, tar, and J'1.1bber-lOarticles . 
.MinnalprodUd&.' Salt, antbracltecoal, bltommous ooal. coke, CII'Ude petroleum, ClOpper iDgotB,lead (pig), 

pJg iron, bar froD,sbIl bJIlets, qulcksDver,aUver ball, tin (pJg),spel&8r,AIDc, br1ck,ClemfIIli,Ume,ud brIm
rrtooe-19artlc1es.. 

IComp&nJ tho monthly flgures compDed by the Bmeau of Labot Statlstles far 113 group of "Metals and 
implements, OJ Bull8tin No. 149, p. 18. These figures are largaly bl1Iwmced by the relatlvely.table prices 
of 11 difronmt kinds or tools. Monthly data ror the 19 mineral prodllOtsof Table 10 would probeblyshow 
8vm more or 8. decllDe betw8llD JllDuaty and Deoember In &bale 18UL 
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CBAB'I'8.-INDEX NUMBERS OF THE PRrCES OF 19)1INERAL PRODUCTS AND OF 18 FARM 
CROPS. (BASED ON TABLE 10.) 
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TABLB to.-INDEX NUMBERS MADE FROM: PRICES OF MINERAL, FOREST, ANIMAL. 
AND FARM PRODUCTS. By YEARS, 1800 TO 1913. 

[Data from the Bulletin oJ the Burean of Labor 8tatJst1cs, No. 149.) 

(ArI&bmeUc meaDIJ. A"erqe prlcerp In 1890-1891_100.) 

Mineral Forest .o\nlmal Farm 
products. products. product&. CI'Ope. 

Number of oommodltJes1ncluded. ...•.•.••.••.•...•.••.••..... 19 10 10 18 

18110............................................................ 119 107 108 119 
1891............................................................ 111 105 108 128 
1892 ••••••••••••••.•••••••••••••••••••••••••••• _ ••• _ •••••••••• _. 106 G9 log )10 
1893...... ..•.......... ..... ......... .....................•..... 98 98 116 105 
1894............................................................ trI 96 04 101 
18'96............................................................ 91 lI6 9fi 9'J 
1896............................................................ 92 94 82 76 
1897............................................................ 88 116 88 83 
1898............................................................ 92 99 r11 9'l 
1899 ••••••••••••••••••••••••••••• ·•••• •••••••.••••••••••••.••• ••• 117 112 105 tie 
1900 ........................... ~................................ 120 121 111 106 
11101............................................................ 113 118 112 114 
1902............................. .... ............................ 119 123 128 120 
1903.... •••••.••. ..•..•.•.•.. ..•.••.•.... ..•••... ..••••.•.. .•••. 124 131 117 116 
IlIOf............................................................ 115 142 118 124 
1905............................................................ 123 149 121 116 
1906..... .••.•.••.•••.••••••••••• .•••.•••.•.•••. .•••••. .•.•.•... 136 . 163 128 116 
1007............................................................ 137 1611 136 125 
1908......... ........................... ............•.... ....... 118 161 126 124 
1909............................................................ 121 164 144 130 
1910................................... ............•..••......•. 120 181 162 134 
lOll............. ... ............. .......................... ..... 120 172 131 151 

~:=~;=;~:.:::::::::::::::::::::::::::::::::::::::::::: :: ~ :: ~ 
1QOO...l909.. ..................•.....•.. ...•.. .•.•.•... 123 143 124 119 
1910-1913. ........................................... 121 178 146 145 

N~~1UL~~~.~~~.P!.~.~.~:!.~.~e.~.(.:!.~:..... -'r1 -13 -24 -43 
189&-1907................................................... +45 +76 +58 +49 
1907-1908.......................... ..••••••.•.••••.......... -19 -18 - e - 1 
1908-1913................................................... +18 +18 +31 +ll 

DlJJerence between hJghest and lowest relative prlces........... &0 8'1 70 82 

A vernge change from year to year .••••.•.•..••.•.•.•..••.•..•.. ;.0 7.' "9 .. 2 

Fourth, there are characteristic differences between the price fluc
tuations of manufactured commodities bought by consumers for 
family use and the price fluctuations of manufactured commodities 
bought by business men for industrial or commercial use. Such at 
least is the story told by Table 11. The data. employed here are 
quota.tions for 28 articles from the Bureau of Labor Statistics' 
list that rank distinctly as consumers' goods and 28 that rank as 
producers' g'oods.1 Though consisting more largely of the erratic-

I The CODIIUDera' BQOdI are bHad, crackers, batcw. 00_. sale ftsb, evaporated apples, pnlDfII, 
raJsIDs, beet. mucton, pork, molasses, corn ltardi. mgar, vineg&l', shoes, cotton textJl8ll, wooJen teztn_. 
candlea, matchea, qulnine. fnrnItur., earthenware, glaIBware, woodanware, table cutlery, _P, anel 
tobacoD. The prodnoara' gooda are bags, ooUon 7U'DI,leather, Unen shoe tbtead, worsted JVD.". refined 
peIlOhmm, barbed wfre, buIlclen' hardware, ClOpper wire, lead plp&, nails, llteel rafts, tools, wood screws, 
pine doon, plate am-, wblclow 1Iass. carbonate 01 lead, oDde of &lno, putty, roa1n, sh.ID8leI, IDUI1a&ic acid, 
IUlpburfo acid, malt, paper, prooflpfrlt, ad rope. 
It wW be noticed that a large proportjoD of the oonsumw pods an sobJeot to VfIIY IIlIgbt manuflao

ioriDg prooellS8l, notably the foods. Bence the cllIJenm08 betwMn the two inclu Dumt.s can 8CU'C8l1 
be reprded as mtnlJ a. fresh oonRut betweeD tbe fluctuations of flniIbed pocb and of intlmlediate 
pnxI ..... 
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ally iluctuating fann products, the consumel'l!' goods are steadier in 
price than the producers' goods, because the demand for them is less 
influenced by changes in business conditions. 

TABLB II_INDEX NUHBERB MADE FROM: THE PRICES OF CONSUl(ERS' GOODS AND 
PRODUCERS' GOODS~ BY YEARS, 1800 TO 11118. 

(Dala from BullatJn of the Bureau of labor Statlstlcs, No. 149.J 

(Arltlunedc m.... AT..," prieee ID. 1890-1 __ 100.) 

y..". 

1890................................................................................. 112 lUi 
1891................................................................................. 109 111 
lR92.................................................... ............................. 104 107 
1893.................... ....•...••.•.... ..•... ..... ..... ........ ..........•...•..•.•. lOS 102 1894.................................... ...... .......... ............................. 100 In 
1895................................................ ...•. .......... ..............••. 95 91 
1896............................................. ........ ............................ 91, 93 
1897................................................................................. 90 89 
1898.................................................... .... ......................... 94 93 
IbVIJ................................................................................. gg 107 
1900...................................... .............. ...................... ....... 106 117 
1901 ••••••••••••••••••••• _ ••••.•••••••.•.•••.•. -......... .•.•••••.••••..•••.•••.•..••. 105 113 
1902................................................................................. 108 1101. 
1903...................................................... ........................... 105 114 
191H ................................................... _............................. 103 1101. 
1905.................................................... ............................. 106 117 
1906................................................................................. 110 124 
1907................................................................................. 1101. 133 
1908................................................................................. 112 119 
1909................................................................................. 114 118 
1910................................................................................. 118 128 
1911................................................................................. 119 126 
1912.................................................... ............................. 118 125 
1913 ••••••••••••••.•..••••..••••..•.••.•.•...•.••.••.•.••.••••••••.•..••.•.•.•••••..• 1=,;,12~1=f=,;,'23~ 

Averaces.I890-1899................................................................. 100 100 
1900-1909................................................................. lOS 118 
1910-1913 •• :............... ••••.•... ..•..•••• .•.••...•.•..•.•••••••..•.••. 119 126 

N~::L~~~~:.~~~~~.~~::~.~~!~~~~.~::.......................... _ 22 _ 26 
1897-1007 .......................................... · .............................. + 24 + .... 
1907-1908.... ..............•.••.... ................•.....•.•..•.................. - 2 - J4 
1905-1913.......... ............ ...... ....... ... ...... ............................ + 9 + 4 

DlIIerence between highest and lowest relative prices................................ 31 '" 

Average change from year to :year.......... .. ... . . .. . . . .. . . .. . . . . . . . . .. .. .. . .. ... . .. 3. 4 4. 7 

Other groups of related prices having specific peculiarities of fluc
tuation doubtless exist, but the analysis has been carried far enough 
for the present purpose. That purpose is to show how the existence 
of groups of prices which fluctuate in hannony with e~h other and 
at variance with other groups affects index numbers in general and 
in particular the six index numbers for the United States given in 
Table 8. To apply the knowledge gained from the preceding analysis 
to the explanation of the differences among these six index numbers 
is not difficult when once the commodities included in each index 
number have been classified on the basis of the groups which have 
been examined. 

First, the list of commodities used by the Bureau of Labor Sta
tistics includes 29 quotations for iron and its products, 30 quotations 
for cotton and its products, and 18 for wool and its products, besides 
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8 more quotations for fabrics made of wool and cotton together.' On 
the other hand it has but 7 series for wheat and its products, 8 for 
coal and its products, 3 for copper and its products, ete. The iron, 
cotton, and wool groups together make up 85 series out of 242, or 
35 per cent of the whole number. The same three groups furnish 36 
(or 25 percent) of the 145 series in the second index number in Table 8. 

CRAB'! g.-INDEX NUMBERS OF THE PRICES OF MANUFACTURED GOOD9 USED FOR 
FAMILY CONSUMPTION AND FOR INDUSTRIAL PURPOSES. (BASED ON TABLE 11.) 
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Similarly, cotton, wool, and wheat, oreoal, or cattle, with their products, 
make 20 par cent of the sarles in the third index number. 

Does this large representation of three staples distort these index 
numbers-particularly the bureau's series where the disproportion is 
greatest i Perhaps; but if so. the distortion does not arise chiefly 
from the undue influence assigned to the price fluctuations of raw 
cotton, raw wool, and pig iron. For, contrary to the prevo.iling 
impression, the similarity between the price fluctuations of finished 
products and their raw materials is lass than the similarity between 
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the price fluctuations of finished products made from different mate
rials. Such at least is the testimony of Table 9. .As babies from 
different families are more like one another than they are like their 
respective parents, so here the relative prices of cotton textiles, 
woolen textiles, steel tools, bread, and shoes differ far less among 
themselves than they differ. severally from the relative prices of raw 
cotton, raw wool, pig iron, wheat, and hides.' Hence the inclusion 
of a large number of articles made from iron, cotton, and wool affects 
an index number mainly by increasing the representation allotted 
to manufactured goods. What materials those manufactured goods 
are made from makes less difference in the index number than the 
fact that they are manufactured. To 'replace iron, cotton, and 
woolen products by copper, linen, and rubber pl"llducts would change 
the results somewhat, but a much greater change would come from 

. replacing the manufactured forIns of iron, cotton, and wool by new 
varieties of their raw forms.' 

This similarity among the price fluctuations of manufactured goods 
arises from the fact demonstrated by Table 9 that such articles are 
relatively steady in price. Does knowledge of this steadiness assist 
in explaining the differences among the six American index numbers 
of Table 8 ¥ To answer we must find the proportions of raw and 
manufactured commodities included in each index number. Classi
fication along this line is rather uncertain in many cases, but the 
results shown in the following schedule, if not strictly correct, are at 
least uniform in their errors. 

1 A oompDatlon of the dlfterenoes among the relaUve prices In question taken aerlatim. for each of the lH 
:years 1800-1913 yields the following resull5: 

A erelaUvepriccsof-

~id:t~ddf:~ftTHHH~HHH~HHHHHJ~ml~~ 
Aven.ge. _._ .............. _ ........... _ ............................... _l8.O points. 

l!ii~ •••• • •• • ••• • ••••••• • •••• ·.'" ••••• • •• t!1 
Average •••••••.••••••••.••.••••••••..•••••.••••••••••••••.••.•.••••••• U points. 

I While the 8wrtuationa in the ptfoes ot lD8Du!actured goods 81'8 genarallf slighter than those In the 
prloss 01 raw matarfa1s. they are neverlheleaa violent at tlmea, as In the caw ot cotton yams and cotton 
_durlDglbeClvnW". ( ... p .... ) 
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T.&BLJ: l2.-NUllBER AND PER CENT OF RAW AND MANUFACTURED COlDlODlTIES 
INCLUDED IN THE SIX INDEX NUHBERS OF TABLE 8. -

Indez. number. 

Number of- Percentage of-

ToW I---~----~-----._---
:~~ Raw Manu- Raw Manu

modities. commod- factured commod- factured 
itWi. oo=~. ltJes. com:~d-

---------------------+--~·--~I----I----·----
First ••••....•.•...•........ __ ....•. __ ...... . 
Second •••.••••.... ___ ......•.............. _ ......••• 
Third •••• : .•.•....•.•......•..•.•...........•....••• 
Fourtll •...•................................•........ 
FHth ••..••••..•...•.•••••..........•.......•......•. 
Sb<Ih. ••••.••••••••••••• _. __ •.••• __ • __ .. ______ ._ ...•• 

242 , .. 
'" .0 .. .. 

.. 
36 .. 
17 
19 '0 

Ina 
'OIl :u 
23 

" U; 

,., .. 
62 

" 75 
10 

III 
75 .. 
" .. 
60 

On this showing the Bureau of Labor Statistics series ought to be 
the steadiest, and th.t second series the next steadiest---a.nd so they are, 
as the summaries at the bottom of the columns in Table 8 show. 
With the smaller index numbers, however, the rule does not work 
well, for the most variable of aU-the sixth--has a larger per cent of 
manufactured goods than the other three. Moreover, number four 
is more variable than number three, though it has relatively m;re 
manufactured goods. But the preceding studies of different groups 
throw further light upon the matter . 
. It has been found that among manufactured commodities those 

boughtfor family consumption are steadier in price than those bought 
for business lise. To take account of this factor the manufactured 
goods in the several series are classified as prima.rily consumers' 
goods, prima.rily producers' goods, or as bonght in large measure by 
both classes of purchasers. 
TA..BJ.B 13.-CLASSIFICATION OF THE MANUFACTURED COMMODITIES INCLUDED IN 

THE SIX INDEX NUMBERS OF TABLE 8. 

Nwnbel'ol-

Jndu: nomber. 

P'lrst ••••••••••••• X, •• Ina '06 13 
8e00nd •••••••••.•..•• '09 0' ., 
ThIrd •••••••••••••••• 2< II 12 
Fourtb. •••••••••••••• ZI ,. 12 
Fifth •••.••.••••••.••. " 3 3 
Sixth ••••.•••••....•. '0 • II 

12 III 
II ,. , .. , 

" .......... 2< .......... 60 

Por cont of-

Both con. 
Con· Pro- SWIlCJ$' 

stnnenI' duoors' and pro-
0010- com- duoers' 

modiUe8. modities. com· 
.. odit .... .. so .. 32 .. .. 

os .. • 12 12 .......... 
'" .. . ......... 

Here it does turn out that the two series (numbers four and six) 
which are highly variable despite the inclusion of many manufactured 
goods have relatively more of those manufactured goods which as 
a group are most variable. So far as this factor counts, then, it 
counts toward clearing up the contradiction pointed out in the 
preceding paragraph. It also brings out a further reason for the 
comparative stability of the first two series. 
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The one remaining form of analysis suggested above seems easy 
to apply. In the schedule below, raw and slightly manufactured 

. coinmodities like those used in Table 10 are distributed among four 
groups according as their constituents come chiefly from mines, 
forests, animal sources, or cultivated fields. There is little doubt 

. about the classification here, but there is much doubt about the 
significance of the results as applied to our six index numbers. The 
fi"aures in the schedule are either such sma.Il percentages of the whole 
number of series that they can not exercise much influence upon the 
results, or such small numbers that they can not claim to be typical 
of their groups. Further, the second part of the schedule shows that 
there is less difference among the six index numbers than appears at 
first sight in the proportions of the raw and slightly manufactured 
commodities which consist of mineral, forest, animal, and farm prod
ucts. Hence it is not surprising that efforts to account forthe 
divergences in Table 8 by appealing to this schedule and to Table 10 
accomplish little, especia.Ily for the sma.Iler index numbers. This 
mueh does appear regarding the first two series: Whenever mineral 
products and farm crops move sharply in opposite directions the 
Bureau of Labor Statistics' index diverges from its mate in harmony 
with mineral products, while the series of 145 commodities bends 
toward the agricultural products-which is what should bappen 
according to the schedule. 
TULJ: tot.-FARM, ANIYAL, FOREST, AND MINERAL PRODUCTS IN RAW OR SLIGHTLY 

IlANUFACTURED FORl(, INCLUDED IN THE SIX INDEX NUMBERS OF TABLE S. 

Number of-
Total 
Dum- Raw 

Ind .. her and 
numbel'. 01 Slightly An!- Fo_ rom· Fann mol 

modi- manu- crops • prod. prod. .... "",,-..... turnd "" ... 
goods. 

- ---
First ••••••• ... " 18 U; I. 
Second ••••• 1<. '7 18 ,. 10 
Third •.••••• 50 30 I. 8 • Fourth ••••• CO 19 6 6 1 
Fifth ••••••. 25 23 7 • 2 
Sixth ••••••• 25 18 • • 1 

Index number. 

llin· .... 
prod· 
n .... 

.. 
19 
9 
6 
9 
7 

Per cent or the Whole nomber ocmaJat. 
logo!-

Raw 

~~y AnI· F ...... Il ... 
Farm mal .... manu· crops. prod· prod· .rod-.... ""ts. 

lured "" ... uota. 
goods. 

I-
30 7 • 12 
39 12 7 13 
tiD .. '6 II 
4S ,. I. ,. 
92 28 ~ .. 
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Two practical conclUsions of moment to both the makers and the 
users of index numbers are established by thie section. (1) To make 
an index number that measures the changes in wholesale prices at 
large, samples must be drawn from all the various groups that behave 
in peculiar ;ways. (2) In using an index number made by others, one 
must study the list of commodities included critically with these 
groups in mind to know what it really does measure. 

The first conclusion seems to contradict a rule often practiced and 
sometimes preached. Most of the middle-sized index numbers are 
confined to raw materials and slightly manufactured goods. Most 
of the small index numbers are confined to foods alone. The makers 
of both sets argue that their series are inore "sensitive" and therefore 
better measures' o' price changes than the larger series, which are 
loaded down with a mass of miscellaneous manufactured goods. 
And many users of index numbers seem to prefer a series like Sauer
beck's with only 45 ·commodities, or even one like the Annalist's 
with only 25 commodities, to one like that of the Bureau of Labor 
Statistics with five or ten times the number. 

Critics who take thie stand usually as.sume tacitly that the purpose 
of an index number is to serve as a "business barometer," or to 
measure changes in "the cost of living." If these aims were always 
clearly realized by the critics and clearly stated for their readers the 
room left for differences of opinion would be narrow. In Table 8 
the index number with 145 commodities sbows itself a more sensi
tive and on the whole more faithful barometer of changing business 
conditions during the 24-year period from 1890 to 1913 than the 
official series with 242 commodities, I and-the preceding analysis shows 
that the sluggishness of the larger index number is due chiefly to its 
proportion of manufactured goods. For thie particular purpose, then, 
a series modeled after Sauerbeck's has strong claims to preference 
over one including a larger number of commodities. Indeed, in the 
light of the preceding discussion one might carry the process of exclu
sion much further and throw out of the business barometer not only 
manufactured goods but also all farm crops, on the ground that their 
prices deplmd on the eccentricities of the weather, and most forest 
products, on the ground that their prices are rising so fast as to 
obscure the effects of bad times, etc. But clearly such exclusions, 
while they might make the resulting figures more responsive to 
changes in business conditions, would also make the figures less 
acceptable as a measure of changes in prices as a whole. The slug
gish movements of manufactured goods and of consumers' commodi
ties in particular, the capricious jumping of farm products, the rapidli 
increasing dearness of lumber, etc., are all part and parcel of the fluo-

I Compal'e p. 111. ,}.-,[Ci.. .\.fIJ.s. I 
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tuations which the price level is actuaUy undergoing. Consequently, 
an index number which pretends to measure changes in the general 
level of priceS can not logically reject authentic quotations from any 
of these groupe. Every restriction in the scope of the data implies a 
limitation in the significance of the results. 

Probably the most illuminating way of presenting an index num
ber that aspires to cover the whole field of prices at wholesale would 
be to publish separate results for the groups that have characteristic 
differences of price fluctuations, and then to publish also a grand total 
including aU the groupe. The groups to be recognized and the distri
bution of commodities among them is a dilIicult matter to decide. 
Doubtless ;,ntensive research J'long the lines here followed would sug
gest the desirability of further subdivisions an<l perhape the realign
ment of the whole classification. But, as matters stand, the most sig
nificant arrangement seems to be (1) a division of all commodities 
into raw and manufactured products; (2) the subdivision of raw 
commodities into farm crope and animal, forest, and mineral products; 
(3) the subdivision of manufactured products according as they are 
bought mainly for personal consumption, mainly for business use, or 
largely for both purposes. It would also be interesting in a supple
mentary table to bring together index numbers for the leading raw 
materials and the products manufactured from them. 

This classification is based upon differences among the factors affect
ing the supply of and the demand for commodities that belong to the 
several groupe-that is, upon differences among the factors which 
determine prices. If we wish our index numbers to help toward an 
understanding of changes in the price level, a classification along 
these causal lines promises the most illuminating results; but it is 
not the basis of classification usually adopted. 

In most large index numbers the commodities are divided among 
several classes, but these classifications seldom possess logical con
sistency. .Among the nine groupe recognized by the Bureau of Labor 
Statistics, for example, one group, "Farm products," emphasizes the 
place of production; four groups, "Food, etc.," "Fuel and lighting," 
"Lumber and building materials," and "House-fu:rnahing goods," 
emphasize the use to which commodities are put; three groupe apply 
a double criterion, use and physical character of the goods, namely, 
"Cloths and clothing" (which includes such articles as 2-bushel bags), 
"Metals and implements," and "Drugs and chemicals"; the remain
ing group is frankly styled" Miscellaneous.'; Such a classification is 
not without usllfulness, for there doubtJess are readers especially 
interested in the prices of, say, all things that are raised on farms, 
and others who care especially about the prices of things used to fur
nish houses, or things that can he classed together as drugs and 
chemicals whether they are used chiefly as medicines or to make farm 
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fertilizers. But if a classification of this empirical character is main
tained, it might with advantage he accompanied by a classification 
that throws more light upon the workings of the complex system of 
prices . 

.As for the small series made from the prices of foods alone or from 
the prices of any single group of commodities, it is clear that, however 
good for special uses they may be, they are untrustworthy 88 general
purpose index numbers. Table 15 shows what differences are likely 
to appear at any time between· series confined to foods and series 
covering a wider field. The general-purpose indexes are taken from 
Table 8; two of the food indexes include the commodities quoted by 
the Annalist index number and by the Gibson index nUlJlber 88 now 
constituted; the t~ food index is the bureau's own series for foods, 
with decimals dropped and new arithmetic means for 1908-1913.1 

TABLE 15.-INDEX NUHBERS OF THB PRICES OF FOODS, AND GENERAl-PURPOSE 
INDEX NUMBERS, BY YEARS, 1800 TO 1918. 

IData from Bulletln:of the Bureaa of Labor Statbtic8, No. 101.0.] 

(Arflhmede mMDII. A. ... en.p- prieetlla 1890-1899-100.) 

Oeneral-purpoaelndeJ: Index num~ of the prices of 
nombers from Table 8. foods. 
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Clu.Bt' 1O.-INDEX NUllBERS OF THE PRICES OF 25 FOOD PRODUCTS AND OF 25 ms.. 
CELLANEOUS CO)WODITIEB. (BASED ON TABLE 15.) 
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The three index numbers for foods agree better than might have 
been expected in view of the clissimilarity of the lists of commodities 
which they quote and the brevity of two of the lists.' The bureau 
series is rather steadier than the others, because of the Jarger propor
tion of manufactured products included in it; but thie series and that 
of the Annalist invariably agree about the direction in which prices 
are moving,' and the Gibson figures agree with the other two series 
in 19 years out of the 24. On the other hand, the three food indexes 
often contradict the evidence of the two general-purpose index num
bers in a striking fashion. Such contradictions occur in 1890-1891, 
1892-1893, 1900-1901, 1902-1903, 1907-1908, and 1912-1913. These 
differences are due chiefly to a contrast in the years mentioned between 
business conditions ~d harvest conditions. They parallel the differ
ences in Table 10 between the index numbers of mineral products and 
those of farm crops, or farm crops and animal products taken together; 
for the food indexes are made up almost wholly from the prices of vege
table crops, food animals, and their derivatives.' A food index num
ber, then, is likely at any time to give a wrong impression regarding 
the shifting of prices in general and is especially treacherous as a busi
ness barometer. Nor can such an index·when made from wholesale 
prices be trusted to show;manges in the "cost of living"; for living 
expenses are made up of retail prices, and fluctuations in retail prices 
do not follow closely those in the wholesale markets. 

The second conclusion which thie section establishes is that large 
index numbers are more trustworthy for general purposes than small 
ones, not only in so far as they include more groups of related prioes, 
but also in so far as they contain 1Il0re ~umerous samples from each 
group. What is characteristic in the behavior of the prices of farm 
crops, of mineral products, of manufactured wares, of consumers' 
goods, etc.-what is characteristio in the behavior of any group of 
prices-is more likely to be brought out and to exercise its due effects 
upon the final results when the group is represented by 10 or 20 sets 
of quotations than when it is represented by only one or two sets. 

I or the 56 articles Included altOgether, only 11 are common to Bll th:ftIe lists. The Gibson list has 8 
commodJtl811 and tie Annalist list has f commodities clMs1fled by the bureau with tlU'Dl produDtllDstaad 
of with tooda, whlle the bureau has 34 rood.! Dot quoted. by Gibson and 'It Dot quoted by the AJmalIsL 
Even the two short I.Ista have only 15 articles in common, whUe Gibson has 7 arUclas Dot quoted by the 
Annrulst, and the Annalist bas 10 articles not quoted. by Gibson. 

Forth. bureo.u's list soe BuUetin No. 149, pp. 90-107. 
The AnnalJBt list ru.nJ--OOta, cattle, fresh beoI. salt beef, bogs, ~ salt port, lard, sheep, muHoo, 

butter (two kinds), choose, coffee, sugar, wheat flour (two ldnds), Jl'8 flour. oorn meal, doe, :-ns. potato., 
prunes, evnpomtefi apples, n.nd codllsh. 

The Gibson list Is-barley, corn, oats, rye, wheat, caW&, hOP. sheep. butter, coffee. wheat dour (two 
kinds), corn moal, bacon. I'resh boor, salt beef, hams, mutton, sugar (two 1dnd3). tea, and potatoes. 

I Even tn 1903-4 the bureau's Ogurea noord. a slight advance of prlcea In harmony with the AnnaUsI: 
dgures, though th.ia odvance is oonfiDocl to the decimal oolumns and cUsappean when the decimals are 
rounded.o1f. 

I The exceptions are aalt and soda, and of th_ artJoles the AmlaJ.latand OlhtoD. quotenelth ... 



THE MAKING AND USING OF INDEX NUMIIERS. 71 

The basis of this contention is simple: 1n every group that has be"n 
studied there are certain commodities whose prices seldom behave 
in the typical way, and no commodities whose prices can be trusted 
always to behave typically. Consequently, no care to include com
modities belonging to all the important groups can guarantee accurate 
results, uuless care is also taken to get numerous representatives of 
each group. 

Even here the matter does not end. The different groups that have 
been discussed, the other groups that might have been discussed, 
and the commodities that are included within the several groups 
differ widely in importance as elements in the system of prices. To 
these differences, and to the methods of making them count in index 
numbers, we must now turn. 

7. PROBLEMS OF WEIGHTING. 

It is customary to distinguish sharply between "simple" and 
"weighted" index numbers. When an effort; is made to ascertain 
the relative importanoe of the various commodities included, and to 
apply some plan by which each commoruty shall exercise an influence 
upon the final results proportionate to its relative importance, the 
index number is said to be weighted. When, on the contrary, no such 
effort is made, but every commodity is taken juSt as it comes and sup
posedly allowed just the same ohance to influence the result as every 
other commodity, the index number is said to be unweighted, or 
simple. 

1n unweighted series, however, it is seldom true that every com-_ 
modity has just the same chanoe to influence the result as every other 
commodity. For example, in Bradstreet's index the influence of 
every artiole upon the result varies as its price per pound happens to 
be large or small.' Again, the d;ecisive objection to making index 
numbers by merely adding the ordinary commercial quotations for 
different articles is that these nominally simple series are in fact 
viciously weighted series.' Nor does the substitution of relative 
prices for actual prices assure an equal chance to every article. For 
instanoe, in its famous report of 1893, the Senate (4mmittee on 
Finance presented three wholesale-price index numbers-one simple 
and two weighted; but in the simple series it included relative prices 
for 25 different kinds of pocketknives, giving this trifling article 
an influence upon the result more than eight times grea.ter than that 
given to wheat, corn, a.nd coal put together. Finally, even if one 
series of relative prices, and only one, be accorded each commodity, 
it does not follow that equal percentages of change in the price of 

I For detaUa, 1180 p. 101. ISeep.Sf. 
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every article will always exercise 'equal influence upon the results. 
For, as shown above, when the relative prices are comp~d upon 
a fixed base and averaged by the use of arithmetic tliiJb.'ii§i those 
commodities that have a long period upward trend ilidp,ric~vWl" 
presently far outweigh in influence those commodities whose prices 
are declining.' 

Lack of attention to weighting, 'then, does not automatically secure 
a fair field and no favor to every commodity; on the oontrary, it 
I'6Bl!lts in what Walsh happily termed haphazard weighting.' Indeed, 
when it is desired to give eaoh commodity an equal chance to influ. 
ence the results, great care must be taken; practically a scheme of 
equal weights must be devised. The real problem for the maker of 
index numbers is wll-ether he shall leave weighting to chance or seek 
to rationalize it. 

There are two excuses for neglect of weighting. First, as has been 
shown in another connection, to collect satisfactory statistics showing 
the relative importance of different commodities is extremely labori
ous and extremely difficult.' Second, there are high authorities who 
hold that the results turn out much the same whether or not formal 
weights are used.' Certainly" the weights aro of much less impor
tance in determining. an index number of prices than the prices 
themselves.''' But whether their importance is negligible is a ques
tion best answered by a study of actual cases such as are shown in the 
next table.' 

1 Bee pp. 37 and 38. • 
J C. M. Walsh, The MeBSUJ9lD6I1t of General E::I~VaJU8, pp. 81 and 82. Baphal8l'd welghthlg 15 

Dot neoossarUy the worst weighting; indeed, it often is hotter than the weJgbting which results lromsome 
ayBtematic calculations. For example, Bradstroot's plan of using actual prices per pound is certainly 
IY!tematlc. but the weighting which this system mvoivas is probably less defensible than the haphazard 
wefgbtfng involved in most aver&rgal of the relative pr!oes of commodJt1es solected at random. See p.101. 

I Bee p.:as. When the (then) Department of Labor started ita prf'!lt'Dt index number it C'8D.vBSSed the 
subject or weighting, but decided to use a simple average, because of the "lmpoosibWty of secnrlng even 
appro.~te1y aocurateftgures for annual consnmptlon In the United States of the commodities Includod." 
(Bulletin of the Departmentof Labor No. 39, p. 234, Karch, 1912.) It dJd, however', allot two ormoresen. 
to eortaiD. COmmodities, and thUll introduced a roUgh 8ystem of Weights. Unfortunatoly the number or 
_lea allotted to each commodity seems to have been determined qnlte as much by the f'8S8 of securL"lg 
quotatfons 8:i by the importanoe of the art1c1as. For criUcism 01 the Wt'lghtlDg whJcb resulted, see pp. 01, 
62, and 101. 

A Compare A. L. Bowley, RIemants of Stallit.1cs, 2d ed., pp. 113 and m-224. 
I Irving Fisher, The Purchasing Power of Money. revised edition. p. 400. For turther detaDa see tlle 

papers by Edgewort.b to which Fisher won in his footnote. 
• Details coneernlDg the ftnt three sets of simple and weighted 8voragee can be found to the documents 

referred to In the table. But the fourth set of comparisons is based UllOD hitberto unpublished data and 
requfresdescrtptlon. 

The "unwolghtedJJ mdex numbers In this set are arithmetic means of the reJa,tJge prices given In the 
bullotlnJ olthe Dureau of Lllbor Statistics tor thecommodJt1es Usted below. But where two CI' more_1M 
of relative prices are shown In the bullet.'Ps for dHTerent grades of the same article, II In the ease 01 cattle, 
bOBS, bacon. butter. ootn meal, pig Iron, ete., they were replaeed by a single average serlel!l for the nrtkle m 
questJOD, before the arithmetic means of the group were computed. 

The II weJghted .. Index: numbers wero mado from these same relative prices to. the following way: (1) 
For each commodIty included the Buroau 01 Labor Statistics made .. carafulestimate, based upon a critical 
atudy of the beat available 8Outee8 of Information, of the physJcal qunntJty or it entertng into exchange In. 
the year 1009. By lIquantJty entering Into ""change":b me9nt tho quantJty bouRht pnd lIold, 1rre!Ipectin 
ottbenumber ortlmos itcbanged bands. (Seepp.77and78.) (2) Thesephys1calqu.o.nUUellweremulU-
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The discrep&llcies here revealed between the averages with hap
hazard &lld with systematic weights seldom amount to 10 per cent of 
the results, except under the chaotic ,price conditions created by the 
greenback st&lldard in 1862-1873. In m&llY kinds of statistics a 10 
per cent margin of error is not accounted large. But in making whole
sale-price index numbers for CUITellt years we may reasonably try to 
get not two, but three, signifiC&llt figures; &lld the third figure is 
usually altered in appreciable degree by the substitution of systematic 
for haphazard weights. Even the large C&lladi&ll series, with its 272 
commodities, is shifted 9.5 points, or more th&ll 7 per cent, in 1912 by 
weighting. 

plied by the average prloes in 1909 of the rospeet1ve COmmodltiM. (3) The resulting sums of money 
were usod as weJgbb to multiply the relative prlce!l of the respective cooqnodltles on the 1890-1899 base. 
(of) The soms of the produetswere east up for each year,and finally thll!l!l8samsweredivided. by thesums 
of the weights, L 8., th~ value bl exchange fot 1909. 

Tbeaverageprlcmofthecommodities in 19)9 may befound In any of therete.Dtwholesalt'-pr.ioe bulletfns, 
e. g., No. 149. The commodiUes included, and the estimated phys1cal quantity of each entering into 
axebange in 1909, are as follows: 

Fa:rm ptOdUdl: Barley, 75.300,588 bu.; cattle, Uf,34R,349 cwt.; oorD, 460,'178,251 bu.; cotton, 5,409,760,011 
Ibs.; flaxseed, 3O,100,t33 bu.: hay, 10,885,& tons: hides, 922,243,894 lbe.; hogs, 76,438,923 ewt.; hope 
fS,076.9211bs.; oats, Sl67,859,MO bu.; rye, 29,520,5OA bu.; sbeep,l1,498,09O cwt.; wheat, 683,416,528 bo. 

Food, de ... Beans, 8,46S,385 ewt.j bntt.er, 1,0t2,708,708Ib5..; cheese, S53,Ml,8921bl.; dee, 1,WS,43D.286 
Ibs.: eggs, 926,6110,112 dm.; eodftsh, CI84,892 cwt.; herring, dl,804 bbls.; macktnl, 190,565 bbls.; salmon, 
ll',Ul,003 dOL cans; buckwheat Oour, 2,00D,599ewt.; ryeOour,I,59f,846 bbls.; wheat Oour,I07,306,408 bbIs.; 
currants, 32,163,998 Ibs.; prmu!III, 13S,NS,607 Ibs.; rafsIns, 12,fM,MfI boxes; glucose, 7,701,223 cwt.; lard, 
1,243,672,129 11>8.; corn meal, 53,353."68 crt: bacon. 741,354,500 Ibs.; beer, fresh, f,:a09,l96.748 Ibs.; beef, 
salt, 632,388 bbls.; hams, 789,861,744. Ibs.; muttooJ 495,458,067 Ibs.j pork, salt, t,760,6OO bbls.; mDk. 
7,7"9,070,256 qts.; molasses, 65,688,983 gals.; rice, 1,0t2,538,693Ibs.; salt, 22,136,489 bbls.; soda, bicarbonate, 
165,600,000 Ibs.; pepper, 36",.,t62Ibe.; mgar, raw, O,SI6,cm,6691bs.; sugar, granulated, 7,368,818,210 Ibs.; 
tallow, n,D,lm lb&.; vmegv, 98,403,927 gals.; potatoes. 307,491,062 bu.; onions, 4,972,1M7 cwt.j w.. 
113,5<7."71bs. 

MetaZ.ClM fMpIemtmI:1!ar fron,2,l66,529,0671bs.; barbed wire,6,471,300 cwt.; copper, Ingot, 1,312,437,910 
Ibs.; copper wire, 2i8,964,OOO lba.; load, pig, 732,152,S381bs.; IeBd pipe, 1,05~,280 cwt.; nails, wire, 13,916,097 
kepi pig iron, 9,_,248 tons; tin (pig), tM,248,471lbs.; snver, 161,069,14{ 018.; speltfr, tM,Dm,0591bs.; steel 
bll1ets, .,m,IN &nos; steel ralls, 3,025,009 tons; Un plate, 12,968,17t cwt. 
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TABLE 16.-cOMPARISONS OF WEIGHTED AND UNWEIGHTED INDEX NUMBERS. 

11. From tbereportolt.he Senate Committee on FinanGe. Mar, 3, 1893. By years, 1800 to 1801.1 

(Arlthmetlc mMDL Prl .. In 1860_100.) 

y ..... I~ 
Dlft'erence 
between 
Orstand 
....nd 
we~hted 
averages. 

-----------�----~----I,----·I-------------
1860 ••••••••••••••••••••••••.•• 
1861 ••••••••••••••••••••••••••• 
1862 ••••••••••.•••••••••••.•••• 
]863 .......................... . 
1864 ••••••••••••••.•••••••••••• 
1865 ••••••••.•••••••••••.•.•••• 
1866 •••.••••••.•..••••••.•.•••. 
1867 •••.•••••••••.••••.•••••••• 
1868 •••.•••.....••••..••••.•.•. 
1869 ••••••••••••••••••••••••••• 
1870 •••••••••••.•.•••••.••.•.•. 
1871. •••••••.••.•.••••••••.•••• 
1872 ••••••••.••••.•••.••..•.••• 
1873 ••••••.•.••••••••.•••..•••• 
1874 ...............•.........•. 
1875 •••.••••.••••••.••••...•••• 
1876 •••••••••••••••••.•••••.•.• 
1877 .•....•...•................ 
1878 ••••••••••.•••••••••••.•••• 
1879 •••••••••••.•••.•••••••.••• 
1880 •••••••••••••••••••••••.••• 
188l •••••••••••••.••••.•••••••• 
1882 ••••••••.••••.•.••••••••••• 
18S3 •••••••••••••.••••••••••••• 
18114 ••••••••••••••••••••••••••• 
1886 •••••••••••••••••• ~~ .•••••• 
1886 ••••••.•.•••••••••.•••••••. 
1887 .••.•...................•.. 
1888 ••••••••••••.•••.•.•••••••• 
1880 ••••••••••••••.•••••••••••. 
1890 •••••••••••••.••••••.•••••• 
HilL ......................... . 

100.0 
100.6 
117.8 
148.6 
100.5 
216.8 
un. 0 
172.2 
160.5 
153.5 
142.3 
136.0 
1.1&. 
137.5 
1:1:1.0 
137.6 
118.2 
110.9 
101.3 .. .. 
106.9 
100.7 
108.5 
106.0. 
911.' 
".0 
91.9 
92.' .... .... .... .... 

100.0 .... 
102.8 
122.1 
149.4 
190.7 
160.:1 
145.2 
150.7 
135.9 
"0.< 
124.8 
122.2 
119.9 
1~.5 
119.8 
115.6 
100 .• 
103.1 .... 
103.4 
105.8 
100.3 
104.5 
101.8 .... ... , .... 
97.' 
911.0 
".7 .... 

100.0 ................................... . 
94.1 4.7 6.6 1.8 

104.1 16.0 13.7 1.3 
132.2 36.6 18.4 10.1 
172.1 41.1 18.4 22.7 
232.2 26.1 15.4 41.6 
187.7 30.8 3.3 27.6 
165.8 27.0 6.4 3>.6 
173.9 9.8 13.4 23.2 
152.3 17.6 1.2 16.4 
144.4 U.g 2.1 14.0 
136.1 11.2 .1 11.3 
132.4 16.6 8.4 10.2 
HlI.O 17.6 8.5 g.1 
129.9 12.5 3.1 9." 
128.9 7.8 1.3 9.1 
122.6 2. 7 4.4 7.1 
113.6 1.5 2.7 4.2 
104.6 1.8 3.3 1.5 
116.0 ............ 1.6 1.6 

104.9 3.5 2.0 1.5 
108.4 • .1 2.7 2.6 
109.1 2.2 .6 2.8 
106.6 1.5 .6 2.1 
102.6 2.4 3.2 .8 
a.3 2.4 .3 2.1 
00.4 3.6 1.5 2.1 
94.5 3.6 1.9 1.7 
00.2 3.2 2.0 1.2 
98.5 4.8 4.3 .5 
mi. 7 3.4 1.4 2.0 
N.4 •. 0 2.2 1.8 

[2. From Bulletin oftbe Department of Labor, No. 'IT, Harch,l900. January of the years,l890 to 1899.] 

(Arltllmetle me&ll8. A."nl'qea of 8 quarterb- quotatlolut. J'ull8l'7.1890 to J1lD1IlU'J'. 1892-100.) 

Year and month. 

1890, January ................. 102.0 100.1 100.2 
1891, January ................. 100.6 102.2 un. 2 
1S92, January ................. 96.. 100.0 100.1 
1SD3,Jonuary ................. 97.2 un. 4 105.0 

1m: m~~~ ~ ~~~~: ~~ ~~~:: :~: 
811.' 97.6 .... 
81. 7 .... ... , 
85.2 92 .• StU 
"'-0 . ( ... .... 
01.' 91.0 .... 

18911, Janullly ................. 96.' 91.0 86.. 

nUl'ersnC8 
between 

':::r~t 
weij::hted 
averages. 

I .• 
1.6 
3.' ... ... ... 
7.' s. • 
7.7 .. , 

Dlft'anmce 
between 
s1mple 

and second 
weighted. 
averages. 

1.8 ... ... 
7.' ... ... 
'.3 
3.D 
S., 

.S 

DUTenmoe 
be-tw~n 
1lntand 
second 

weighted .v ........ 

~1 
1.0 
.1 

I.' 
1.1 
3.0 
3.' . .. 
U 
'.2 
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TABLII: 16.-COllPARISONS OF WEIGHTED AND UNWEIGHTED INDEX NUMBERS-Cone. 

13. From Wholesale PrIces, Canada. 1913. Report by R. H. Coals. By years, 1890 to 1913.1 

(Arithmetic meau. An.na:e prices. 1890 to 1899-100.) 

y"",. 

ImlO .••.•••••••••••• 
1!'Q1. ••••••••••••••• 
1892 •••••••••••••••• 
1893 •••••••••••••••• 
1""4 ............... . 
lR95, •••••••• _ •••••• 
1S96 ..•.••.••••••••• 
1S97 .••••••.•••••••• 
189.1\ •••••••••••••••• 
1m ............... . 
1900 •••••••••••••••• 
lOOl. ••••••••••••••• 

y"",. 

W.elgbted wog~ioo. Durer
mdex indox 

number. number. 
Year. 

112.0 110.3 1.7 1902 •..•.•......... 
111.3 lOS. 5 2.8 1900 •............•. 
104.9 102.8 2.1 19M .•.........•... 
100.9 102.5 1.4 HIOS ••....•..•..... 
97.2 97.2 ...•.•.•.. 1906 ...•........... 
95.0 95.6 ......... _ 1907 .•.•.•.•••.•.•• 
90.6 92.5 1.9 1908 .•.•..•.•..•.•. 
89.9 92.2 2.3 1909 .............. . 
95.5 96.1 .6 1910 .............. . 
99.0 100.1 1.1 1911 .............. . 

105.8 108.2 2.4 1912 .............. . 
106.0 107.0 1.0 1913 .............. . 

We~bted wJ;~ted 
index index 

number. number. 

109.6 109.0 0.6 
100.7 110.5 .8 
110.0 111.4 .8 
113.8 113.8 ......... . 
120.1 120.0 .1 
129.2 126.2 3.0 
1211.1 1'20.8 4.3 
126.3 121.2 &.1 
128.0 124.2 3.8 
131.1 127.4 3.7 
143.9 134.4. 9.5 
139.6 135.5 4.1 

[4. From new computations by tbe Bureau or Labor StatIst1cs. I] 

(Arlthmetle means. Averace prleee In 1890 to 1199-100.) 

13 farm products. 37 food products. 14 metallic prodUCD. 

Weighted Weighted Weighted 
byestl. byesti- byestl. 

matod ex- Dil- mated ex- Dit- mllt.edox- DU· Un· Un· Un· pondi- r .... pendl- r,,· pendl- r .... weighted. tures mCIlB. weighted. t_ oncoo. weJghted. tures ences. uponench 
article in 

upon each 
article .in 

uponeacb 
artlel" in ..... 1 .... 1 .... 

I----------------
1890 ............. 113 '09 • '" 11. 0 128 131 • Imll. •• : ......... '24 117 7 liS '14 • liS liS 0 
1S92 ............. 112 '00 7 '00 '03 0 110 107 • 1893 ............ .00 '07 ) 11' m 1 '02 OS • l!i9-t ............. .. .. , .. 97 2 .. 84 • Is95 ............. III .. 2 95 .. , S8 .. 0 
Il'1!,16 ............. 78 86 8 '" .. 3 III 9' 0 
1897 ............. 84 III 9 '" 110 3 82 '" 2 
1~ ............. 97 97 0 .. 96 3 t<l 8. 2 
lJ0\99 ............. .. 98 1 98 96 2 .24 '" 0 
IYflO ............. '09 '09 0 'OS '00 8 '24 1'" 1 
1901. ....... _ •..• 117 115 • 110 .02 8 '" 113 1 
1110'1 ............. 130 .20 1 11. '08 S '14 11. 0 
IQ(XJ ............. '20 120 0 110 104 S '14 113 1 
190-1 ............. 130 '28 • 113 110 3 '00 10. S 
1905 ............. '25 '23 • 110 '00 1 110 113 S 
uloa ............. '22 '" 

, ... 166 • 13' ISO , 
1907 ............. 13. ISa 3 '20 11. 8 138 140 • 11l1.~ ............. '25 125 0 122 11, 3 '''' lOS 5 
HIOO ............. '56 '54 • '24 '20 

, 
'09 107 • linn ............. '61 ,1\5 • '29 lZ7 • III . ,OS • 19M ............. '00 150 ,. '28 125 S III lin 8 

1912 ............. '73 , .. • 137 137 0 '20 ... « 
1913 ............. 152 161 9 '33 127 S 119 lib • 

I See expl&no.tions In tootuow, p. 72. 

If rational weighting is worth striving after, then, by what criterion 
shaU the relative importlUlce of the different commodities be judged' 
That depends upon the object of the investigation. If, for example, 
the aim be to measure chlUlges in the cost of living, IUld the data be 
retail quotations of consumers' commodities, then the proportionate 
expenditures upon the different articles as represented by coUections 
of family budgets make appropriate weights. If the aim be to study 
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cho.nges in the money incomes of farmers, then the data should be 
"farm prices," the list of commodities should be limited to farm 
products, and the weights should be proportionate to the monetary 
receipts from the several products. If the aim be to construct a 
business barometer, the data should be prices from the most repre
sentative wholesale markets, the list should be confined to com
modities whose prices are most sensitive to cho.nges in business pros-. 
pects and least liable to cho.nge from other causes, and the weights 
may logically be adjusted to the relative inIportance of the com
modities as objects of investment. If the aim b'e merely to find the 
differences of price fluctuation characteristic of dissinIilar groups of 
commoditi8'!, or to study the influence of gold production or the issue 
of irredeemable paper money upon the way in which prices cho.nge, 
it may be appropriate to give identical weights to all the commodities. 
If, on the other hand, the aim be to make a general-purpose index 
number of wholesale prices, the question is less easy to answer. 

One proposition, however, is clear. The prevalent practice of 
weighting wholesale-price index numbers by figures drawn from family 
budgets is to be deprecated. For family budgets do not show the 
inIportance of wheat and cotton, of petroleum and spelter, of tar and 
lime, of pig iron and hides, of brick and lumber; indeed, to apply 
budget weights to half or more of the articles in any wholesale list is 
inIpossible, or. at best nonsensical. And to pretend that wholesale
price index numbers when weighted on the basis of family expendi
tures show fluctuations in the cost of living is to overtax the credulity 
of those who know and to abuse the confidence of those who do not. 

Allied to the family-budget method of weighting and yet vastly 
better for wholesale-price index numbers is the "aggregate expend
iture" method.' Here an attempt is made to ascertain the aggre
gate sums of money laid out by the people of a whole country upon 
the articles quoted and to adjust their weights upon this basis. Of 
course the country as a whole buys raw materials, as single families 
do not, and of course consumers' commodities can be taken at their 
aggregate values in wholesale markets. Similar in net effect is the 
weighting Gn the basis of consumption practiced by the British 
Board of Trade. For" consumption is taken to mean any process 
by which the commodity is substantially changed in character. In 
other words, consumption in manufacture is recognized as well as 
consnmption by an individual.'" Somewhat different weights would 
result if quantities or values produced were taken in place of quanti
ties or values consumed. Mr. Walsh thinks it best to combine these 

I SeeG. B. Knlbba, Priem, Price Inde."{(F,and Oo8t of LlvlngtnAnstralhl. Commonwf81tb Dul'flftuol 
Census and Statistics, Labour Dnd IUllW1trlal Branch, Report No.1, pp. U-14. 

I Report on Wbohmle and RetaU Ptlool in the UnJted Kingdom In 1902. I.oodoo, 1900, P. Ul. The 
noouracy 01 the statistics upon which the Aust.rnllan ond BriUsh Index numbonlate based ml\Y be opeD. 
to questton. Not the data. but the method is or tnterost here. 
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two criteria-that is, to take "either the total product or the total 
consumption according as the one or the other is the greater.'" 
Prof. Irving Fisher prefers" an index number in which every article 
or service is weighted according to the value of it exchanged at base 
prices in the year whose level of prices it is desired to find. ""On 
this system the weight assigned to each article would be affected by 
the number of times it changed hands on its way from producer to 
final consumer. A variation of his plan is therefore represented by 
the proposal to weight each article according to the quantity of it 
which enters into the country's commerce, irrespective of the fre
quency with which it changes hands. 

The practical consequences of adopting these different systems of 
weighting may be illustrated by considering their application to 
cotton, com, and coffee in the United States. Production weights 
would give cotton much greater importance than consumption or 
aggregate-expenditure weights, because so large a part of the Ameri
can crop is exported and consumed abroad. Exchange weights 
would be practically equivalent to production weights, because 
practically all the cotton grown is sold by the planters and enters 
into the commerce of the country, and very little cotton is imported. 
On Prof. Fisher's plan, however, the exchange weights would be some 
multiple of the production weights, depending upon the average 
number of American hands through which the cotton passed. In 
the case of com, production and consumption weights would sub
stantially agree, for we import very little com and export but a very 
small percentage of the production. On the other hand, exchange 
weights would be much less than either production or consumption 
weights, because a large part of the com crop is never sold, but 
is consumed on the farms where it is grown. In the case of coffee, 
production weights would be practically zero, while consumption 
and exchange weights would correspond closely. 

We are helped toward a choice among these rivals by common 
agreement upon a slightly different point. In arranging any system 
of weights except Prof. Fisher's, double counting is to be avoided so 
far as possible. For example, if cotton is counted at its>full impor
tance as a raw material, then cotton yarns and later cotton fabrics 
made of the yam can not be counted at their full importance with
out assigning triple weight to the raw cotton which is represented at 
these two successive sta"aes of manufacture. Now, if this sensible 
observation be applied to cases like those of com, hay, etc., it casts 
the die in favor of exchange weights. For if these articles, which 
are used largely by the original producers in making things quite 

• c. Y. Wabb, The Measurement or Gim1!t'81 Exelum&e-Valn&. New York. 1001. p. V5 . 
• IrvInI: Fish«. Tbe PurcbasiDg Power of JlOD.el'."'1sed. edition. New Yark. 1913, pp. 217 aDd 218. 
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different from corn and hay (for instance, pork and beef) are counted 
at the full amount produced or consumed, and if their producte (the 
pork and beef) are also counted at the full amount produced or con
sumed, there will be a great deal of double counting. Not all but much 
of this duplication can be eliminated by counting only the amount 
of corn and hay sold by the producers and letting the rest of these 
articles produced and consumed get their proper representation under 
the captions of pork, beef, etc.' 

If for this reason exchange appears a rather better criterion of 
impartance than production, consumption, or a combination of the 
two, it remains only to decide whether the number of times a thing 
is exchanged shonld be recognized. Prof. Irving Fisher had good 
cause to propose {llultiple counting, for he wanted an index num
ber of prices for constructing the "equation of exchange," a math~ 
matical expression of the necessary equivalence between the total 
volume of business done in a country and the total volume of pay
mente effected by means of money and credit instrumente. Of 
course the oftener an article is sold and paid for the more important 
it is as a factor in this equation. But it does not follow that the eco
nomic importance of an article is greatly changed by reorganizing the 
'chain of business enterprises that deal in it. "Integration of indus
try," as expressed in our trusts, does not make pig iron less signifi
cant as an item in the country's ecoRomic life, except in the sense 
that it reduces the average number of transfers of ownership. The 
quantity of the article that enters into exchange, then, irrespective 
of the number of turnovers, is probably the most satisfactory gauge of 
importance to apply in making, general-purpose index numbers. 
But anyone experienced in the search for statistical information will 
need. no waruing that in the working out of weighte along this line 
many puzzling cases will arise in which consistency will be difficult to 
maintain, to say nothing of wide gaps and many weak places in the 
existing data being revealed. 

Three interesting questions remain: Should the weights be sums 
of money.or physical quantities' Should the weighte be changed 
from year to year or kept constant' ,Should the weighte be adjusted 
to the importance of the commodities as such, or should there be 
taken into account also the importance of the commodities as rep~ 
senting certain types of price fluctuations' 

When relative prices are being used the weighte should be reduced: 
to a common denominator. As multipliers, of course, weighte may' 
be regarded as merely abstract m~bers; but in studying the weights 

I 01 COUrsfl, thb same end might be attained without surrondering the production 01' eonsumpUon ba.~ 
H the rule ngalnst doublecounling 01 raw material, and products weremado brosd ~nough to In('ludecorn.' 
for e.'WDpll', as the raw material or pork; but needless to say there 11 Uttle UkeUbood that tbe common 
mean!ng or terms wW be stretched to such an «"tent. . J 
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themselves it is necessary to have some common standard by which 
the relative importance assigned to various commodities can be 
accurately compared. The only common denominator for all com
modities that is significant for economic ends and capable of quanti
tative expression is money value. But it is ill advised to weight by 
money values when actual prices are being used, for the common 
denominator is already present in the quotations themselves. These 
price quotations are best multiplied by the physical quantities of 
the goods produced, exchanged, or consumed, as the case may be. 

The argument in favor of changing the weights at frequent inter
vals is that the relative importance of commodities is continually 
varying. Hence a system of fixed weights applied to prices over a 
long period of years is certain to be inaccurate for most of these 
years, however accurately it was adjusted to conditions prevailing 
when it was devised. The rejoinder is that an index number is pri
marily a device for measuring changes in prices; if the weights are 
revised it becomes a measure of two sets of changes, and no one can 
tell what part of the net results is due to variations in prices and what 
to variations in weights.' Practically, then, the compiler must 
choose between two evils-inaccurate weights and ambiguous price 
measures. Sometimes he can minimize the first evil by collecting 
data showing the average importance of his commodities over a 
period of years, for these' averages are less likely to go awry than 
figures for a single year. And when he makes chain index numbers 
he is free to revise his weights as often as he likes, since such series do 
not profess to yield accurate comparisons except between successive 
years. In other cases the loast objectionable compromise is probably 
to revise the scheme of weights, say, once a decade, and to show the 
effect of this change by computing overlapping results for a few years 
with both the old and new weights." A further practical reason in 
favor of this compromise is found in the heavy expense of time and 
labor required for frequent revisions of the weights. 

To the third question, whether weights should be adjusted to the 
importance of the cOl)llllodities as such, or whether there should also 
be taken into account the importance of these commodities as repre
sentatives of certain types of price fluctuations, little attention has 
been paid. But the preceding section shows that this neglected ' 
problem is both important and difficult. The prices of raw materials 
behave differently from the prices of manufactured goods; among 
the raw materials the prices of farm crops, of forest, animal, and 
mineral products behave differently; there are also differences of 
behavior between the prices of manufactured goods bought by pro-

I See tbemt.lclsm of indE'X numbers made [rom import"e..'wort va!UIfI, subsec. 3. p. 31. 
I Compare O. H. Knlbbs, Prloe!!o, Price Indexes, and Cost of Lh'ing in Austrolln. Commonwanltb 

Bureau of Census and Statist1cs, Labour and Industrial Branch, Report No.1. pp. r.dv and xlix. 



80 BULLETIN OF THE BUREAU OF LABOR STATISTICS. 

ducers and by consumers, etc. An accurate measure of changes in 
the level of all wholesale prices is not obtained unless all of the differ
ent types of fluctuation, doubtless including types not yet definitely. 
recognized, are represented in accordance with the relative importance 
of the commodities belonging to each. 

How can such representation be attained i If all the commodities 
bought and sold could be included in the index number, it would 
suffice to weight each by the criterion of its own individual importance. 
Since that is out of the question, it is theoretically necessary to draw 
from each part of the whole system of prices samples suHicient to 
determine its characteristic fluctuations, and then to make sure that 
each part of the whole system counts for the proper amount in de
termining the tina,} result. On this plan commodities would be 
weighted simply as commodities in making the subtotals for each 
recognized group, and these subtotals would be weighted again in 
making up the grand totals. 

Perhaps it is a counsel of perfection to urge such refinements in 
systems of weighting. Certainly the difficulties to be encountered 
are very great. Statistical knowledge is not complete enough to sup
ply accurat~ data for weighting aU the different parts of the system of 
prices that are known to have characteristio peculiarities of fluctu .... 
tion. Nor have these different types and the commodities exhibiting 
each been adequately studied. And p.u;zling difficulties are raised 
by overlapping among the types--there are commodities that belong 
in two places at once. But here is certainly a promising lead for 
future efforts to improve present measurements of changes in th& 
price level. Even now it might bEl feasible by taking pains to secure 
rough justice as between raw and manufactured commodities, and as 
between raw vegetable, animal, forest, and mineral products. one 
modest step in the right direction can readily be taken by any com
piler of index numbers: He can make olear that his results do not 
measure changes in the general level of wholesale prices accurately 
when they are obtained without an effort to represent each part of the 

. field according to its due importance. 

S. AVERAGES AND AGGREGATES. 

Among al\ the problems involved in the making of index numbers 
the one that has been discussed most thoroughly is the best form of 
average to strike. Most of these discussions have come from men 
interested in the mathematical side of statistics rather than in the 
problem of ascertaining what changes have actually occurred in 
prices. The practical makers of index numbers, on the contrary, 
have seldom troubled themselves greatly about theoretical refine
ments of method. Indeed, the two problems of finding out how· 
prices have actually changed, and finding the best method of meas-



THE MAKING AND USING OF INDEX NUMBERS. 8~ 

. uring changes, appeal to two types of interest, whioh are seldom 
strongly developed in the same mind. The mathematioal statistician 
is likely to know little and care less about the field work of oollecting 
price quotations. To the practical statistician this field work is of 
overshadowing importance, and the subsequent manipulation of hiS 
data is a matter of secondary interest. Hence, a study of index 
numbers as they are made need not carry one into long mathematical 
flights.' 

First, it should be recalled that certain compilers of index numbers 
do not strike averages at all. The old form of the Economist index 
and Gibson's present index, for example, are sums of relative prices. 
More important are the series which dispense with the use of relative 
prices for each com!llOdity, and give results in t,he form of sums of 
actual prices, or such sums thrown back into a series of relative num
bers. These cases are still exceptional, however, and most index 
numbers are made by finding some sort of average from the relative 
prices of the commodities included. 

The sort of average struck is almost always the arithmetic mean
that is, the sum of the relative prices divided by their number .. 
Oocasionally medians are used-that is, the midmost relative prices 
which divide the whole number of cases into two equal groups. In one 
famous investigation,' geometric means were employed-that is, all 
the relative prices for a given date were multiplied together and the 
nth roots of the products were extracted, n standing for the number 
of commodities included. But Jevons has had few imitators. The 
other standard forms of averages-the mode and the harmonic mean
have been discussed frequently, but used seldom, in making index 
numbers.' 

For the geometric mean two great merits are claimed. ,First, unlike 
the arithmetic mean, it is not in danger of distortion from the asym
metrical distribution of price fluctuations. Chart 2 shows that in a 
large colleotion of percentage variations from the prices of the pre
ceding year, the extreme cases of rise run about twice as far up the 
scale as the extreme cases of fall run down. Such a distribution is 
characteristio of relative prices in general. Indeed, the ~ase cited is 
distinctly moderate; most collections of variations covering many 

I The bestsystematlc discussions o(averaglng forthepurposemhand are to be found in Prof. Edgeworth'l 
papers ~rerred to in footnote on p. 0: Irving Fbhu's The Porchasing Power oC Money, revised edJtfon. 
1913, pp. 88&-429: and C. H. Walsh's The MeasuremmtotGeneml Exchange-Value, 1901. 

I W, S.,JeV()DS, "Al6rlousfallln thevalueofsold B3Cel'tamlilCl," 1863. Repdnt.ec1inlUs lAve5t1gatfoDlJD. 
CwTencyand F.Inanoe, 1&'M. pp.l3-11S. 

• Conoarning the propertJes o(:these averagessee, for example, F. tHek, Statistical Awrages (translated 
by w. M. Persons), and O. U. Yule, introduction to the Theory of Statf:!ltics, pp. lID-123,l28-12D. 
The "crude mode" lJI that relative price which occurs m05t(requently In the data underexamlnaUon, e.g., 
in Chart. 21t is "00 cJuwge." The true mode is" the value or the variable corresponding to th(ll maximum 
oltho ideal trequency-curve wbich gives the Clo.llest possible Ot to the actual dJstrlbuUon. " "The harmoDJo 
mf'BD otaserino.r quantUlesls the reclprocaJ. o.f thearil.hm.eticmean olthelrreclprocal9.'J 

942Glo-Bull.li3-15--6 
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years would show a greater difference. Of course there is no limit to: 
the possible percentage of rise, while the possible percentage of faI 
can not exceed 100. If the price of one article be doubled and thE 
price of another be halved, their relative prices will be 200 and 50, 
Then an arithmetic mean will show a net rise of 25 per cent; fOJ 

200:' 50 = 125. But a geometric mean will show that the price level 

has not changed; for ..j200X 50= 100. Second, geometrio means ClUJ 

be shifted from one base period to another easily and without 
inaccuracy. Suppose, for example, that the price of wheat falls 
from $1 per bushel in 1913 to 50 cents in 1914, while the price oj 
corn remains unchanged at 40 cents. Then the relative prices are--

(1) On the basis"prices in 1913 = 100: 

Wheat: ................................ / ... ~oo II.I~ 
Corn. • . . • . • . . • . • . . . . . . . • . • . . • . . . . • . . • . . 100 100 

(2) On the bllSis, prices in 1914=100: . 

11~311." 
Wheat.... .......... ... ........ ... ..... 2DO 100 
Corn................................... 100 100 

The arithmetic ILlld geometric means are 
(1) On the bllSis of prices in 1913: 

~ ArltbmeU· ....... ·1 
HtI3............ (100+100)+2-100 
1914....... ..•.. (50+100)+2- 75 

(2) On the bllSis of prices in 1914: 

· 1 MltbmeU. """""·1 
11118............ (2m+lOO)+2-1tlO 
lUI4............ (106+100)+2-100 

Geometrio means . 

../IOOX 100-100. 00 

..; 5OXtoo- 70. 71+ 

Geometrlo means. 

.,/2DOX 100-141. 0-

.JlOOX.lOO-loo.OO 

Here the arithmetic means can not, but the geometric means can, 
be shifted from the 1913 bllSe to the 1914 bllSe or vice versa by 
simply dividing the index number for one year by that for the other. 
That is, 100+75=1331, not 150; but 100+70.71=141.42.' By 

I See the dlacuss10n of ablttmg bases, pp. 39-H. 
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shifting the base in this simple fashion geometric means can be made 
to give direct comparisons between the price levels at any two dates 
covered by the investigation, whereas with arithmetic means com
parisons must always be made in terms of prices at the original base 
period. 

The chief objection to geometric means in an index number 
intended for general use is that this form of average is unfamiliar and 
therefore more likely to be misinterpreted than arithmetic means. 
Further, geometric means do not have any direct bearing upon 
changes in the purchasing power of money as do arithmetic means 
and weighted aggregates of actual prices.' Finally, geometric means 
are more laborious to compute than arithmetic means or medians. 
Instead of adding the relative prices just as they stand and dividing 
the sums by their number, the computer must convert the relative 
prices of every commodity into their logarithms, add these loga,. 
rithms, divide the sums by the number of logarithms, and look up 
the natural numbers corresponding to the quotiente.· Statisticians 
are the more loath to incur the extra labor of this process since the 
special merite of the geometric mean are shared in part by certain 
other forms of inde", numbers. Like geometric means, surns of 
actual prices, or relatives made directly from them, can be shifted to 
any base desired. Like geometric means, again, medians are not 
more affected by cases of exceptionally great ad;vances in price than 

I This point is more tully explainod on pp. 88 and 89. 
JUrelatlve prices are notneeded lor any oUier pW'p098,lt is quicker to oompute the gOGmetlic mean from. 

the logarithms of the suC09SSive actual prices and then to find the ratios between the results. But even 
that is a somewhat longer process than calculating relative prices, cqstiDg them. up, and dlvidblg by their 
nwnbor. 

Tbat geometrio means can be computed. either with or without the use oll'6l.e.tive prices Is readily shown. 

P:, P': ltand ror tbeaotual prlca!l oln oommodities in the two years 0 and~. Let Po. PSt 
Po' ". 

Then the relative prices of these articles In the year z on the basts of actual prices in the year 0 are 

The geometrlo mean of these relatives hi 

But this OXpressi011 is equal to 

:;( p,) (P:) ... (P:) 

~( 'Po) (P:) ... (P:) 
And the latter oquesslon, of 00llnI8. Is the ratio between the geometrlo means of the actual prices In the .... ,...... 
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by cases of exceptionally great declines. Henoo in practice most 
makers of index numbers who distrust arithmetic means abandon 
relative prices altogether or use medians instead of taking to geo
metric means. 

Medians, indeed, have several distinguished champions among 
theoretical writers.' Of all averages they are the easiest to compute, 
for a quick arrangement of the materials followed by simple count
ing of the iteIns takes the place of casting SUIns and dividing by the 
proper number. And Prof. Edgeworth has recently argued that the 
median is safer than the arithmetic mean when, as in the case of 
index numbers, the iteIns to be averaged are samples drawn from a 
larger field. For, according to the theory of probabilities, the prob
able error of the rv.edian can not in any case be much greater than 
th!,-t of the arithmetic mean and in other cases it may be very much 
less.' 

But medians have their drawbacks. (1) They are not perfectly 
reversible; that is, they can not always be shifted from one base to 
another by simple division. (2) The median may not answer pre
cisely to its definition when several of the iteIns to be averaged have 
identical values. For example, in Table 2 of this bulletin it often 
happens that the median falla in a large group of precisely identical 
figures, so that it ceases to be true that half of the cases are above 
and half below the qJ.edian.' (3) Medians of different groups can not 
be combined, averaged, or otherwise manipulated with ease as can 
arithmetic means. For example, in making up its index number the 
Bureau of Labor Statistics can add the SUIns used for making arith
metic means of the relative prices of farm. products, foods, cloths and 
clothing, etc., and from the sum of these SUIns strike the grand aver
age for all commodities. It could not handle medians in this con
veuient fashion; instead of combining the SUIns from the groups it 
would have to combine the single commodities. Similarly, a reader 
who' finds arithmetic means of two groups in different sources can 
compute the arithmetic mean of these means, provided the number 
of iteIns in each group be stated, with no greater error than that 
arising froll'. the dropping of fractions in the published data; but he 
can not approximate except in the vaguest way the median of two 

I Compare, tor emm.ple, F. Y. Edgewortb., flInde:l: numbers," DJctlcmaryof PolltteaJ. Economy. Vol. II, 
p. 888; IrvIng Fisher, The Parchasfng Power ot Honey. reveoo edition, p. 425; A. L. Bowley. Elements of 
StBtfJtUB,lIIBOODd edition, p. i3l. Walsh, however. prefBra the geomeRio 1D08D.. Bee lib Ji8UJl'8Dlellt of 
General Bxohauge-Value. 

'See his paper "On the use ofanalytfcal geometzy to ntprerlBDt certaiD kinds ofstatlstlol,"lawuaJ. of 
tboRoyal StathtlC8l Booiety, Juno,l9lf. Vol. LXXvn, p. 733. 

• In 1891, for instance, 233 commodities are represented. ou.balf the list b liS. But 82 commodItiea 
rose In price, while 106 toU. The remaJDlng 44 did not ehanga. Here not only tbe median but also the 
6th docll fa]1 in the group "no chanp." Ofcourse tbe modlan hero does nohlJvide t.he whole number of 
cmealnto two equal pBl'ts any more than the 6th deeD dOCll. 
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medians.' (4) When the number of items to be averaged is small, 
medians are erratic in their behavior. For in such groups there is 
often a considerable interval between the midmost relative price and 
the relative prices standing next above it and next below. No change 
in any of the items, large or small, can alter the position of the median 
unless it shifts an item from the upper half of the list to the lower half, 
or vice vers~. But any change of this character, large or small, will 
make the median jump over the whole interval between its former 

-position and that of the next highest or next lowest relative price, 
lIllless the change happens to place a new item within thoslllimits. 
In large groups such erratic jumps are less likely to occur, because the 
intervals between the median and its nearest neighbors are usually 
slight. -

Most of the advantages and defects of arithmetic means have been 
mentioned incidentally, but it is well to list them all together. (1) 
Arithmetic means, then, stand next to medians in ease of computation, 
and even ahead of medians when the items are to be averaged first i1f 
small and later in large groups. (2) They are perfectly definite in 
meaning. (3) Their familiarity to all readers is a great advantage 
in work intended for wide reading. (4) They are more represent
ative averages than medians, being affected by any change in anyof. 
the items in the group. (5) They can themselves be averaged and ma
nipulated algebraically in various other ways.' On the other side of 
the score it must be said (6) that arithmetic means are liable to distor
tion from the occurrence of one or two extremely high relative prices; 
(7) that arithmetic means of relative prices can not consistently be 
shifted from one base to another without recomputation in full,' 
and (8) that they may conceivably give contradictory results con. 

lIt Is a convenient feature of artthmetlo means oomputed trom relatives based on average prices over a 
period ot yeam that the mean of these DlB8DS for the b8ge period must be loo-&gal.n barring dlscrepanc1el 

::!'f::~:a.~~a::::W~:;:~8e::::~~:'=~ft~=:=::n~~~ 
and had all commodities been quoted in every year of the decade. If medianB made from these figures add 
up to 1,000.0 In 1891).1899, it Is aooldmtal. 

I See, tor example, G. U. Yule, Introduction to the Tbeoryof Statistics. pp. 114-116. 
I See subsec. 6, II Base Periods." 
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cerning the direction in which prices are moving, according as rela.
tive prices are computed on one base or on another.' 

Concerning the numerical value of the three averages under dis
cussion, it can be proved that the geometric mean is always less than 
the arithmetic. On the other hand, the median may be either above 
or below the arithmetic mean, and likewise either above or below the 
geometric mean. For example, if the relative prices of the 145 com
modities represented in the second index number of Table 8 be aver
aged in these three ways, the results are as follows for 1913: 

Geometric mean, 125.7; median, 126.9; arithmetic mean, 131.3 .. 
. A fuller study of the relations between medians and arithmetic 

means is provided for by the following table.' In the chain index 
the two forms of average never quite coincide; the median is smaller 
in 20 cases and larger in 3; it is also steadier than the arithmetic mean 
in the sense that it indicates an average annual change of 2.22 per 

. • Take, tor uample, tho following data: 

m .. " P ... b1Ubol .................... : .. 1 
Corn, pet' busbel ........................ . 

Then compute Index nnmbers on tbe basJs 1913-100: 

10.'" . .. 
1013

1 
11.01 . .. 

1918 1914 

~~~re:.:!v;J:!,~:::::::::::::::::::: ~~ ~ 
1--,...--1--",,--1 

Index num~ •• : •• _ ............. . 100 126 

Also, compute fndexnumbers au the basis 19101_100: 

1913 1914 

~--~~--------~--------

~~~~lr!':rr~::::::::::::::::::::: ~ ~~ 
I--"":::-;-....,,...~ 

lndexnumbers ................... . 126 100 

Thus it appears that prioos were 25 per cent higher In 1913 than In 1914 and also that they were 25 per C8Dt 
hlgher In 1914 than in 1915. Much stress 18 otten lald upon lliustratJons of this sort; but tbey are not serJ. 
oUlly dnmagIng to the good repute ot arithmetic means when properly Interpreted. What theyreaJlysay 
Is: The arithmetic mean variation or prJ .. from 1913 to 1914 may conceivably be upward in parcentageaol 
prJ .. In 1913, and at the same time be downword in peroentagea 01 prices In 1Ut. No reallnconsistencyls 
involved in that statement to one who Cll\D. keep the meanings or the two results In mind. It should be 
added. that casea in which such apparent incons:1steDcy oecurs, while common in theoretical dbJcussloos, 
Beldom U ever occur In the pract1caJ. computation of wholesale-price Index numbBn.. In retall~prlce indexes 
they are not unknown. An example has been pointed ont In the BritJah Board. of Trade's reporbJ upon 
costofllvlngot tbeworklng cl8S8l;'lS. Bell the revieW5 by 1. M. Kern.1n the Economic 1ournal, September 
and December, 1908. 

'For numerical examplea or geometric and. arlthmeUc meana computed from the same data, see F. Y. 
FAgeworth, "A defonseollndox numbers," Economlo 1ournal, Vol. VI (18116), p. 137, and A. W. Fl~ 
"M.odes ot coDlltruotlng indox numben," Quarterly J'ownal of EnlnomlOl, Vol. XXI (1007), p. 07. 
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cent from prices in the preceding year, as against 3.64 per cent for the 
arithmetic mean. In the fixed-base series for 1890-1913, including 
145 commodities, the median is likewise steadier than the arithmetio 
mean, showing a smaller percentage of change except during the 
middle nineties, when the price level was at its lowest. The second 
series for these years illustrates the erratic character of the median 
when used to average 8. small group of variations. Here the median 
is greater than the arithmetic mean in 13 years, just the same in one 
year, and less in 10 years. Moreover, it shows 8. greater 8.verage 
change from one year to the next than the arithmetic mean. Finally, 
the figures for prices during the period of irredeemable paper money 
(1862-1878, inclusive) show how far arithmetic means may depart 
from the medians when a few commodities attaiJi very high relative 
prices. The maximum difference occurs in July, 1864, when the 
li:rithmetio mean exceeds the median by 42 points, or more than 20 
per cent. This excessive difference is due to the high prices of cotton, 
tar, and other southern products. It is precisely in cases such as 
this that the median is distinctly safer to trust than the arithmetic 
meane 

'I'.uu: 17.-cOHPARIBONS OF HEDIANS AND ARITHMETIC KEANS AS AVERAGES OJ' 
RELATIVE PRICES. 

IData from Bulletin or,the Bureau of Labor StatbtlcB, No. 149.J 

Year. 

KediaDs. ArI~tfc JIediaDs. ArI~ttc HedJaos. ~tIc 

------+--1---/--1-----
1890 ................................................... . lll! "' no 116 
1891........................... ::I:: 0 - 0.2 III 113 109 "' 1892........................... -3.1 - 4.4 1111 106 100 '''' IS'lJ3........................... ::I:: 0 -.2 
1894........................... -7.1 - 8.7 
1895............................ -2." -1.5 

104 "" "" 100 .. .. .. .. .. 113 .. .. 
1896........................... -1.2 - 2.8 1M) .. .. 88 
1897........................... ± 0 +.2 01 .. .. 1M) 
1898........................... +1.8 + 4..8 .. 113 .. .. 
1899........................... +6.& +10.4 100 100 "" 1111 
lU1l1........................... +7.5 + 9.4 100 11l 117 113 
1901........................... -1.& - 1.1 1111 110 112 III 
1902........................... +2.2 + 4.6 
11103........................... +1.3 + 1.2 
1901;........................... ± 0 -.1 

no Ut m no 
III "' 118 
112 Ut ... 122 

1905........................... +.7 + 2.'11 114 no 126 123 
1906........................... +5.1 + &.8 no 122 131 130 
11107........................... ;.3.0 + 8.0 129 130 133 133 
1908 .................. ·••••••••• -3.8 - &.6 U. 121 125 124 
1909........................... ± 0 + 3.2 121 124 130 133 
1910........................... +1.& + •. 1 124 131 .126 133 
1911........................... -.D -1.9 125 130 131 129 
IIH2........................... +1.0 + S." 127 13' 130 140 

ID13············ .. ·•···· .. · .. ··I==+~··9=+~1.;.,;.=F=;;;,,=I=,;;;=l=.,;;;....=I==;;;;;= 
Averaces. IM1O-1R99 .................................. . 

1~1909 ................................. .. 

127 131 127 '" 100 100 101 100 
115 118 123 122 

191()-IDI3 .................................. . 126 132 130 136 

A \'t!Jqe change from one year 
to the qext ............... .. .... 3.61 4.13 ..,. ..... 

, Campen! Tables 2 and S. • Compan Table ~ 3eCODd ser.les. • Com~ T1.bIe 8. Mtb. aedes. 
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TABLB l'1.-COHPARIBON8 OF MEDIANS AND ARITHMETIC MEANS AS AVERAGES O}l' 
RELATIVE FRICES-Concluded. 

IFrom W. C. Mitchell, Gold Prices and Wages under tbs Greenback Standard, pp. &9, OO.} 

92 commodities at wholesale (prices in 1880-100). 

Yo. Arfth- Y .. Arltb-y..,. y..,. ....... metlc Year. ....... meUe m_. ........ 
1860,~~:.:::::: .00 .02 

l881't~~~~~~~:~ 
.69 '79 l87f,January ..... 13. 14' .00 '02 .66 17. 

~~~:::::: 
.211 1<1 

J~ ••••••.•••. .00 100 .60 17. 13. '38 . 0 ber ........ • 00 .02 .62 .72 13. 138 

~l·ti~;~:··~·:::::: 
.00 .00 18 .. 't~~::::::: .58 171 1875,JIIDtlaIY •.•.. '27 .38 .. OS .62 "" t~~~:::::: 

.26 132 .. .. 16' .OS .2' ~211 
October ........ .7 "Xl 15. .66 .20 .27 

l8&2,t£:.~:::::: 
'00 115 · ... 't¥f~;:::::: .59 .os 

l878,t~~~:::::: 
117 122 

'00 _112 15 • • OS 115 .22 
'00 12' .58 '58 "' 118 
III .2. '53 157 .OS 117 

'B41't~~:~::::~: 
'26 142 1870,JODl!fllY .•..... 147 16' 1877. .14 '2' 137 '66 tJl~~·::::::::: 14. H' .08 118 
134 I .. 13. 145 100 11. 
135 ... October ....... 135 143 

'878'i~::~H 
.62 "' .... 'w[I::::·:::;; 15' .79 1871'ia;rW::::::::: 133 .42 .. 167 

169 •• 7 13. 14. .. "" 194 23' July ••........ 130 137 •• .. 
200 ... Octoher ....... .29 ... 94 102 

18 .. t.~7:~·;·;:::: 
"0 348 

1872,~rr::::: 
133 141 1879,JBO~ ..•.. 88 .00 

190 206 14' 145 tJl~::::::::: .. .. 
158 183 13' 139 8S OS 17. .05 133 143 Octobor ...•.. .. "" ""'t¥[>;~~:: 
182 , .. 

1873,t~~:;:::::: '''' 14. 
'880'wt::::::; '08 114 

173 186 137 , .. 167 11. 
lSI 101 130 14. 102 110 
173 188 1:U 14. 101 111 

. Avarage ehangelrom one quarter to the nut: lledlaDS, 6.68 points; arithmetic DUIaIIS, S.&; poInts. 

Wise choice of the average to use in making an index number, 
then, involves careful consideration of the materials to be dealt with 
and of the purpose in view. (1) If that purpose be to measure the 
average ratio of Change in prices, the geometric mean is the best, 
indeed, in strictness, it is the only proper average to employ. For, 
alone among our averages, the geometric mean always allows equal 
influence to equal ratios of change in price, quite irrespective of the 
previous levels of the prices in question, the amounts of money rep
resented by the cho.nges themselves, or any other factor. As has 
been said already, in a geometric mean the doubling of one price is 
precisely offuet by the halving of another price-though it the two 
prices were originally the same the rise amounts in money to twice 
the fall. And further cho.nges of 10 per cent from the two new prices 
will again be precisely equal in their influence upon a geometric 
mean, although 10 per cent of the price that has doubled represents 
a sum of money four times as great as 10 per cent of the price that 
has been halved. (2) But these same examples show that geometric 
means are not proper averages for measuring alterations in the 
amount of money that goods cost. And as a rule our interest does 
center in the money cost of goods rather than in the average ratio 
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of changes in price. For example, when we are investigating the 
increased cost of living, the doubling of one item in the family budget. 
may wen be twice as important as its halving; and when we are 
studying the "relation of prices to the currency, & large upward 
variation should count for more than & small downward variation, 
for it requires more currency." 1 For such purposes the arithmetic 
CuUT ll.-A OOllPARISON OF MEDIANS AND ARITHMETIC MEANS OF US COMMODI· 

TIES. (BASED ON TABLE 17.) 

&W9~~WW~~WWWW~~~~_W~~~WU~ 

/, 
~Hr~~~~~~~~~~~-+-+-+-+-+-+-+-+-f~-+-+~J' 

_H-~t-~~-+~~t-~~-+~4-+Hni~\~~'L!+,~V4~~~ 
WI \\/11 

W'tll ~'?JWVSV6'97' '99'~ 'tVt'.a.·o.J'D4·06~117"AS'b9~''lI 7.2,".3 

mean is the logical average to use. (3) Frequently, h~wever, the 
very fact that an article has advanced greatly iri price cuts down its 
market, so that the increase in money cost represented by the arith
metic mean exists on paper rather than in fact.' When such cases 
of extreme advance are numerous among the relative prices to be 
averaged, the median may give more significant. results than the 
arithmetic meap.. (4) When the number of commodities included 

I IrvIng Fisher. The Purcha.slDg Power 01 Money. revised edJt1on, p. e, note 2. 
t Suohce.ses might be Dlet b:rreducfng the walgbtallowed the arUcle in question; but wehaveseeu tba&: 

revising wt'Iigbts blurs the meaning of tbeindu: numbar, by making it Impossible to say how far &beflDal 
results mcmure the chaDp in pr_ and. how far they measure the change in weights. Sea p. '19. 
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in the index number is small, however, medians are likely to prove 
qhly erratic, representing less the general trend of prices than the 
peculiarities of the data from which they are made. (5) If the index 
number is designed for the public at large, the familiarity of arith
metic means is an argument in their favor; but it counts for nothing 
in the case of ;figures intended for specialists. (6) Often the useful
ness of a new index number may be enhanced without detriment to 
its special purpose by throwing it into a form directly comparable 
with that of index numbers already in existence. Then, of course, 
not only the form of average but also the base period employed in 
making the existing series has special claims for imitation. (7) Finally, 
the desirability of making index numbers that can be shifted from one 
base to ..nother dooerves far more consideration than is commonly 
accorded it. On this count the score is in favor of the geometric 
mean. If geometric means were invariably used, all index numbers 
could readily be cOIppared with one another, whatever the bases on 
which they were originally computed. And that would be a great 
gain to all students of prices. 

No single form of average made from relative prices, then, is with
out its merits and its defects. Can we not escape the necessity of 
relying upon anyone of them by giving up the use of relative 
prices and falling back upon aggregates of actual prices I 

Index numbers made on this latter plan practically compel the 
compiler to adopt a systematic scheme of weighting. For the hap
hazard weighting involved in merely adding up the raw quotations 
for different commodities in terms of their ordinary commercial 
units is far more dangerous than the haphazard weighting involved 
in using the same materials after reduction to relative prices.' It 
is also truE! that sums in dollars and cents are likely to run in amounts 
awkward for comparison; but these sums can quickly be turned 
into a series of relatives on the scale of 100. The same device meets 
the objection that the introducti~n of new commodities, necessary 
at intervals in any large index number that is kept up to date, di ... 
turbs a sum of actual prices more than it disturbs an average of relative 
prices. This statement is valid because the quotations for new com
modities, however adjusted, are just so much added to the old sum; 
while the xe1ative prices of new commodities may be either above 
or below the old average, and often exercise but a trifling net effect 
upon its value. But by noting the ratios between the sums of actual' 
money which include and which exclude the new commodities, and 
by using these ratios to adjust successive aggregates, the compiler . 

I Bee the example Irom. Hunt .. Mercha.ntl' Maga&ine given In sobsectJon... However, a vwy rough 
system of weights based upon gmBSwork may give quite as good mults 81 the haphruard wefgbttng 01 
relatlvoprlcl'lt. Prof. Irving Fisher suggests to the writer D "tuy man's Indu: number," made by adding 
aetulll pr.lees tor ordinary collllllereial units, with tIleJr decimal polntlt sbllt.ed fonrard or backward. (I' 

18ft unchanged, according to the estimated Importance of each artJcle. 
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meats this difficulty quite as well as if he were averaging rolatives 
from the start. • 

The technical difficulties attending the co;"'truction of index num
bers made of actual prices, then, can be surmounted. Offsetting these 
difficulties are numerous and substantial advantages. Aggregates of 
money prices weighted according to the importance of the several arti
cles are as easy te understand as arithmetic means of relative prices. 
They are less laborious te compute than any other form of weighted 
series, for no relative prices are used; the- original quotations are 
multiplied directly by the physical quantities used as weights, and 
the products added tegether. They are not tied te a single base 
period; but from them relative prices can quickly be made upon 
the chain system or any fixed base that is desired, and these relative 
prices theIllSelves can be shifted about at will as readily as geometric 
means.' Hence they are capable of giving direct comparisons 
between prices on any two dates in which an investigator happens 
te be interested. Hence, also, they can be compared with any index 
numbers covering the same years, on whatever base the latter are 
computed. Their meaning is perfectly definite-which is not always 
true of medians. They can not be made to give apparently incon
sistent results like arithmetic means. When published as SUIllS of 
money, they can be added, subtracted, multiplied, divided, or aver
aged in any way that is convenient. When weighted on a sound 
system, they can not be unduly disterted by a very great advanoe 
in the price of a few articles, and yet, unlike medians, they allow 
every change in the price of every article te influence the result. In 
fact, they combine most of the merits and few of the defects charac
teristic of the various methods of averaging relative prices. -

I The legU1macy of shi1tfng these relatJVeIS by the "short" method is b6.'lt shown by the use ot symbols. 

Let ~~~'~:Z~,,.}:.~~t,,. the money prieos of the two commodities p and p' in three y81U8 

Then the sums or these actual prices w111 be-
Po+p'oin tbeyearo. 
Pa+p'.1n the year %. 

p,+p',in the year II. 
Relative prloes In the year:.: computed from thfBG sums wID be-

~-$~on the b&sIs or prlces In the),8IU' 0, and 

~;~on the basb otprices In the year,. 

Relative prices in the year" will be

~-$j::on the bub ofprlce! in tbeyoor o. 

Now the relative price in the year :t, computed on the basis ot prices in the year '0, can be turned fnto 
the rela.tlve price tor the year :t on the basis of prices In the ,ear r. by dividing the relative tor Ute year 
J:QD the bfWsotpricesJn the year 0 by Lhe relative tor tho yearr on the basis otprices in the year o. For 

~+1?II+P"_P~+~" 
Po+p'o P.+p'o p,,+p', 

Tbe reason why ordJnary arithmetic means of relative prictlS CILIl not be COlllIi!ltenUy shuted toanother 
bas. by tbla simple method 18 explained In subsec. 5, p. 39. 
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But the main issue has still to be faced. Averages of relative 
prices and aggregates of actual prices are different kinds of things. 
Which kind do we want in an index numbed Do we wish to know 
how certain sample prices have changed on the average, or do we 
wish to know how the total cost of a sample bill of goods has changed i 
This. is practicolly the same question we considered on pages 88 and 
89 in discussing how best to average relative prices. And the answer 
given there is valid here. If our interest reaJl.y lies in meosuring 
average ratios of change, then geometric means are best. But (1) 
the unfamiliarity of this average outside technical cireles is itself an 
objection to meosuring average changes in an index number desigyfed 
for wide use, and (2) a measure of change in the money cost of goods 
probably serves more uses than a measure of average ratios of change 
in prices. Now, the weighted aggregate of prices is the best measure 
of change in the money cost of goods; it is better in several ways 
than the simple arithmetic mean of relative prices, and in addition 
it has all the merits of the latter form of average. For the relatives 
which can be computed from these aggregates with little trouble are 
identical with arithmetic means of relative prices, when the latter are 
weighted by the money values of the physical quantities used as 
weights for the corresponding actual prices. 

This identity of the variations of a weighted aggregate of actuM 
prices and the arithmetic-mean variations of similarly weighted rela,. 
tive prices can readily be demonstrated. Suppose that we have 
collected the price quotations and the weights to be used in an index 
number, and have decided what period to make the base for com
parisons. Then if we want an aggregate of actual prices, we merely 
multiply the quotations of each commodity' at each date by the 

,physical quantities used as weights, and add these products. To 
measure the variations of these aggregates in terms of prices at the 
base period, we have ouly to divide the aggregate for each period by 
the aggregate for the base period. But if we plan to make a weighted 
arithmetic mean of price variations, we begin by turning the quota,. 
tions into relative prices. That is, we divide the actual price of each 
commodity at each date by its price in the base period. Then we 
weight these relatives, not by physical quantities as in the first case, 
but by the money values of the physical quantities at the prices of 
the base year. But in this step the prices of the base year, which 
were just used as divisors to get relative prices, are used again as 
factors by which the relative prices are multiplied. Hence our results 
are the same as if we had neither multiplied nor divided by the prices 
of the bose year; in other words, the same as if we had multiplied the 
quotations of each commodity in each year by the physical quantities 
used as weights. But that is just what we did when we set out to 
make an aggregate of actual prices. So far, then, the two processes 
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are identical in their outcome. And the remaining steps are also the 
same. The products must be added, and the sums divided by the 
physical quantities used as weights times the actual prices of the base 
year. Therefore, to make relative prices from aggregates of actual 
prices is a shorter way of getting the same results as are obtained by 
making similarly weighted arithmetic means of relative prices.' . 

In addition to the advantages peculiar to themselves, then, aggre
gates of actual prices can readily be given all the advantages claimed 
for weighted arithmetic means of relative prices. This combination 
of qualities makes them the most desirable type of general-purpose 
index numbers.' 

V.-A COMPARISON OF THE LEADING AMERICAN INDEX 
NUMBERS FOR THE YEARS 189b TO 1913. 

Most cf the threads running through the preceding sections can 
be woven into a comparison of the best-known index numbers cur
rently published in the United States-a comparison having intrin
sic interest of its own, as well as making a fitting summary of the 
introduction to this bulletin. Much repetition of conclusions already 
stated will be necessary, but repetition makes the essence and the 
usefulness of summaries. 

I The explanatlan glvanln the text may be put in tho form of algebralo tormulm for readers willfng to __ boll. 

Let 'P~ :-:!rcpresent the prices of the commodltloa hom which an tndOJ: Dumber Is to be made In tbe 
p!. p; base year 0 and in lOme other year designated by the subsCrlpt~. 

Let ,. f', and ,. respectively represent the physical quantitlss of these oommod1tlesto be used 81 
welghta. 

Then aD unwelghted arlthmetio mean of relative prlCElll is represented by the following formula, In 
wh1ch. stands for the number of commodiUea included: 

~+~+ ... ~ 
'Pel P'. p: .. 

A weJghted aggregate of prlC811 reduced to relativeels represented by the following formula: 

P-f+P'.,'+ .. . p: p 

Pof+P'o ,'+ .. . p: tn 

A weighted arithmetlo lIlIsiw.l of relative prlO8lis ropre&8Dted by the following form~la: 

e!. P'., , P: ,,\ 
Po (I po)+P'o t, Po)+ •.. ~(I" Pol 

Po 1 + yog' + .... p: ,,, 

But in the n,meralor of thfs fraction. Po. p'Ot IQld p" cancel oat. Then formula (3) beoomes identical 
with formula (2). That is, the weighted aggregate or prices gives the same resulbl when turned. Into 
relatiVtlS as the weighted arithmetic moan of relative prices. and gives them with l(lSS work: . 

• Because 01 the disadvantages of CBlculating index numbers from relatives the Bureau of Labor Statil
tics has dbeontinuecl thnt method and is DOW eonstructing its wage Index numbers from weighted aver
ages of money WDpS, hours of lahar Index numbers (rom weighted averages of actual hours worked, and 
pril'Olndex numbers from wnlgbted aggregates of money prices. The quantities entering into exchange 
in the census year IflOll have been taken as the weight lor wholesale,prices. In making relatives from 
thllllacgreptes. Ule bed base l!l9O-1Sllt has been dlDrded.1nlavor of the last completed year. 
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1. ANALYSIS OF THE SIMILARITms AND DIFFERENCES. 

Seven index numbers are available for the analytical study pro
posed: Dun's, Bradstreet's, the Annalist's, Gibson's, malie from the 
original list and from the present list of commodities, and two forms 
of the series compiled by the Bureau of Labor Statistics. 

The first step toward comparing index numbers is to throw them 
into similar form and establish them upon a common base. Both 
forms of the bureau's series 1 and the Annalist series are arithmetic 
means of relative, prices on the base, average prices in 1890-1899= 
100. So, likewise, is the first Gibson series, which is made by the 
writerfrom the bureau's relative prices for the 50 commodities included 
in Gibson's original list.' These four series accordingly are compara
ble without more ado. 

Not so the remaining three series. Gibson's present index num
ber is a sum (not an average) of relative prices, originally computed 
on the 1890-1899 basis, but shifted for splicing upon Dun's series as 
it stood in 1907. This shift was effected by multiplying the sums of 
relative prices bi a number which made the Gibson figures in Jan
uary, 1907, almost the same as the Dun figures. Hence the Gibson 
series can be put back on the 1890-1899 "basis by dividing the pub
lished results by this multiplier.' Dun's and Bradstreet's series are 
sums of actual prices, and accordingly have no base of their own, 
but may be shifted to any base desired-in this case 1890-1899= 
100. Dun's figures for this decade average 584.32. By dividing the 
published figures by this sum and multiplying the results by 100 we 
can make a new series strictly comparable with the rest of our mate
rial. Shifting Bradstreet's series is less satisfactory, because it does 
not begin until 1892. The best that can be done is to equate Brad
street's average for 1892-1899 with the bureau's average for these 
years-that is, to put S6.7785=97.1-and then to apply the rule of 
three.' 

I For thedUJeteDC8!J between these two forms, see pp. 48 and 47, and footnote. 
I Tllia list Is given In the second footnote on p. 47. Theorlginal designer of this series,Dr.:r. P. Norton, 

oonllned h.ImsoU' to oomm6dltles quoted by the bureau, but hochanged the form of the bureau'srelatlvea to 
make them corJ'UJpmld with Dun's flgtlreIt In 1907. (See tberetenmce In thenext footnote.) It is, ofCOl.ll'Sl8, 
easy to use his ltitand the bureau', relatives to make an Index Dumber covering the years 1890 to 1U13 
em the 1890-1899 basis. 

'Th1smultiPUerwasobtatned1rom.theformuIa~ In which ,!-tlle Dun wef&ht for foods, 0.50; 

D_the average or Dun's nmdts for 1890-1899, namely, 18f.3: and C-the number of foods Included in the 
list, namely, 22. This formula has the value 1.9159, To dJvide the published results by lhis multiplier 
lUItorOll the orlCinW sums of relative prices. To get arithmetic mOODS Instead of sums, we mUBt divide by 
1.9100X22-42.1+. SeeJ. P. Norton, II A reTbed index Dumber formeasurlngthel1seiD prices," Quarterly 
Journal of Economics, August, 1910, vol. 24, pp. 75S, 75f. 

t No violence is done by this procedure to Brudstroot'sseri08, but the comparison is Dot qutteatisfackly, 
because our other series were Dot worked out on the basis, prices In lSUll-l899-97.1, and would probably 
bnve shown somewhat diJJerent resull8 U thoy had been. The only way to make a pert'oct comparison 
with Brodstreet's tlgures would bo to recompute all th" relativo prices that enter into the Burmu of Labor 
Statistica' Index Dumbor and tho other index numixu's here derived [rom It on the basis of 189a-1899-100. 
In other words, weare here pmctimUy applying the short IIU!thod of shUting a base, which has been shOWll 
to IIlvqlve iDaccuJ:K1a8. Soo Sec. IV, IUbiec. So 
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These seven series, then, all in comparable form, are assembled in 
Table 18.' The second and third sec~ions of the table facilitate 
certain detailed comparisons of greatest interest. 

A cursory examination shows that these seven series, made by 
five independent organizations, have a marked family resemblance
as was found to be the case with the six index numbers made from 
the Bureau of Labor Statistics data and presented in Table 8. They 
all say that prices fell heavily in 1890-1896, that prices rose in 1897-
1900, that they wavered rather uncertainly in 1901-1904, that they 
rose sharply again in 1905-1907, and once more in 1908-1913. They 
all agree that the general level about which these oscillations clustered 
was distinctly higher in 1910-1913 than in 1900-1910, and higher in 
1900-1910 than in 1890-1899. About the major fJ,.cts of price fluctu
ations, in short, the testimony from different sources is so unanimous 
that one can scarcely doubt its validity. 

1 The annual averages, made from the orfgtnal ftgune published by DUD. Bradstreet'., and Gibson, nm 
.. folloWl: 

y..,. Year. 

------1·-----II---~--~------
11105 ..•.••••••••.••.•••••.• '100.8 IS. 10 147.3 
lW6....................... 105.3 8.42 49.8 
1907 ...•••..•.•••••.•....•• 111.S 8.00 50.9 
1008....................... 109. 9 8.01 tw.2 
1009 ..•..•..•.....•.••..... 117.8 8.52 59.2 
lIno •.••..•.•..••.••••••... 119.2 8.99 69.8 
J911....................... 116.8 8. n 56.9 
1912....................... 124.4 lUg 62.6 

18'90 •••••••••••••••••••••• Il10.9 ........ ua.4 
1891...................... 92.2 ........ 00.8 
1892...................... 110.0 17.78 45.3 
1893...................... 92.4 7.53 46.0 
1S9f...................... 84.7 6.68 43.4 
1895...................... 81.3 6.0&3 42.0 
1896...................... 76.0 6.91 34.0 
1897.. .............. :..... 74.0 6.12 34.7 

1913 •• 0· •• ••••••••••••••••• 13).9 9.21 68.1 
J914....................... 122.2 .••..•........•• 

A""l"£i................. 8(32 '6.78 42.9 

1898. .............. ....... 78.9 8.57 38.7 
1899...................... 82.8 7.21 41.6 
111O}...................... 93.4 7.88 44.2 
1001...................... 96.9 7.57 "".6 
1902 ...................... 100.4 7.88 53.5 1900-1009 •••••••••••••• 103.43 8.11 61.0 
1903...................... 99.0 7.M 49.0 1910-1913 .......•..•... 13).33 9.03 69.3 
1904...................... 100.2 7.U 48.3 

In° D~'~~~W~. Little courteously IIlPplled Dun's ftgumI Cor Im-191" ln advanoa or their publkBtIon 

b AvertloP o11893-l.89Q. 
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TUI& lR.-A COMPARISON OF THE LEADING AMERICAN INDEX NUMBERS POR THE 
YEARS 1890 TO 1913. 

Dun', S~=;8 Gibson 
index Indo: index 

numb6t, number Domber, 

~!'s~~~orl~ 
.~ ....... ; .~ 
~~~~~~ 

-100. -97.1. -100. 

I-
Number 01 oommodJtles ...... 3101 98 110 242± 1" •• .5 
18t1O. ....••••••.•••••....•..... 108 .......... "' 113 II< 103 "09 1891. ..••••••••.•.••.••••.••••. 109 ······iii" "' "' 113 121 II. 
1892 ...•..................•.... 107 105 106 106 lOS 108 
1893 ..•••...................... 110 108 105 106 I .. '" 110 
189f .•.••...................... '00 '" .. go '" 103 102 
1895 •.••..................•... 11( '" .. .. .. '" 100 .. 
1896 .....••.................... 110 85 rn 110 110 81 '8) 
1897 ..........•................ 88 88 110 '" 80 .. .. 
1898. ....•..•.•.•.............. .. .. .. 93 .. .. .. 
189\) ...••••.•.•.••••.••••..•.•. .. 103 103 102 103 .. '" 1900 ........•.•.......•......•. III 113 II. III III I .. ' .. 1901. .....•.....•.....•........ II. 108 109 109 110 106 106 
1002 ........................... liD II. 116 113 II. 127 U7 
1003 ......•......•............. U7 II. 110 II. II. 116 107 
lQ(M ••••••.•••••••••••••••••••• liD '13 116 113 '14 110 109 
HID5 •••••...•....•.•..•...••••• II. 116 118 116 116 II. 110 
UI06 •••••.•.•......•..•....•••• 125 121 123 123 122 liS 110 
1007 ....•.•................•... 133' 127 122 130 130 121 120 
1908. .......................... 130 II. 125 - 122 121 120 1:11 
1909 ...•..•.•....•............. 140 122 132 125 ". 141 13' 
1910 ........................... ,<I '29 135 "" 131 141 .113; 
1911 ......•.•....•..•.......... 139 125 129 126 130 135 1131 
1912. ..••.•......••.•....•..... 14S 132 138 "" 134 ". '143 
1913 ••••••..........•.....•.... l~ 132 138 130 131 138 'I" 

Averages, t==~::::::::::::: 100 '.7 100 100 100 100 100 
123 116 126 liS liS liD II. 

1910-1913 •....... < ••• 143 120 135 129 132 141 138 

~ 
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TAlIU lB.-A COHPARISON OF THE LEADING AMERICAN INDEX N'UMBERS FOR THE 
YEARS 1890 TO 19~Dtfnued. 

Nwn6er 01 point. 6" which the ofh.,. index number. IDeN "reater (+) or I ... (-) them 
tlla BUl'Hu. of Labor Btalytic." •• riQ. In each llear 1Tom. 1890 to 1!JlS. 

Brad. R._ a_. 
Dun'. stroot's a_. B""," Ind"" Maxi- Ylnt-Indox Ind", index ofLabo number, Annalist mum mum nwn""'. num""'. Dumber, Statis- p.....,.' Ind", dUJer· diller-

y .... calcu- calcu- or~ ~"" 
form, number, encebo- cncabe-latodon latedon Ind", calcu-

:ri~r:ror 'WOOD tween 
b"". -. E~=ror 

number, lated on any two ~d~~O ~~ a"""r.- r=ror b .... 1890-1899 Index 

800-''''' f:;~ 800-''''' i'~ -100. num- Dum-
_100. -100. 800-''''' ....,"" -. b .... 

-97.1. -100. =100. ----f------------
1890 •••••••••••••••••••••••••• - • ......... + 1 + 1 -I. :; • 11 ······r· 18tH ••••••••••••••••••••••••• :; • '+"5'" + • + 1 + • 7 12 
1892 ••••••••••••••••••••••• __ • 1 - 1 ± • + ~. + 2 • ., ....... 
1893 •••••••••••••••••••••••••• + • + • - 1 ;; 1 + + I. 11 ......... 
1894 .......................... + • ± • - • • + 7 + • • ......... 
1895 •••••••••••••••••••••••••• + • - • ± • - 1 + • + 1 • ......... 
1896 ••••••••••••••••••••••••.• ± • - • - 8 - 1 - • -10 I. ......... 
1897 •••••••••••••••••••••••••• :; 2 - I - 1 - I - • - • 8 ......... 
1898 •••••••••••••••••••••••••• 1 + 1 + 2 ± • - 1 - 1 3 ......... 
1899 •••••••••••••••••••••••••• ;; • + 1 + 1 + 1 - • • ,. ......... 
1900 •••••••••••••••••••••••••• • + • + 1 ± • - • -12 .. ......... 
1901. ••••••••••••••••••••••••• + • - 1 ± • + 1 • :; • • ......... 
1902 •••••••••••••••••••••••••• + • ± • + • + 1 + ,. • .. ......... 
19Q5 ••• ~~ ••••••••••••••••••••• + • ± • + 1 ± • + • - 7 I. ......... 
191)ol •••••••••••••••••••••••••• + • ± • + • + 1 + • - • 10 ......... 
UI05 •••••••••••••••••••••••••• + • ± • + • ± • - • - • • ......... 
1906 •••••••••••••••••••••••••• + • - • ± • - 1 - • • 10 ......... 
1907 •••••••••••••••••••••••••• + • - • + • ± • :; • -I. 13 ··'···r· 1908 ..................... • ••••••• + • - 7 + • - 1 7 + • ,. 
1909 ••••••.••••••••••••••••••• +15 - • + 7 - 1 + ,. + • ,. 1 
lOW •••••••••••••.•••••••••••• +11 - 1 + • + 1 +11 + 7 12 ·· .... r· 
1911 •••••••••••••••••••••••••• + 13 - 1 + 3 + • + • + • 14 
191a ••••••••••••••••••••••••.. +18 + • + • + • + ,. +18 ,. 1 
1913 •••••••••••••••••••••••••• +18 + • + • + 1 + • + I. " ......... 
Arithmetic 8UIIlII •••••••• _ ••• '33 .. .. .. 173 ISO 28' • 
~~~~iiCia··oom:· +10< -12 + .. + • + .7 - 3 ......... ......... 

puted from the--
1 .• 2 .• I .• 7.' 11.2 . .. Arithmetic SWDlI ••••••••• ... ... 

AlgebIaio suma. .......... + '.3 - .. + I.' + .. + U - .1 ..•...... ......... 
Ilaxbnum dift'ermees .••••••• + ,. - 7 + • + • +1" +1. ,. 1 
llJDimumdi1lerences ••••.••.• ± • ± • '" • ± • -'-1; + 1 3 ±. 

94261"-BulL 178-15-7 
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J.'AJD.B 18_A COMPARISON OJ' THE LEADING AMERICAN INDEX NUHBERS FOR THE 
YBAR8 1890 TO 191J-CoDelodecL 

NumlMrotpolnt. &" mllieh eacll Incfp numb.,. ,..,.e(+) or 1.11(-) 'neach eUCC"'.,1Hr. 

y .... 

-
NwnbeZ'ofQOlllDlOdJtfes ••••• 8100 88 110 ,""", 

1890-1891 •••••••••••••••••••• + 1 ........ '" • - 1 
1891-1892 •••••••••••••••••••• :; • "':::8" :. • - • 1892-1893 •••••••••••••••••••• • • '" • l893-lBIH •••••••••••••••••••• -I. -12 -11 -I. 
189f-1895 •••••••••••••••••••• - 4 • '" • -. 1895-1896 •••••••••••••••••••• - • -7 -7 - • 1896-1897 •••••••••••••••••••• :; • + 8 + • '" • 1897-1898 •••• _ ••••••••••••••• • + • + • + 8 
1898-1899 •••••••••••••••••••• + • + • + 8 + • 1899-1900 ..... _ ••••••••••••••• +13 +1. + • + • 1900-1901 •••••••••••••••••••• +8 :; • :; • -J>-
1901-1902 •••••••••••••••••••• + • 6 7 + • 1902-1903 •••••••••••••••••••• :; • + 1 :; 1 + 1 
1903-19Df •••••••••••••••••••• • :; 1 1 :; 1 
190'-1906 •••••••••••••••••••• '" • 8 +' • 1905-1906 •••••••••••••••••••• + 6 + 6 + • + 7 
1906-1907 •••••••••••••••••••• + 8 + • + • +7 
1907-1908 ..................... • -12 :; 7 :; 8 
1908-HIOlL ................... +,. + 7 7 8 
1909-1910 •••••••••••••••••••• + .. +7 +a + 6 
191B-191l •••••••••••••••••••• • :; • :; • :; • 1911-1912 •••••••••••••••••••• +. 7 • • 1912-1913 •••••••••••••••••••• - 6 '" • '" • '" • 
Net f::StJs~ ~ ~ ~~: ..... -13 '-26 -71 -23 

18116-1907 ................ +48 + .. +'" + •• 
1007-1908 ................ f- a -1' 7 :; 8 
1908-1912 ................ +18 +17 +13 8 
1912-1913 ................ -. '" • '" • '" • Difference b.w.... -'" and lowast pOints .......... .. '47 51 .. 

A versge clq\DKe from year to 
yoor ••••••••••••••••••••••• f.7 .... U 4.. 

Netrisetnl8llO-1918 ••••••••• .. '21 .. 17 ......... 

1~ "" U 

1 +1. +1. 
-7 -13 -11 - 1 + 1 + • - • • -If - • -8 7 
:. • -1. -l> • + 1 + • + • +1. + • +1. + 7 + 1 
+ 8 + • + • :; 1 + 1 + • • +21 +12 

'" • -11 -I. 
'" • - 1 + • + • :; • + 1 
+ • 6 + 6 
+ 8 + 8 + • :; • + 8 + • 3 +12 + 8 
+ 7 '" Q + 3 

:; 1 • • • +" +12 - • -11 -: • 
-86 -Zl -29 
'+41 +40 +4. • + 8 + • +" +'I) +17 - 3 -11 - 8 .. .. .. ... 7 .• 7.1 

17 .. 31 

t 1893-1913. 

....... -,. 
11 
11 • 7 
15 • 7 • 7 
11 
17 
12 • • • • .. • 7 • I. 
11 

........ 

........ 

........ 

........ 

........ 

........ 

.. ...... 

.. ...... 

"Inf· mum ........ ...,. 
b .. 

tw..,. an, 
two 
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·······i 
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The man'who thinks that index numbers do well if they get within 
10 per cent of the truth might be satisfied with this showing. But 
the man who hopes for three significant digits1 would be disappointed 
if he had to accept these seven series as similar in meaning and equal 
in authority. For the detailed differences among them are neither 
few nor trifling. Indeed these differences are distinctly greater 
than those found among the six index numbers made from the 
bureau's data and presented in Table 8. For example, (1) the net 
change in the price level between 1890 and 1913 is made twice as 
great by two series as it is made by two others; (2) the maximum 

S Or f« twoafplfloaot dJi1t1 wbeD the Index Dumber"_ thaD 100. 
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difference between any two series f~r a given year averages over 11 
points and varies irregularly between the wide limits of 3 and 19 
points; (3) in a year of ~uch decided business character as 1908 two 
of the series show a rise of 6 to 8 points, while four indicate a fall of 

0lIAR'f 12.-DUN'S, BRADSTREET'S, AND THE BUREAU OF LABOR STATISTICS' INDEX 
NUMBERS REDUCED TO A COHl[ON B.o\SIS. (BASED ON TABLE 18.) 

1\ 
~~-rT-~D-~~~~~-L~~-L+-r+-r+4r+~IH/+~/~·~ 

H< -I-~ Br...Lst-ct'$ HH-:++--f":.p..,:V-iH-t-l' .. 
--8,. ....... '" of boO? Statl3t,cs 

f 

t'~r-r-H~~HHH~I-+-+-+-+-+-+-+-+-+~~~4-4-+¥," 

1\ II 
~HH~I\~~++j~-hHH~+4-~HH~~g 

\ ,\~l~H-+++-HH-+++-I-+-H-+-+~q. 

II 
~~~±-iw:~~:tjf:t:;RR:t:;;J;.t~;::;J;:t;;!;iJ8~ ~ ~vww~w.wwwmwww~ww~~.~~~ 

7 to 12 points; (4) indeed the seven series all agree about the direc
tion of price changes in only 12 cases out of 23; (5) regarding the 
degree of these changes from one year to the next they show discrep
ancies ranging all the way from 2 to 20 points and averaging nearly 
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10 points for the whole period; (6) the seven series a.lso differ strik
ingly in respect to steadiness, the least steady making the average 
change in prices from one year to the next almost twice as great as 
the steadiest series makes it; (7) certain of the series reflect changes 
in business conditions with marked regularity, others are quite 
unreliable business barometers, etc. 

To show that these series differ in many details, however, means 
little. The significant problem is whether these differences are due 
to the inherent difficulty of measuring changes in the price level, to 
the crudity of the general method of measurement in vogue, or to 
technical differences in the construction of the particular index 
numbers in question. 

The way to attacJ!: this problem is shown by the preceding sections. 
The seven series may be analyzed with respect to the ultimate sources 
of information drawn upon, the adequacy of the original quotations 
of each commodity, the numbers and kinds of commodities included, 
the weights employed, the use made of relative prices, and the kinds 
of average struck. At each step the question is whether the observed 
differences among the index numbers accord. with the differences 
found to be characteristic of the various methods considered. If 
Jllj)st of the differences can be accounted for in this way, considerable 
confidence may be felt in the possibility of measuring approximately 
the variations in prices by index numberS. . 

The sources of information, the frequency of the quotations, and 
the forms of average used, are in part so little known and in part so 
similar that they give us no help in explaining the discrepancies 
among the results.' en the contrary, a marked influence can be 

1 Concerlling the SOW'C1!8 of information drawn upon by the eomp1lers 01 Dun's, Bradstreet'S, Gibsonia, 
and the AnnaU3t's index numbers. the published information Is slight. Despite the meager information, 
however, there seems UtUe rooson to doubt that all these authorities use market prices at wholesale. The 
Bureau of Labor Statistics alone state.! in full the source of every set of quotations, except those obtained 
from private houros. The di1Ienmces among the results tberefcn can not be ascrIbed to dUl6t8D088 1D 
the nature of the ultimate data, 

Dun's Review osea quotations for Jan. 1 and July 1 In the years 1800 to 1000; from 1901 forward It 
usee quotations em the 1st day of every month. B1'8dst.reet's U309 qU8l'terly quotations from 1892 to 
1896, 8Ild monthly quotations therenfter. The Bureau of Labor Statistics in 1913 secured weekly quof&. 
tiona for 44 commodities and monthly quotations lor 208. In 1890-1901, however, jt was obUged to content 
:It:soU with only 0Df quotation 0. year for 18 commodIties and with quarterly quotations lor .. more. (See 
Bulletins No. 39, p. 215, and No. 149, p. 28.) The Gibson index Dumber for 1890-100819 made from quota
tlonseollooted by the B~uot LaborStatlstJcsi fromJanuary,l909, onward It is based upon an independ-
81ltcollection otmonth1y figures. (Soo J. P. NOl'ton. "A rovised index Dumber lormetlSUl'ing the rise in 
prJcee," Quarterly Journal of Economics, Aug., 1910, voJ. 24, p. 758, Dcte.) As explained above, the index 
Dumber made from the list of 50 articles originally JncIuded by Gibson Is complied throughout from the 
bureo.u's data. Finally, the Annollst also takes Jts do.ta from the Bumau of LDobOl' Statlstka tor earUar 
years (1800, 1806, 1910, 1911), but seemingly makes 8ll independent compilation by montlls for 1m, and 
by weeks for 1913 and 1914. (The Anno.Ust figures tor 1891-1895, 1807-1899, and 1901-1009 have been 0JJed 
in by the present writer trom. computotioDl basod upon the bureau's relative prfces.) All theee anthon. 
tiel, then, have more lrequent BOd therefore more representative quotations for law years. For the earlier 
yean the Bureo.u of Labor Statistics' collection seems rather the tuUast on the who1&. But it Is not easy 
to show JUlt how the results are Dft'ooted by dl1foronce:s 10 the Lrequoncy of quotations. 

Also, the form 01 average used may be set aside 61 or DO moment in explainJng the dJMlrepancles aDlObI 
the results. Five of the series are arithmetic means or relative prices. The other two ale reJaUve tIguIw 
based upon suma 01 actual prices, and of courso these sums beBr the same ratios to 86Qb other as arlthmeLio 
...... ma<le 110m tbom wwl4 _, provided Ibowolgh .. ,....lIdju .... llollllll .. d. (Soopp.$:I ••• IOI.) 
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traced with confidence to differences in methods of weighting and in 
the numbers and kinds of commodities included. 

Dun's index number is said to be weighted by per capita consump
tion, and the weights for the separate commodities are so arranged 
that foods count for 50 per cent of the total, textiles for 18 per cent, 
minerals for 16 per cent, and other commodities for 16 per cent.' 
Gibson's index number in its present form is also said by the pub
lisher to be weighted according to Dun's method.' Bradstreet's series 
has a curious combination of rational and irrational weights. The ra
tional element consists in the inclusion of several quotations for impor
tant articles like pig iron, coal, lumber, and hog products, and only one 
quotation for articles like-lemons, tello, and flax. The irrational ele
ment results from the reduction of all the origina.l.quotations to prices 
per pound. On April 1, 1897, these prices per pound ranged from 
SO.0008 for soft coal and coke to SO.52 for quicksilver and SO.83 for 
rubber. Recognition of the excessive influence upon the -results 
accorded to these high-priced articles presently led the computers 
to drop them from the index number; but they seem to have retained 
articles like alcohol and Australian wool which in 1897 cost 50.33 
and S0.49 per pound-400 and 600 times as much as soft coal and 
coke. Haphazard weighting preponderates also in the two series 
from the Bureau of Labor Statistics, for the representation accorded 
to different commodities has not been thoroughly worked out on any 
logical plan. It is true that in the original figures certain highly 
important articles are represented by two or more series-for instance, 
coal, iron, cattle, and leather; but so also are certain articles of slight 
moment, such as window glass, glassware, saws, sheetings, etc.' In 
the two remaining index numbers, the Annalist series and the original 
form of Gibson's index number, no formal weights are applied; but 
the lists of commodities have been carefully studied and the most 
important articles allotted two or three sets of quotations. 

The constitution of the seven series with respect to the numbers 
and kinds of commodities included can best be represented iIi tabular 
form. The analysis, given in the next table, can not be applied to 
Dun's index number for lack of information about the eommodities 

. and weights used, and it can not be strictly applied to Gibson's pres
ent series because we know the commodities but not the weights 
allotted each. In the case of Bradstreet's index numb.er the percent
ages of the total are computed on the basis of the prices per pound of 
96 commodities published for April 1 , 1897. This basis is not wholly 

I See 1. P. Norton'. article In the Quarterly lownai of Economics, Aug., 1910, vol. lU, p. 7M. 
'It must be thBse wefght8 that make Glbson's flgures as recomputed from the published bldu: number 

for Table 18 di1Ier from the 881'1. made hom Gibson's present list and presented In Table 15. Thelatter 
8guree are un,"*,hted arithmetlo maans of the relative! prices prepared by the Bur.u. of Lab« Statist1al 
.... u.. 2'J artIel. which Gibson now blcluda&. 

• Compare pp. 61. a. an<\. 73, note S. 
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satisfactory, because the relative price per pound of different com
modities, and therefore their relative influence upon the result, has 
doubtJess changed considerably from year to year. But the error 
arising from using these figures for a single date is less than the error 
that would arise if we merely counted the number of Bradstreet's 
commodities in the several claSses.' In dealing with the remaining 
series counting the number of commodities in each class is satisfactory, 
since there are no weights tp be considered aside from the number of 
forms or products by which each article is represented. 

T.lBLB lB.-ANALYSIS OF THE COMMODITIES INCLUPED IN THE LEADING AMERICAN 
INDEX NUHBERS. 

Index number. 

1. BureauotLabOl'Stat1st1cs, 

I. B~~.~~~:~~~.~ 
3. ;Bradstreet's ......•.•....•• 

2: ~=st~~::::::::::: 
II. GIbson, present ........... 

Jndez. number. 

Total 
Dulnber 

or 
commodl-..... 

... 
145 
00 .. .. .. 

Number 
otoom~ 

modl_ 

Number of commodltl$\! - ..... 
8~~!" ManD' Raw. ......... factwod. 

.. .. 168 

sa 2i 88 
40 .. .. .. f .. 
8 • Il 

n • • 

Number of ·these commodities --
CoD, 

sum",
goods. -duCtll'S' 

goods. 

Both 
.... um
eJ'S' and 

pro
ducers' 
goods. 

-----1--+----
1. Bureau otLabor Sfatlstles, 

orl_I ................ . 
2. Bumauo(LaborStattstlcs, 
8. revlsed. .....•....•..•.... 

f. 
a. .. 

"" 
'09 
50 .. 
• 7 
n 

• OB 73 .. 
51 41 11 .. .. . 
11 12 1 
11 ..••..•....•.•.•.•... 
11 ..••••••••.•••••.•••• 

Peramlogo altho total. 

Raw. 

'" .. 
'36 

50 .. .. 

Con
sumers' 
goods. 

Slfghtly 
manu· 

factwod. 

ID 

" .. 
8 .. • 

Pr .. 
ducers' 
gT' 

.. .. 

Manu· 
factw-ed. 

'" •• .", 
40 .. ., 

Both 
"""""". 
""" and ., .. 
duC9l'S' 
goods. 

OS .. • 
!~ 226 112 

22 .. • 
68 ....... __ ..•••••• _ • 
110 ........•••••••••••• 

1 Bmdstreet'a now pobUshes quotations of 106 oommodJttea, base8 ita Inelez Dumber on quotaUOllS 01 
96, and does Dot tell which 10 are omitted. Ita prices per pound, published. tor only a short wbi1e in 1897. 
Inclnde 98 articles, among them rubber a.nd qruc.bllver. which are known to have boon dropped from the 
fndeE number at a later date. Accordingly the quotations for the remafning 96 arttcles have been ao. 
oepteci u the basis of this analysis. ThoJr prices per pound sum up to I6.1USC, wheroos Bradstreet', revised 
.Index number for tb18 date 1I16,(M6()-a, dUJerenoe 01 about:l per eant. 

t Pel'oeotage of the total weights on Apr. I, 1897, not of the number or commodities included. 
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TABU: It.-ANALYSIS OF THE COHHODITIES INCLUDED IN THE LEADmO AlIERICAN 

INDEX NUMBERB--Concluded. 

,. SuW/ilt-lon 01 the ram IftGt~ mad' .Ii_ht", lfttUU&faeturecf gooda. 

Indez: number. 

L BUIt'BtlolLaborBtatlstlcs, 
originaL ••...•..•..••..• 

2. BureauofLaborStat1st1cs, 
revised .•............•.•. .. Bradstreet's.. .•............ 

~ ~~=St~.~::::::::::: .. Gibson, preseot •.......... 

Number of thl!l!l& commodities 
Num- classi1ledas-

~:rr---.----r---.--~I----.----,---r---
modI- Farm. Anlm8l Forest Mineral Farm Anhnal FOMSt HIneraI 

ties. crops. =~ =- =~ crops. =~ tcrc:~ =-
74 18 15 12 ilQ I> 

.7 18 10 10 1. .. 7 7 .. .. . .. 1. • 17 It< ... '1 • • II> 10 8 3 • 20 1. • 18 
13 • 7 ........ -- ...... .. 28 ........ ........ 
13 8 • ........ ........ .. .. . ....... ........ 

I Peroautaga of the total we.lgb.ts OIl Apr. 1, 1897, Dot of the number of commodities hlcludecL 

What light do these facts about weights and the numbers and 
kinds of commodities included shed upon the differences among the 
seven index numbers , 

To begin with, the present Gibson and the Annalist index num
bers are confined to one kind of commodities--foods, or rather 

. foods and the staples from which foods are prepared. The other 
index numbers include besides foods an equal or greater number of 
textile materials and fabrics, minerals, building materials, fuels, drugs, 
etc. The constitution of the seven series in this respect is as follows: I 

Whole 
Indo: number. nom .... Nom .... PerOl!lllt 

alCOlU' otfooda. oftoodl. .. """"- f-
ro 58 .. 
1" .. 28 .. 87 . .. .. 21 to 
3l0? , ... I: g~~~rr:~\ffiftLHiiHiiiiiiiiiiiiiiiiiiiii:: .. .. 100 

OS .. 100 ~ ~~~8;~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

I Weights alloUed roods. Bradstreet's wcdghts as of Apr. 1, 1897. 

Now it has been shown above that food index numbers differ widely 
and capriciously from miscellaneous-list index numbers~ because the 
prices of agricultural products are largely dependent upon the yield 
of each season's harvests, while the prices of most other articles are 
less dependent upon weather conditions than upon the activity or 
depression of business.' Hence, if index numbers are sufficiently accu-

1 Foods are here taken in the rathS' Uberal SeDSe lmpUed by the present Gibson and the AnnalIst mdez 
numbers. Heneetbenumberot toodscredited to the Bureauof Labor Statfst1Gslsgree,ter thaD tbeDUJDbll' 
of articles wh1ch it 10 olus1fleIln ita OWD Indez: number. 

I Setpp.as-70. 
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rate to charge their very di1I'erences with meaning, the Beven Beries 
under analysis should fall into three groups. (1) The two index 
numbers c~mposed exclusively of foods should resemble each other 
rather closely and should di1I'er rather widely from the three series 
in which foods count for less than a third of the total. (2) These 
three series, in turn, should resemble each other closely and di1I'er, 
not only from the food indexes pure and simple, but also, though in less 
measure, from the two series in which foods count for approximAtely 
half of the total. (3) The latter, Dun's index number and the index 
number made from Gibson's original list, should be hybrids, stand
ing intermediate between the two pure stocks, Dun's inclining rather 
toward the food index numbers and Gibson's toward the miscellane-
ous-list group. • 

These expectations are put to the test in the next table and hand
somely realized. The best simple criterion of relationships among 
the index numbers is the average number of points by which their 
results di1I'er for each of the 24 years for which data are available. 
On this basis it appears that the two forms of the Bureau of Labor Sta
tistics' series and Bradstreet's index number come very close together
the greatest average di1I'erence is only 2 points. On the other hand, 
the two food index numbers agree much better with each other than 
they agree with any of the other series-though the average di1I'er
ence between them is 3.9 points-distinctly larger than the di1I'er
ences among the miscellaneous-list series. Presumably, this greater 
di1I'erence arises from the relatively small number of articles included 
by both the Annalist and Gibson's present list, 25 and 22, respectively. 
Finally, it also turns out not- only that Dun's index number and the 
series made from Gibson's original list stand between the two extreme 
groups, but "also that of the two the Gibson series bears a distinctly 
greater resemblance to the miscellaneous-list group and Dun's index 
number a rather closer resemblance to the food group.' 

1 The 1n8uenoe of the food factor can be traced In the detaUed ditfermces among the series 81 well &SiD. 
the average dUrerenoea. For instance, it 11 the pecullar harvest CODdIUoDJ'of 1891, 1893, 1901, and 1908 
that force the food index. numbers up when the mlsceUaneoua-lUt serfes fall because of business dept .. 
BIon; and It.b harvest conditions of an opposite sort that check the rJs& of the food Index Dombars fIl1906 
and 1910 when tbe,':llhoellaneou.Ust series respond buoyantly to the increasing activity of tnlde. In an 
of these cases Don's Jndex Dumber, and in less measure that made from Gfbson'sorlgjDallfst, move in par
tialsympatby with the food series. Again, the food index numbers change more from one year to thenut 
thau theo\he:r sedell. because raw materJais In general and farm crops and animal product31u parUcular 
are more variable in their prIces thlm manufactured goods and raw mfnaral and (areat products. In &ddl .. 
tion, their high parcantoge8 of raw matertals and especJally of agricultural products account abo for Ule 
relaUvely high levels upon whJch the food index numbers f!UOtuate in the later yeon covered by the tables; 
for it hB3 bean found that these cla.sses 01 commodJtfea have rbenmore in prleefIDce 18QO-.l8SIO thaD those 
with wbloh they are contrasted. (See Tables 9 and U).) 
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TABLE H.-DEGREES OF KINSHIP AMONG THE SEVEN AllERICAN INDEX NUMBERS 
OF TABLE 18 AS SHOWN BY THE AVERAGE NUMBER OF POINTS BY WHICH THEY 
DIFFER IN THB YEARS 1890 TO 1018. 

1. A.,.,.... diIIerem:. be,,,," tlul Mill''"'' form 01 'M Bureau 01 £.601- St.,.flea inda 
number.nd-

BUI'IIUl of Labor Statfa.. 
tics.revised.. ••.•••.•.••• 

Bradstreet's ••....•••.•••• 

Point.. 

1.0 g~~:~~::::::::: 
1 .• 

Point.. 

2.5 .Annalist .••••••••••••••• 
5.5 Gibson.presenUorm.. ••• 

P<>lnta. . .. 
7.' 

I. ANra •• dIH.,..ncu between 'he rer/t..d form 01 tAe Bureau 0' Labor BtaU-tlee indez 
number and-

~oIn1& ~oIn1& ~oInta. 
Bureau 01 Labor StatJa.. GIbson,orlginal......... 2.0 Annal~t................ 6.3 

tics, original........... 1.0 Dun's................... 5.8 GwOD.preeentrorm.... 6.8 
Bradstreet's.............. 2.0 

I. ANl'a". dtlferelte .. ,",tlHe'II Bra.tree". illdex lIumb.,. and-__ , __ 1- __ ._m":: 
B~~in~bQi..si8iJ8:: 1.9 Dun's................... 6.6 

t1c9.reviselL............ ao 

Annalist................ 6.1 
Gibson, prasenttorm.... 7.0 

Points. 

____ - __ mm"::[_m": 
B~~IDt!bOi-'si8iJS:' as Gibson,preeenUorm.... 6.8 

ties. revised ••••••••••• : 2.0 
Bradftreet·s.............. a.5 

BW'tIILU of Labor Statfl.. 

B~~iot!bOT·8i&ita:· 
tics. revised •••.•..•.•••. 

Bradstreet'a •••.••••.•.... 

__ ._m -: _mm[": 
6.5 Gibson. preeentrorm..... '.5 . .. . .. 

Points. 

Poln1& Polnt& Point.. 

Bureau of Labor Statfs.. Dun'II .................. . 
B~~in~bQ;:si8i~. 6.6 Olbson.originai. •.•••... 

tlcs,n-v.lsed.............. 8.3 
Bradatleet'I.............. 8.7 

Points. PoIn1& PoInIL 
-----------~---II-----------I 

Dun..................... 4.3 ADnalJst; ............... . .., 
7.2 OlbsoD.,orJgiDal......... 6.0 ... 
7.0 
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Gibson's present series, tlien, and the Annalist 'index number may 
be set sside ss different in kind from the miscellaneous-list series. 
They do not aim to measure the same thing ss the latter, and there
fore the wide and frequent discrepancies between the two groups are 
not disquieting. Quite the contrary, the series differ from the 
miscellaneous-list series in precisely the ways that the previous 
sections would lead one to expect. This fact is highly reassuring; 
for it means that in different parts of tho business field there really 
are geners! trends among the apparently random variations of 
prices, and that existing index numbers have messured these divergent 
trends with approximate accuracy. Otherwise such close consistency 
would hardly exist among the results. 

It is equsIIy reSSllurmg to find that most of the smsII discrepancies 
among the three miscellaneous-list series are slao consistent with 
what hss already been learned about the price fluctuations of 
different kinds of commodities. Indeed it is curious that two such 
dissimilar kinds of weighting ss lire used in Bradstreet's index 
and in the two series drawn from the Bureau of Labor Statistics 
should not have produced wide discrepancies. These three series 
never contradict one another flatly abaut the direction in which 
prices are moving. The nearest approach to disagreement occurs in 
the five years (1893, 1897, 1903, 1904, and 1913) when one or two 
fail to change while another moves up or down a trifle. In no year 
are the two bureau series more than 4 points apart, and their average 
difference is only 1 pomt. Similarly, Bradstreet's is never more 
than 7 points out with the origins! bureau index, and never more than 
6 points out with the revised series. Its average differences ftom 
them are 1.9 and 2 points, respectively. Bradstreet's is sometimes 
above and sometimes below the two bureau series, so that its average 
differences from them computed from algebraic sums of the plus and 
minus quantities are only five-tenths and nine-tenths of 1 point, re
spectively. The corresponding average difference between the two 
burellu series is four-tenths of 1 point.' 

• It 19 lnteresttns to compare these differences wJth those whJch. separate the indu: numbers worted. 
out above lar dJ1f~t parts «the BYBtem of pr1ee8. 

Dt1I'erence. 
Index number. A_ 

------------------------------~I ,~==~~==~ Bureau of Labor Statistics, orJ.ginal, and Bureau of Labor StatJst1cs, 
revlsod.. ......................... ......... ... ... ....................... 1.0 f ......... . 

1=~~a:=~:ll:~:::~J!·=::=~r:t~~::::::::::::::::::::: ~g I:::::::::: 
manulactured~ .••.•.•..••.•••••••• -U 18 ----, 

.. ~~!~~~.:::::::::::::::::::::::::::: ~i:f * :::;:::::: 
9.0 82 ......... . 

18.6 81 ......... . 
8.9 I) 1 

19.6 .. 7 1 
16.8 .. 1 1 
6.7 19 1 
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The ruscrepancies that do occur arise chiefly from the fact that 
while a given change in business conditions afl'ects all three series in 
the same way it usually causes a wider fluctuation in Bradstreet's 
index than in the revised bureau series, and a wider fluctuation in 
the latter than in the bureau's original series. This difference in 
steadiness is just what should follow from the constitution of these 
three index numbers with reference to their proportions {)f raw 
materials and manufactured products. To the reader who remembers 
that raw materials fluctuate much more widely in price than goods 
manufactured from them, the following schedule tells its own story; 

~dex number. 

:=~ ~~t:= ~::tl-;~: ~~~::.::::::::::::::: :::::::::::::::::::::::::::: 
Bta.d.stteet's ••••••••••••••••••••••.•.•••.•.•...•••.•..••.••.•••••••••.••••••••••. 

Av ..... 
,",ang. 

trom year 
tayaar. 

p...". ... 
'.1 
&.8 

p""""' .... 
of raw 

materials. 

The only thing that is difficult to explain, indeed, is the goneral 
level on which the three index numbers fluctuate in 1900-1913. We 
should expect Bradstreet's to stand a little higher than the two bureau 
indexes because of its larger proportion of raw materials and smaller 
proportion of minerals. In fact it stands a shade lower, and the slight 
weight it assigns to the rapidly rising prices of forest products seems 
hardly sufficient to account for this result, since these products count 
for only 5 and 7 per cent of the totals in the two bureau series. 

The preceding comparison of index numbers on the 1890-1899 
basis may be supplemented by a similar comparison on the chain 
basis, that is, prices in the preceding year equal 100. Table 21 sup
plies chain index numbers for this purpose. Only three of the seven 
series can be included; for among the relative-price index numbers 
yearly percentages of rise or fall in price have been computed and 
averaged only for the official list of the Bureau of Labor Statistics. 
Of course chain figures can easily be made from the aggregate actual 
prices given by Bradstreet's and Dun. 

In part the results merely show in a slightly differ1mt form the 
differences among the three series brought out by Table 18 and 
explained in the preceding commentary: It may be noted, however, 
that the use of a finer scale, including one place in the decimal col
umn, makes the agreement between the bureau's series and Brad
street's even closer than it has hitherto appeared. In Table 21 these 
two series invariably agree about the direction in which prices 
changed from one year to the next, though Bradstreet's index num
ber, maintaining its greater sensitiveness, makes the degree of change 
rather larger on the average. On the other hand, Dun's series contra
dicts the other two about the direction of change in 7 years out of 23. 
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TABLB 21--:CBAIN INDEX NUMBERS. 

(Percantaga of rfse (+)01 taU (-) from prlces In the preceding year.) 

Chain mdex numbers" made 
[rom data supplied by-

ChaIn Indell: number.! made 
from dnta IOppllPd. by-

y ..... Bureaa 
of Ln.bor Brad
Stati<J.. rtreet's. 
U". 

Dun. 

y ..... B ..... u 
01 Lahor Brad
Btatis- street's. 

Ues. 
Dun. 

--------·�---~---------III--------~----r___----
1891. •••••••••.••••• 
1892 •••••••••••••.•• 
1893 •••••••••••••••• 
1894 ••••••••.••••••• 
l895 ••.••.•.......•. 
l896 •••••.•.•••••••• 
1897 •••••••••••••••• 
1898 •••••••••.•••••• 
1899 •••••••••••••••• 
UIOO •••••••••••••••• 
1001. ••••••••••••••• 
l902 •••.••.•.•..•.•. 

- 0.2 •••••••••• 
- •. 4 •••••••••• 
-.2 - 8.1 
- 8.7 -11.2 
-1.6 -3.1 
-2.8 -8.1 
+.2 + 3 .• + 4.8 + 7.4 
+10.4 + 9.7 
+9.4 +9.3 
-1.1 -3.9 
+ 4.6 + 4.0 

+ 8.9 1903 ••••.••.•••.•.•• 
-7.4 1904 ...•.•...•...... + 2.7 1005 ........ _ ••••••• 
- 8.4 1900 ....•••...•••••• 
- 4.0 1907 .••.•..••.•••••. 
-6.4 1908 ............... . 
- 2.7 1909 ............... . + 6.0 1910 ............... . 
+ 6.0 1911 ............... . 
+12.7 1912 ............... . 
+ 2.7 1913 ............... . 
+ 4.7 

+ 1.2 
- .1 
+2.9 
+6.8 
+ 6.0 
- 6.6 
+ 8.2 
+4.1 
-1.1J 
+3.4 
+1.3 

+ .8 
- .2 + 2,3 
+ 3.9 
+ &.8 
-10.1 
+6.3 
+&.5 
-3.1 
+ 6.4 
+ .2 

-Lt 
+1.1 
+ .• 
+ 4.7 
+6.1 
-1.8 
+ 7.2 + 1.2 - 2.. 
+6.5 
- 2.8 

The new point of chief interest in this table is that the chain index 
numbers differ less than the corresponding series computed on a fixed 
base. A comparison covering the years 1892-1913 works out as 
follows: 

IndB number. 

Bureau 01 Labor Statistics and Brad-
street's ••••••.•••...•.•.•.•..•..•..•.•••• 

Bureau of Labor 8tatisUcs aud Dun·s ••••. 
Brad!lt¥eet's and Dun's. .................. . 

Fixed· .... 
""lao. 

I .• 
U 
U 

Dift'enm.oe. 

~!'£, ~;~I= 
~5 18 & ................... . 
2.8 18 8 ................... . 

For the closer agreement among the chain-index form of these 
figures there are two reasons, one of them arising from the trend of 
price fluctuations in the particular period covered, and the other of 
more general significance. In a majority of the years 1890 to 1913 
the price levY Was higher than its average in 1890-1899. Hence the 
majority of the year-to-jear changes are percentages of a larger 
number than that upon which the fixed-base relatives are computed. 
Therefore the percentages are themselves smaller numbers. And of 
course the differences between smaller numbers are themselves 
smaller, other things being equal. The second reason has been 
brought out before. Variations of prices over an interval of only 
one year are more highly concentrated about a central tendency than 
variations over an interval of several years.' Hence averages made 

1 8eepp. 31...23. 
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from the yearly variations are less likely to be distorted by differences 
in the samples used than averages made from variations computed 
on a fixed base. 

2. CRITICAL VALUATION. 

A just evaluation of our seven American index numbers is not easy 
to make. For a comparison has little meaning unless it deals with 
all the important points at which the series differ. And since no one 
series is superior to the others at all points a verdict can not be 
rendered in a single sentence. 

In the publication of actual prices, the Bureau of Labor Statistics 
and Bradstreet's stand foremost. The contribution they have thus 
made to the knowledge of prices possesses great and permanent value 
over and above the value attaChing to their index numbers. For, it 
is well to repeat, all efforts to improve index numbers, all investiga,. 
tions into the causes and consequences of price fluctuations, and all 
possibility of making our pecuniary institutions better instruments 
of public welfare depend for their realization in large measure upon 
the possession of systematic and long-sustained records of actual 
prices. And much of this invaluable material would be lost if it were 
not recorded month by month and year by year. 

Critical users of statistics justly feel greater confidence in figures 
which they can test than in figures which they must accept upon 
faith. Hence the compilers of index numbers who do not publish 
their original quotations inevitably compromise somewhat the repu
tation of their series. They compromise this reputation still further 
when they fail to explain in full just what commodities they include, 
and just what methods of compilation they adopt.' In the latter 
respect the Annalist index number shares first honors with the Bureau 
of Labor Statistics' series. Anyonewho chooses to take the trouble can 
find what commodities are used, and how the final results are worked 
up from the raw material. Bradstreet's index number suffers a bit in 
comparison because readers are not told which 96 commodities out of 
the 106 of which prices are published are included in the index number, 
and because the method ot reducing prices by the yard, the dozen, 
the bushel, the gallon, etc., to prices per pound is not ful?y explairied. 
Dun's index number is more mysterious still, because neither the list' 
of commodities nor the weights applied to each commodity are dis, 
closed. And Gibson's present series also stands partly in the shadow 
because, while the list of commodities is known, the publishers state 
merely that these articles are weighted by Dun's system. 

With reference to weighting, Bradstreet's index number takes low 
rank, for the plan of reducing all quotations to prices per pound grosaly 
misrepresents the relative importance of many articles. That figures 

a Compare p. 29. 
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• made thus should give results in close agreement with the Bureau of 
Labor Statistics' series is a remarkable demonstration of the ability 
of index nmnbers to extract substantial truth even from unprom
ising materials. The agreement is all the more remarkable since the 
bureau's series is also badly weighted, though in a different way and 
in less degree.' The revised bureau series is scarcely better than the 
original in this respect. It is better in substituting a single set of 
relatives for the articles of minor importance to which the original 
accorded several sets (for example, shmings, sheetings, tools, win
dow' glass, etc.), but worse in cutting down the representation ac
corded to great staples (for example, pork, coal, pig iron, and leather).' 

. The Annalist index number follows the sensible, though rudimentary, 
plan of including tw;o or three varieties of the most important articles, 
and orily one of the less important. The like can be said in favor of 
Gibson's indox number, both in its original and its present form, and 
in addition Gibson uses the Dun system of weights. The latter 
system is, in theory, tlte nearest approach to a satisfactory plan of 
weighting made by any American index number at present. Whether 
the practice is as good as the theory is doubtful, to say the least, for 
anyone familiar with the deficiencies of .American statistics of con
sumption must wonder whence the compilers derived their estimates 
of the quantities of 310 commodities "annually consumed by each in
habitant." Moreover, what little is known concerning the actual 
weights is not unobjectionable. Fifty per cent of the total is too large 
a weight to allow to foods in a wholesale-price series. Even in the 
great collection of budgets of workingmen's families made by the Com
missioner of Labor in 1901 the·average expenditure for food was less 
than 45 per cent of total family expenditure;' and in wholesale mar
kets, of course, many commodities that are never directly consumed 
by families have great importance. 

Dun's index number is supposed to stand first in number of com
modities included, but lack of definite information makes it impossi
ble to judge whether its list is well balanced. The bureau's list also 
is long and contains samples of many different kinds of goods, manu
factured as "l~ll as raw, consumed for all sorts of purposes and produce~ 
under all sorts of conditions; but the representation accorded to 
different parts of the whole system of prices is certainly far from 
equitable. Bradstreet's list, while less than half as long as the 
bureau's, seems better chosen. It is particularly strong in raw ma
terials and rather weak in manufactured goods. The same remarks 
apply to Gibson's original list, though it suffers in comparison by 

I Compare p. 72, note. 
I See the list; of commodities used in t.his index number, p. 41, footnote. 
I Eighteenth Annual Report of the Commissioner of Labor, 1903. p. 66. The data represented. 26,440 

1am1l.Iee an4 m,IOB pencma, both natlvel and. fmmJgrantl. 
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being only about half the length of Bradstreet's. Finally, the pres
ent Gibson index number and the Annalist series are confined to 
foodstuffs, and make no pretense of representing prices at large. 

In the form of presenting results, Bradstreet's set an admirable 
example, which was wisely followed by Dun's. Their sums of actual 
prices can readily be turned into relatives on any base desired, and 
hence can be made to yield direct comparisons between any two 
dates. The other series, as averages of relative prices on the 1890-
1899 basis, can not be properly shifted without a detailed recompu
tation of the relative prices of each commodity, and. force readers to 
make all their comparisons in terms of what prices were in the decade 
used as base. 

It is interesting, finally, to test the reliability of the several index 
numbers as "business barometers." Monthly figures would be much 
better than our yearly averages for this purpose; but, since they are 
not to be had for most of the series during most of the period cov
ered, we must do the best we can with the rongher gauge. In 11 of 
the 23 cases of changes from one year to the next the seven index 
numbers disagree as to whether prices rose, fell, or remained constant. 
In the following schedule these 11 years are represented by columns 
in which each index number is credited with plus one when its change 
accords with the character of· the alteration in business conditions, 
debited with minus one in cases of disagreement, and marked zero 
when it recognizes no change in the price level.' The net scores 
made by casting up the plus and minus entries indicate roughly the 
relative faithfulness with which these series have reflected changes 
in business conditions in the past. Of the index numbers regnlarly 
published, Bradstreet's makes much the best showing. Even the 
scores against it in 1895 and 1903, and its failure to show the reaction 
in business conditions in 1913, would be wiped out were the data by 
quarters and months used in place of the annual averages. 

Inde:r: number. 1891 1893 1895 1897 1001 1903 1904 1005 1908 1910 1913 s=. 
-------1--1--1-----------
1. Bradstreet's, ............ '+1 +1 -1 +1 +1 
2. Bureau of Labor Statls-

-1 +1 +1 +1. +1 +6 

tics.revlsed ............ +1 +1 -1 0 +1 0 0 +1 +1 +1 +1 +6 

~: ~~':i :tt:b:.r 'Staib:' 0 0 0 +1 +1 +1 -1 +1 +1 +1 0 +6 
tics,original ............ +1 0 -1 0 +1 -1 +1 +1 +1 +1 0 +4 

5, An,nalist •••.•........... -1 -1 -1 +1 -1 +1 -1 +1 -1 +1 +1 -1 
8. Dun·s ................... -1 -1 -1 -1 -1 +1 -1 0 +1 +1 +1 -2 
7. Gibson, present ......... -1 -1 -1 +1 -1 +1 +1 -1 -1 0 +1 -2 

l For a doscrlptlon of American business ooncliUons In thb period, 1986 W. C. :MItchell, Business Cycl_, 
Chapter III (Summary. p. ~). 

l Based on BJ"lIdstroet'sorlginai ~ for l890and 1891, flgures which arenotused in tbeludexnUJQbfIr 
as Cumtlltl,. published. 
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Each of these seven series, then, has its special uses, its merits, and 
its defects. Choice among them should be made in accordance with the 
particular purpose for which an index number happens to be wanted. 
But it seems feasible to construct an American series which would 
present a stronger combination of good qualities as a general-purpose 
index number than any now existing. The original quotations might 
be collected from the records of the Bureau of Labor Statistics and 
Bradstreet's, a list of commodities more complete than Bradstreet's 
and better balanced than the bureau's might be drawn up, the use of 
actual prices might be adopted from Bradstreet's and Dun's, the 
several commodities might be weighted by physical quantities after 
Dun's fashion, but with the use of a criterion more appropriate to 
wholesale prices, snd the whole process of construction might be set 
forth with the fra.nkness characteristic of the Annalist and" the 
bureau. Sueh a series might differ little from the figures now avail
able; but, however it might turn out, its results would merit greater 
confidence than ean properly be felt in any of the present index 
numberS as a measure of changes in the general level of wholesale 
prices. 

VI.-CONCLUSIONS. 

1. Variations in the level of wholesale prices from one year to the 
next are capable of being measured with a close approximation to 
accuracy, for these variations are highly concentrated about a 
central tendency. There are ,two American chain index numbers 
which never differ by more than 5.3 per cent, and differ on the average 
by less than 2 per cent, although they were compiled from start to 
finish quite independently of each other, based upon dissimilar sets 
of price variations, constructed by unlike methods, and extended 
over 22 years of violent fluctuations. Moreover, these moderate 
differences are not inscrutable results of dependence upon chance for 
the samples used for analysis, but for the most part arise from known 
causes, and harmonize with the outcome of investigations into the 
"dissimilarities of variation characteristic of different parts of the 
system of PFces. 

2. Variations in prices that have been cumulatingJ through several 
or many years show much less concentration about a central tend
ency than variations from one year to the next. Hence, index num
bers on a fixed base become less trustworthy the greater the time 
elapsing between the base period and the year under consideration. 
Hence, also, most of the entries in a fixed-base series are less trust
worthy than chain index numbers with a one-year interval made from 
the same data. Nevertheless, the discrepancies observed between 
the two series just referred to (Bradstreet's and the Bureau of Labor 
Statistics' index numbers) never exceed 7 points in the scale of relative 
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prices, and average less than 2 points, even when compared in the 
fixed-basil form. And, to repeat, the discrepancies themselves are 
of the character which an investigatOr would predict, if he were 
familiar both with the data used in these two series and with the 
Huctuations characteristic of various groups of commodities. 

3. The choice of methods to be employed in making an index 
number should be guided by the purpose for which the results are 
to be used. These purposes are so numerous and so diverse that it is 
impossible to make a single series well adapted to them all. Probably 
the time is near when certain uses will be so standardized that 
several divergent types of index numbers will be regularly compiled 
to serve the needs of various groups of users. Even now we have 
special index 'numbers of the prices of foods, of farm products, of 
metals, etc. To this list there might well be added a series especio.lly 
designed to throw changes in business conditions into high relief, and 
assist in the bettering of business forecasts. Most of the currently 
published index numbers, however, are what may be co.lled general
purpose series, which undertake to measure changes in the whole
sale price level at large. 
, 4. The best form for these general-purpose series is a weighted ag-
gregate of actual prices . 

5. The more commodities that can be inclu<led iu such \tn index 
number the better, provided that the system of weighting is sound. 
Certainly, each of the following classes of commodities should be 
represented, and represented as·full:t as is feasible: Raw mineral, 
forest, animal, and farm products; and manufactured products iu 
various stages of elaboration, bought for family consumption and for 
business use. . 

6. Probably the best weights to apply are the average physical 
quantities of the commodities bought and sold over a period of years 
without reference to the number of times their ownerShip is changed. 
These weights should be applied directly to the actual prices of each 
commodity in making up the totals for the several groups that have 
been mentioned, and then, if the necessary data can be secured, the 
totals for the several groups should be weighted again W making up' 
the grand totala for" o.ll commodities." 

7. In presenting such an index number, it is well to publish the 
aggregate actual prices, both for the several groups and for the grand 
totals. But it is highly desirable to publish also relatives made from 
these actual prices on a percentage scale, since comparisons can be 
made more easily from such figures than from the aggregates of actual 
prices, which are likely to run in awkward quantities. Indeed, several 
sets of these relatives, computed on the basis of actual prices at 
different times, can readily be provided for readers' interested in 

94261'-Bu1l. 173-15-8 
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knowing how prices have changed with reference to recent or to past 
years. Among the relatives of greatest significance is the set which 
shows the annual percentage of rise or fall as compared with prices in 
the preceding year. In such chain index numbers it is usually possible 
to include some commodities for which quotations are lacking in cer
tain of the years covered by the whole investigation. 

8. While index numbers are a most convenient concentrated ex
tract of price variations, they are far from being a competent represen
tation of all the facts which they summarize. Most "consumers of 
statistics" lack the time to go back of the finished products to the 
data from which they are made.· But the increase of knowledge con
cerning the causes and consequences of price variations depends much 
more upon intensive, study of the ultimate data than upon the manipu
lation of averages or aggregates. Upon the extension of knowledge 
in this field depend in turn large issues of public welfare. Hence it is 
highly important to collect and to publish in full the actual prices of 
as many commodities as possible, even though some of the quotations 
may not now be available for use in making an index nJlUlber. 



PART n.-INDEX NUMBERS OF WHOLESALE PRICES 
IN' THE UNITED STATES AND FOREIGN COUN
TRIES. 

UNITED STATES. 

INDEX NUMBERS OF THE UNITED STATES BUREAU -OF LABOR STA· 
TISTics. 

PUBLICATION. 

An index number is published in connection ;with the reports on 
wholesale prices issued by the Bureau of Labor Statistics of the United 
States Dep&l'tment of Labor at Washington. These reports are 
issued in bulletin form and appear annuaJ1y. . 

HISTORY. 

The publication of this index number was begun in 1902. Prior to 
that time the Departmen$ of Labor, now the Bureau of Labor Sta
tistics, had conducted an inquiry into the course of wholesale prices 
from 1890 to 1899, the results of which were published in March, 1900.' 
The purpose of this inquiry was to continue, so far as practicable, the 
investigation made for the Senate Committee on Finance for the years 
1840 to 1891 under the direction of Roland P. Falkner, statistician to 
the committee.' In the report of the Department of Labor aJIuded 
to, the index numbers appearing in the Senate Finance Committee's 
report were brought down to'1899, important changes with respect to 
the bsse period and the method of weighting being adopted. In 1902, 
however, when the material for the new report on wholesale prices was 
being sssembled, it was found that many articles included in the report 
of the Senate Comniittee on Finance were either no longer manu
factured or had ceased to be important factors in the market. On 
the other hand, a number of articles not shown in that report had be
come of such importance as to render necessary their inclusion in the 
new report. These facts necessitated the computation·ot a new series 
of index numbers based on the revised list of commodities. It 
was found, however, that prices of such commodities could be 
obtained for a period dating back to 1890, so that the new series of 
index numbers, as published in ~e 1902 report,' covered the 1~ years 
from 1890 to 1901, inclusive, This series has been continued in sub
sequent wholesale-price reports, 

1 Bulletlnoftbe Department of Labor, No. '11. 
I Report tram the CommJu.,e on Finance 01 the United States Senate OIl Wbolmale Prioes. W .... 
~ Transporta1Jon. )(ar. 3.l893. &2d. Congress, tdll!lllS1C1D, Report No. 189f • 

• Bvllet1D oltbe DepartmeDtof ~I No. 89, Karch, UID2. 
116 
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SOURCE OF QUOTATIONS. 

The commodities included in the reports have been selected, not only 
with regard to their representative character, but also with regard to their 
availability in the future in the continuation of the price record. Stand
ard trade journals, reports of boards of trade, chambers of commerce, 
produce exchanges, and leading manufacturers or their selling agents 
are the usual sources from which the price quotations are obtained. 
It has been the aim to secure the quotations for the various com
modities from their primary markets. At present about one-half of 
the quoted prices are those in the New York market.· For grains, live 
stock, etc., Chicago prices are quoted; for fish, New York and Boston 
prices; for pig iron, Pittsburgh prices; for tar, Wilmington, N. C., 
prices; etc. The prjces for textiles are those prevailing in the general 
distributing markets, such as New York, Boston, and Philadelphia; 
and where no market is mentioned it should be understood that the 
prices are for the general market.' 

BASE PERIOD. 

In the compilation of the bureau's index numbers it waA recognized 
that in reducing a series of actual prices to relative prices a base must 
first be chosen that represents, approximately at least, prices when 
business conditions are normal. This may be either a single quota
tion, the average price for one year, or the average for two or more 
years. If the price for a single year is chosen, it is essential that the 
year be a normal one, for if prices are high in the year chosen for the 
base any subsequent fall will be unduly magnified, while on the other 
hand, if prices are low any subsequent rise will be unduly magnified. 
For the reason that all commodities probably never present a normal 
condition as regards prices in anyone year, it was decided that an 
average price for a number of years would better refi<¥lt average con
ditions and form a broader and more satisfactory base than would the 
price for any single year. The period chosen as this base was that 
from 1890 to 1899-a period of 10 years. In the cases of a few articles 
for which prices for the entire 10-year period could not be obtained, 
the average for such years prior to 1899 as were available was chosen 
as the base.' 

The relative prices included in the series have been calculated in 
t)1e usual manner and represent the percentage which each monthly 
or yearly price is of the average price for the base period 1890-1899. 
The a~erage price of every article for the base period is represented 
by 100, and the relative prices for 'each month or year show the 
percentage of rise and fall, from month to month or from year to 
year, of the prices of each single commodity, of each group of com
modities, and of all commodities in terms of the average prices in 
1890-1899. 

1 Bulletin of the UnIted States BW'8IU of Labor 8tatistD. No 149. p. 27. 
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PRICES: BOW SHOWN AND COMPtlTED. 

Weekly prices have been secured in the case of all articles which are 
subject to frequent fluctuations in price, such as butter, cheese, eggs, 
grain,live stock, meats, etc. In the case of articles whose prices are 
more stable, monthly prices have been taken. The majority of the 
weekly quotations show the price on Tuesday, but if for any reason
the price was not obtainable on the particular day stated, the tirst 
available price thereafter has been -taken. The quotations from 
trade and other journals, when credited to the first of each month, 
are not in all ,instances the price for the exac~ day stated. The prices -
are, however, the earliest prices quoted for the month in the journal 
to which the article is credited. 

In many localities the price of bread per lotif is not affected by 
changes in the price of _ flour, but the weight of the loaf is changed 
from time to time. For this reason the relative prices of bread are 
computed on the price per pound and not per loaf. 

'The average price for the year is obtained by dividing the sum of 
the quotatl'ons for a given commodity by the number of quotations 
shown. For example, the sum of the 52 Tuesday prices of cotton 
for. 1913 was 56.6520. This total divided by 52 gives 50.12792 as 
the average price for the year. When a range is shown the mean 
price for each date is found, and this is used in computing the yearly 
average as above described. It should be understood that, in order 
to secure for any commodity a strictly scientific average price for the 
year, one must know the quantity marketed and the price for which 
each unit of quantity was sold. It is manifestly impossible to secure 
such detail, and even if it were possible the labor and cost involved 
in such a compilation would be prohibitive. It is believed that the 
method adopted here, which is also that used in the construction of 
other index numbers, secures results which are quite satisfactory for 
all practical purposes.' 

Net cash prices are shown for textiles and all articles whose list 
prices are subject to large and varying discounts. In the case of a 
few articles, however, the prices of which lire subject to a small dis
count for cash, no deduction has been made, AU rebat\ls have been 
deducted. 

NUMBER AND CLASS OP COMMODITIES. 

In the record of prices from 1890 to 1913, 234 series of quotations 
have been presented for the entire period and an additional 38 for 
some portion of the period. The number of commodities included 
in the report for 1913 was 252, classified as follows: Farm products, 
20 articles; food, etc., 54 articles; cloths and clothing, 63 articles; 
fuel and lighting; 13 articles; metals and implements, 38 articles; 
lumber and building materials, 28 articles; drugs and chemicals, 9 

I Bulletin of the United States Burea.u of Labor Statistics, No. 14i, p. alii. 
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articles; house-furnishing goods, 14 articles; and miscellaneous, 13 arti
cles. It was recognized by the bureau that, in the computation of an 
index number of thie character, it is important that the greatest care be 
exercised in the choice of commodities, in order that a simple aversge 
of their relative prices shall show a general price level, and it has 

.been the aim to select only important and representative articles in 
each group. The use of a large number of articles, carefully selected, 
minimizes the effect on the general price level of an unusual change 
in the price of anyone article or of a few articles. 

DESCRIPl'ION AND GROUPING OP COMMODITIES. 

The following list, compiled from the 1913 report (pp. 33 to 82), 
shows the grouping ,and description of the articles: 

Farm products (to articla) •. 

Barley: Choice to fancy malting, by samples. 
Cattle: 

Steers, choice to prime, corn fed. 
Steere, good to choice, com fed. 

Com: Contract grades, caoh. 
Cotton: Upland, middling. 
Flaxseed: No. I, caoh. 
lIay: Timotby, No. 1. 
Hides: Green, ea.lted, packers', heavy native steers. 
Hogs: 

Heavy (range of quotation. for .. Iected 260 to 300 pounds packing and fair to 
fancy heavy shipping) . 

Light (range of quotations for common to choics, light bacoD, and fair to fancy 
.. Iected butcher'.). 

Hops: New York State, prime to choice. 
Horses: Draft, choice to extra. 
Mules: Medium to extra (16 hands from January to second week in February, 16 

to 16i hand. from third week in February to December). 
Oa.ts: Contract grades, cash. 
Poultry: LivefowlB (by freight), choice. 
Rye: No.2, caoh. 
Sheep: 

Native wethers, poor to prime. 
Western wethers, plain to prime. 

Tobacco: Burley, dark red, good leal. 
Wheat: 

No. I, northern spring, Caoh·}pr,·ces com·bm· ed to form l .. ri .. of quotations 
No.2, red winter, cash.' . 

Beans: Medium, c~oice. 
Breed: 

Food., dc. (54 articla). 

Crackers, oyster, puff, in boxes. 
Crackers, soda, in boxes, containing 3 dozen each. 
Loaf (weight before baking, 160unc .. }. 
Loaf (weight before baking, 16 to 161 ounces). 
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Butter: 
Creamery, Elgin. 
Creamery, extra. 
Dairy, New York State, tubs, finest. 

Canned goodo: 
Com, Republic No.2, fancy. 
Peas, Republic No.2, silted. 
Toma.toes, Arlington, standard, New Jersey, No.3. 

Cheese: New York State, full cream, large, colored, fancy. 
Coffee: Rio No.7, Brazil grades. 
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Eggs: New laid, State, Pennsylvania and near-by, range of hennery and _-gathered 
white. 

Fish: 
Cod, whole fish, dry, bank, large. 
Herring, pickled, Newfoundland split, large No.1. 
Mackerel, aalt, large No.3. 
Salmon, canned, Columbia River, l-pound ta1ls (Chinook fancy). 

Flour: 
Buckwheat. 
Rye (range, in jute and in wood). 
Wheat, spring patents (range, in oacks and barrels). 
Wheat, winter straights (range, in sacks and barrels). 

Fruit: 
Apples, evaporated, choice. 
Currants, uncleaned, in barrels. 
Prunes, California, 60. to 70s, in 50-pound boxes. 
Raisins, talifornia, London layer. . 

Glucose: 42 degrees mixing. 
Lard: Prime contract. 
Meal: 

Com, fine white. 
Com, fine yellow. 

Meat: 
Bacon, rough sides (short rib), smoked, loose. 
Bacon, short clear aidea, smoked, loose. 
Beef, freab., CaI'C88R, good native aides. 
Beef, fresh, native sidea. 
Beef, salt, extra, mesa. 
HImlB, smoked, loose. 
Mutton, dreaaed. 
Pork, aalt, m .... old to new. 

Milk: Fresh. 
Molaaaea: New Orleans, open kettie. 
Poultry: Fresh-killed dreseed fowls, westero, dry packed, dry picked, fancy, 48 to 

55 pounds to the dozen. 
Rice: Domestic, choice, head. 
Salt: American, medium. 
Soda.: Bicarbonate of, American. 
Spices: Pepper, black, Singapore. 
St&n:h: Com, for cu1inary purposes, Sunbeam, 48 l-pound packsges in box. 
Sugar: . 

96 degrees centrifugal. 
Granulated, in harrelL 

Tallow. 



120 BULLETIN OF THE BUBEAU OF LABOR STATISTIOS. 

Tea: Formosa. fine. 
Vegetables, fresh: 

Cabbage, white (range of domestici:fOwn cabbage from native and Da.nisb seed). 
Onions. 
Potal.o$, white, ordinary to fancy. 

Vinegar: Cider, Monarch, 4().grain, in 45-gallon barrels. 

ClotIuJ and cll>thing (68 articlu). 

Bage: 2·bushel, Amoskeag. 
Blankets: 

All wool, 11-4, 6 pounds to the pair. 
Cotron, 2 pounds to the pair, 64 by 74 inches. 

Boots and shoes: 
Men's seaml ... Creedmores (split ties), first quality standard screw or pegged. 
Men's vici call sho.., blucher bal., vici call top, single sole. 
Men's vici kid shoes, Goodyear welt. 
Women's solid grain shoes, leather, polish or polka. 

Broadcloths: First quality black, 64-inch, made from XXX wool. 
Calico: American standard prints, 64 by 64, 7 yards to the pound. 
Carpets: 

Brussels, 6-frame, Bigelow. 
Wilton, 5-fmme, Bigelow. 

Cotton flannels: 
21 yards to the pound. 

·31 yards to the pound. 
Cotton thread: 6-cord, 200-yard spools, 1. & P. Coat&. 
Cotton yarns: 

Carded, white; mule-spun, northern, cones, 1011. 
Carded, white, mule-spun, northern, cones, 22/1. 

Deuims: Amoekeag. 
DrilJinge: 

Brown, Pepperell. 
30-inch, M ..... chusetts D standard, 2.85 yards per pound. 

Flannels: White, 4-4 Ballard Vale, No. S. 
Ginghams: 

Amoskeag. 
Lancaster. 

Horse blankets: All wool, 6 pounds each. 
Hoeiery: . 

Men's cotton half hoee, seaml .... , fast bIsek, 20 to 22 ounce, 160 needlee, single 
thread, carded yarn. 

Women's co'tton hoae, bigb-spliced heel, double sale, full fashioned, combed 
peeler yarn. 

Women's cotton hOBe, seamless, 2G-ounce, 17. needles, single thread, carded yarn. 
Leo.ther: 

Chrome call, dull or bright finish, B grade (range of prices). 
Harness, oak, 17 pounds and up, No.1. 
Sole, hemlock, Buenos Aires and Montevideo, middles, No. l. 
Sole, oak, scoured backs, heavy No.1. 

Linen shoe thread: lOs, Barbour. 
Overcoatings: 

Covert cloth, all wool, double and twist, 14-ounce. 
Soft-faced, bIsek, plain twill, 24-ounce. 
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Print cloths: 28-inch, 64 by 64. 
Sheetings: 

Bleached, 10-4 Pepperell. 
Bleached, 10-4, WOIIlBIltta S. T. 
Brown, 4-4 Indian Head. 
Brown, 4-4, Pepperell R. 
Brown, 4-4 Ware Shoal. L. L., 4 yards to the pound. 

Shirtings: 
Bleached, 4-4, Fruit 01 the Loom. 
Bleached, 4-4, Rough Rider. 
Bleached, 36-inch, Louodale. 
Bleached, 4-4, Wamsutta <;1:. 

Silk: 
Raw, Italian, clBlllical. 
Raw, Japan, Ka.nsa.i~ No.1. 

Suitiuge: 
Clay worsted, diagonal, l2-ounce, W BBhington mills. 
Clay woroted, diagonal, 16-0unce, WBBhington mills. 
Serge, ll-ounce, Fulton mills, 3192. 
Wool dyed blue, 55-56 inch, 15-ounce. 

Tickingo: Amookeag, A.C.A. 
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Troueeringe: Fancy worsted, woroted warp and filling, woroted back, 16i to 17i 
ounce. 

Underwear. 
Shirts and drawers, merino, natural color, full-fashioned, 50 per cent wool. 24-

gouge. 
U noon suia', merino, natural color, 40per cent wool, circular, 24-gauge, light weight. 

Women's dress goods: 
Cashmere, all wool, 8-9 twill, S5·inch, Atlantic Mills, 3602. 
Cashmere, cotton warp, 9-twill, 4-4, Atlantic Milla, F. 
Cashmere, cotton warp, 4-4, Hamilton. 
Panam& cloth, all wool, 64-inch. 
Poplar cloth, cotton warp and worsied fil1ing, 4-4. 
Sicilian cloth, cotton warp, 5O·inch. 

Wool: 
Ohio, fine fleece (X and XX grsde), ocoured. 
Ohio, medium fleece (one-fourth and three-eighths grade), scoured. 

Woroted yams: 
2-40s, Australian fine. 
2--328, Cl'Of6bred stock, white, in skeins. 

Fuel and lighting (13.,.tid .. ). 

Can<i1.ea: Adamantine, 6s, 14-ounce. 
Coal: 

Anthracite, broken. 
Anthmcite, chestnut. 
Anthrscito, egg. 
Anthracite, stove. 
Bituminou8, Georges Creek, at the mine. 
Bituminous, Georges Creek, f. o. 'b. New York harbor. 
Bituminouo, Pittoburgh (Youghiogheny), lump. 

Coke: Connellsville, furnace. 
Matches: Globe, No. I, iu caeea. 
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Petroleum: 
Crude. 
Refined, for export, in ba.rrels, cargo lots, S. W., 110 degree. fire test. 
Refined 150 degrees fire test, watm-white, in ba.rrels (jobbing lots). 

MeI4l1 and implemmU (S8 anic,.,). 

Augers: Extra, I-inch. 
Ax .. : Essex, pattern bandled. 
Bar iron: '-

Best refined. 
Common to beat refined, from milL 

Barb wir.: Galvanized. 
Butts: Loc .. pin, wrought steel, 3~ by 3~ inches. 
Chisels: Extra, .. cket firmer, I-inch. 
Copper: 

Ingot, electrolytic. , 
Sheet, bot-rolled (base sizes). 
Wire, bare, No.8, B. & S. gouge and h .. vier (h ... Bizes). 

Door Imob.: Steel, bronze-plated. 
Files: 8-inch mill bastard, Nicholson. 
Hammers: Maydole, No. l~. 
Lead: Pig, deBi.Iverized. 
Lead pipe. 
Locks:, Common mortise, knob lock, 3t-inch. 
Ni.ila: 

Out, 8-penny, fence and common. 
Wire, g..penny J fence and common. 

Pig iron: 
Beeeemer. 
Foundry No.1. 
Foundry No.2, northern. 
Gray forge, BOuthern', coke. 

Plane.: Sargent 414, jack plane. 
QuickBi.lver: Jobbing lots. 
Saws: 

Croas-cut, Diseton No.2, 6-foot, Champion tooth. 
Band, Disston No.7 J 26-inch. 

Shovels: Ames, No.2, c_I, long-handle, round-point, back..tr&p, black. 
Silver: Bar, fine. . 
Spelter (pig zinc): Western. 
Steel billets. • 
SteelrsiIs. • 
Steel sheets: Black, No. 'J!1, box annealed, cold-rolled, Uuited States standard. 
Tin: Pig. 
Tin plate, coke. 
TroweIs: Johneon'., brick, lOt-inch. 
Vises: Solid box, 60-pound. 
Wood screws: 1-inch, No_la, fiathead. 
Zinc: Sheet, ordinary numbers and Biz .. , pacbd in 6OD-pound cesks. 

Lumb';" and building makriall (t8 ar!i<:Ia). 

Brick: Common red, domestic building. 
Carbonate of lead: American, in oil. 
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Cement: 
Portland, domestic. 
Roeendale. 

123 

Doors: Weetern white-pine, 21eet 8 inches by 61eet 8 inches, It inches thick, 4-pane1 
No.20.G. 

Hemlock: B ... price, Pennsylvania and West Virginia stock. 
Lime: Rockport, common. 
Linseed oil: Raw, in barrels. 
Maple: Hard and 8o1t, I-inch (4-4), fift!ts and seconds. 
Oak: 

White, plain, mixed, rock, mountain or West Virginia stock, I-inch (4-4) 'firsts 
and seconds. 

White, quartered, Indiana, fift!ts and seconds, 6 inch .. and up wide, 10 to 16 
leet long. 

Oxide 01 zinc: American, exlm dry. 
Pine: 

White, boards, No.2 bam, 10 inches wide, rough. 
White, boards, upper, I-inch (4-4), rough or dreessd. 
Yellow, flooring, loug-leal, B, heart-face, rift sawn, I"" by 21-face (counted 1 

byS), D.&M. 
Yellow, aiding, long-leal, boards, heart-face, I-inch and Ii-inch. 

Plateglaas: 
Polished, glazing, area 5 to 10 square leet. 
Polished, glazing, area S to 5 square leet. 

Poplar: Yellow, l·inch, firsts and seconds, 7 to 17 inches and up wide, rough. 
Putty: Commercial (bulk). 
Rosin: Common to good, strained. 
Shingles: 

Cypress, best all heart, 5 inches wide, 16 inches long. 
Red cedar, clear, random width, 16 inches long. . 

Spruce: 6 to 9 inch, cargoes, eastern. 
Tar: Pine. _ 
Turpentine: Spirits 01, 8Outhern, barrels. 
Window glass: 

American, single, il, 25-inch. 
American, single, B, 25-inch. 

Alcohol: 
l>rv4. and chemicaU (9 artidu). 

Grain, 190 prool, U. S. P. 
Wood, refined, 95 per cent. 

Alum: Lump. 
Brimstone: Crude, domestic. 
Glycerin: Refined, chemica.lly pure, in bulk. 
Muriatic add: 20 degrees. 
Opium: Natural, in c ..... 
Quinine: American, in lOO-ounce tins. 
Sulphuric acid: 66 degr .... 

Earthenware: 
H<nue-/urnishing gooda (14 artie,..). 

Plates, cream-eolored, 7·inch. 
Plates, white granite, 7·inch. 
Teacups and aaucer8. white granite, with handles. 
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Furniture: 
Bedroom seta, S pieces, iron bedstead, hardwood dresser and washstand. 
Chairs, bedroom, maple, cane sea.t. 
Chaira, kitchen, common spindle. 
Tables, kitchen, 3i-foot. 

GIIUlSW ... : 
N appies, 4-inch, common. 
Pitc4ers, one~baU gallon, common. 
Tumblers, table, one--third pint, common. 

Table cutlery: 
Carvers, stag handles, No. 016, 8-inch. 
Knives and forks, cocobolo handles, metal bolsters, No. 210 . 

. Woodenware: 
Pails, oak..gra.ined, 3-hoop, wire ears. 
Tubs, oak..gt"ained, & in nest, 0, 19, 21, and 23 inches in diameter. 

Cottonseed meal. 
MUi""Zlanwus (IS artielu). 

Cottonseed oil: Prime, summer, yellow. 
lute: Raw M-double triangle, shipment, medium grad ... 
Malt: Western grade, standard. 
Paper: 

News, wood, roll, contract. 
Manila, wrapping, No. 1 jute. 

Proof spirit: Finished goods basis (whisky). 
Rope: Pure mani1& (base size., irinch and. larger to Mar. 10; thereafter t-inch and 

larger, threHtrand). 
Rubber: Para Ialaud, fine. 
Soap: Castile, mottled, pure. 
Starch: Laundry, 50-pound boxes, in bulk. 
Tobacco: . 

Plug, Climax, 12 pieces to the pound. 
Smoking, granulated, Seal of North Carolina, l-ounce bags. 

SVIISTITllTIONS ANO ADDITIONS. 

Since the issuance of the first wholesale price report covering the 
years 1890 to 1901 a number of changes have been made necessary 
in the character of the articles included. Certain articles no longer 
commercially important or for which satisfactory price quotations 
could no longer be obtained have had to be discontinued and other 
articles substituted therefor. Thus material changes in the descrip
tion of 3 articles became necessary in 1902, of 2 articles in 1903, of 1 
article in 1904, of 4 articles in 1905, of 6 articles in 1906, of 3 articles 
in 1907, of 19 articles in 1908, of 1 article in 1909, of 2 articles in 1910, 
of 4 articles in 1911, of 4 articles in 1912, and of 16 articles in 1913 . 
. For 7 of these articles the trade journals no longer supply satisfac
tory quotations; the manufacture of the particular grade of 15 
previously quoted has been discontinued by the establishments 
heretofore furnishing quotations, and for 43 articles the substituted 
descriptions more nearly represent the present d6I\lands of the. 
trade. In making these substitutions articles were supplied corre
sponding as closely as possible to those which were previously used. 
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In explanation of the method adopted for computing the relative 
prices of articles substituted for others the statement is made in the 
report for 1913 (p. 31) that in any year where it was found necessary 
to introduce an article to replace another the relative price assigned 
to the new article for that year was identical with the relative price 
already ascertained for its predecessor in the same year. In other 
words, it is assumed that if the price of a commodity in any year, 
as represented by the price of a particular grade of the commodity 
in question, be correotly expressed by the relative number assigned 
it, then its price in the same year may contin~e to be expressed by 
assigning this same relative number to a new grade of the commodity 
when substituted for the former grade. 

In 1908 a number of articles (11) were added, to the list of those 
previously included. For such articles no relative price based on 
the 1890-1899 period could be computed, owing to the impossibility 
of obtaining satisfactory prices for those years. However, it was 
deemed necessary to include these new commodities in the several 
group relatives for 1908. This was accomplished by dividing the 
1908 price of each article in the group, both old and new, by its 1907 
price and then compU'ting the simple average of the percentages thus 
obtained. This last result, which represents the group index for 1908 
expressed as a percentage of the 1907 group index, was then multi
plied by the relative price of the group in 1907 to produce the group 
relative for 1908. Similarly, in succeeding years, the relative prices 
for individual articles in the current year, computed on the prices of 
the preceding year as a base, have been averaged and the result mul
tiplied by the group relative for the preceding year to give the cor
responding group relative for the current year. The general index 
number for all commodities in 1908 and in subsequent years has 
been computed in the same manner as explained above. 

INTERPOLATION. 

Prices have not been interpolated for periods when price quotations 
were lacking for any of the commodities for which index numbers have 
been computed, although whenever new commodities have been intro
ducedorsubstituted for other commodities, the assumptlon is tacitly 
made that the price of the newly introduced article hlloi! changed 
by the same percentage as the group as a whole and that the price 
of every substituted commodity has varied exactly as the price of the 
old article varied up to the time when the substitution'was made. 

WEIGHTING. 

In compiling the present series of index numbers weighting in 
it. technical sense has not been attempted. Instead, it has been 
thought best to use simply a. large number of representa.tive sta.ple 
articles, selecting them in such a. manner as to ma.ke them, to a. large 
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extent, weight themselves. Upon a C88Ual examination it may 
seem that by this method a comparatively unimportant commodity
such, for instance, 88 tea.-is given the same weight or importance 
88 one of the more important commodities, such 88 wheat. A 
closer examination, however, will disclose the fact that tea enters 
into no other commodity under consideration, while wheat is quoted 
in the raw state and ~ters into the two descriptions of wheat flour, 
the two descriptions of crackers, and the two descriptions of loaf bread. 
This method is the one employed by Mr. Sauerbeck in his compilation 
of English prices. 

TESTING. 

No formal comparison of the index number compiled by the Bureau 
of Labor Statistics yrith other index numbers has been made. in any of 
the wholesale-price reports. Grea.t ctu'e is exercised in the selection 
and compilation of the data. on which the index is b88ed and the per
centage changes in prices recorded are. therefore quite nccura.te • 

• TAIILESI OF RESULTS. 

The following table, which h88 been reproduced from the 1913 
report, I shows the inovement in wholesale prices for the period from 
1890 to 1913 in each of the nine principal groups of commodities and 
the monthly varia.tions from January to December, 1913; 

RELATIVE PRICES OF COHHODITIES, BY GROUPS, 1890 TO 1913. AND JANUARY TO 
DECEMBER, 1913. 

(BIllIe perlod.lfiO..l899-10D.) 

Cloths Metals Lum"'" D.\:'r n ..... All Fann Food, and Fuel and ~t~ furnbh. v-. com. Yeer. prod. .... cloth- and Imp'" Cheml- ~ - modJ. 
001'8, Ing.' IJghtlng ........ mate- - ..... rfaIs. 

----
1890 ••••••. 110.0 111.4 113.5 101.7 119.2 111.0 110.2 111.1 110.3 112.9 
1891 ••••••. 121.5 llli.7 111.3 102.7 111.7 108.4- 1(0.6 110,2 109.4 111.7 
1892 ••••.•• 111.7 100.6 109.0 101.1 100.0 102.8 102.9 108.5 106.2 10&.1 
1893 ••••••. 107.9 110.2 107.2 100.0 100.7 101.9 100.5 104.9 105.9 105.6 -. ...... .... .... ".1 82,. ...7 ".3 .... 10J.l .. .. ".1 

\81IIi ....... 93.3 94.6 92.7 98.1 92.0 84.1 87.9 .... 84.' 93.6 
1896 ••••••• 78.3 1<1 •• 91.3 10 ... 93.7 W •• .... 84.0 91.4 00.' 
1897 ••••••• .... 37.7 91.1 .... .. .. 90.' .... .... ..., ".7 
1898 ••••••• ~:b .... W .• .. .. M.' .... 106.8 92 .• 92.' 93.' -....... 98.3 ".7 , .... 0 12<.7 105.8 111.3 ".1 87.1 101.7 

1900 ••••••• 100.& lOC.2 106.8 120.0 12 ... 11.$.1 115.7 108.1 10(1.8 110.5 
1901 ••••••. 116.9 105.9 101.0 119.6 111.9 116.7 115.2 110.9 107.4. 108.5 
190'.1 •••••.• 130.5 111.8 102.0 13U 117.2 118.8 114.2 112.2 114.1 112.9 
1903 ••••••• 118.8 107.1 106.6 149.3 117.8 121.4 112.6 113.0 113.6 113 .• 
19IK ....... 128.' 107.2 1<».8 ..... 109.8 123.7 Uo.O 111.7 111.7 113.0 

1006 ....... 12U 108.7 112.0 l28.8 12'U WI.? 100.1 100.1 112.8 11&.9 
1908 ••••••• l:tt.O 112.6 m.o 131.9 135.2 140.1 101.:;1 Ut.O .. Ill.] 122.5 
1907 ••••••• 137.1 117.8 128.7 13.5.0 143.4 146.9 109.6 118.5 127.1 1211.5 
1908 ••••••• 133.1 131.' 116.9 130 •• ..... 133.1 110.4 114.0 119.9 122.8 
19011 ••••••• I .... 12<.7 119.6 129.3 ..... l38.. 112.. 111.7 12 ... ... .. 
lotO •••.••. 1M. 6 128.7 lZl.? 1215.4 128.5 ..... 117.0 111.8 133.1 131.6 
1911 ••••••• 162.0 131.3 119.8 122.. 1l9.4 151 .• W-3 ]11.1 131.2 "'" 1912 ••••••. 171.8 139.5 13).7 133.9 126.1 148.2 122 •• 113.7 133.' 133.6 
101lI ....... IM.8 187.1 129.7 " ... 127.5 161.8 , .... 118.1 137.1 13.5.' 

I Bl111etID or the 'ODited litatal Bunau 01 Labor Stat.lJtJcl. No. ltG, p. lL 
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RELATIVE PRICES OP COIOIODITIES. BY GROUPS. 1800 TO 1913. AND JANUARY TO 

DECEMBER, lQ13--Concluded. 

Cloths M.ta1s Lumber 
~~r Ro .... All Farm Food, and Fuel and and fnrnisJl. M.l.scel- co ... 

Year. prod- .... cloth- and imple- building cbemi- :L. laneous. modi-uoto. lng. 
lightlng. menta. mat&- caIs. ,!os. ,uu.. 

- ------
1913. 

117.5 134 •• 134 •• Jonuary ,_ too.4 132.7 124.2 144.3 132.8 153.1 lZJ.O 
February • 162.3 133.1 124.7 144.3 132.1 1M. 1 124.1 117.5 134.5 !3S.3 -, .... 166.3 132.4 124.7 142.8 130,4 ..... 123.6 118.3 134.3 !3S.' 

~'""'" 167.8 132.9 124.6 138.9 129.4 1M. 7 124.6 118.3 135.6 !3S.0 
163.1 132.6 124.1 138.5 120.1 153.2 124 .• 118.3 !3S.' 134.3 

J~:::::: 162.7 133.' 123.' "'.9 127.7 .... 3 124.7 118.' 136.' 134.1 

Jwy ...••• 1ft2.7 135.4 lZl.7 141.0 120.1 151.2 lZl.6 118.3 138 .• 134.3 
August ... 161.6 136.' 122.9 142.7 12111.2 ..... 123.1 118.3 138.7 134 •• 
September 168.6 141.2 lZ3 • .5 143.9 126.7 .... 7 123.7 118.3 140.3 138.1 
October ••• 168 .• 144.1 123.5 143.2 125.5 14fl.9 124.7 118.3 139.6 138.' 
No\-ember 169.7 143.3 123.7 142.7 123.3 148.9 124.6 118.3 138 .• 135.8 
December. In.s 1~.8 123 •• !fa. 8 120.6 149·r ..... 118.3 137.6 !3S.7 

In order to follow the movement in the two great classes of com
modities-raw and manufactured-the following table, which shows 
the relative prices by years, 1890 to 1913, lind by months, JanUIll'Y 
to December, 1913, has been prepared: 1 

RELATIVE PRICES 01' RAW AND MANUFACTURED COMMODITIES, BY YEARS,18l1O 
TO 1913, AND BY MONTHS, JANUARY TO DECEMBER, UI13. 

(Base perlod •. 1890-1899_100.) 

Year or month. 

1890 ............................................................... . 
1891. .............................................................. . 
1892 ............................................................... . 
1893 ••••.••••••.•.••••.••••••.•••••••.•••••••••••••••••••••••••.••.. 
1894 ••••••••••••••••••••••••.•••••••.••••••••••••••••.•••••••••••••• 

1896 .............................................................. .. 
1896 ••••••••••.••.••••••••••••.•••••••.••••••••••••••••.•••••• : .•••• 
1897 ................................................................ · 
1898 •••••.••••••.•.••••••••.••.••••.•••••••••••.•••••.•.••••.••••.•• 
18911 ............................................................... . 
190) ............................................................... . 
1901. .............. __ ............................................. .. 
1902 ..••...•.......•...•••..•.•.•.•.••..............•..•.•... : ..... . 
1903 ............................................................... . 
1904 ............................................................... . 
1906 ••••.•.••••.••••.••••••••.••••••••••••• ~ ....................... . 
1906 .............................................................. .. 
1907 •••••••••• : .................................................... . 
UI08 ............................................................... . 
19011 .............................................................. .. 
1910 ............................................................... . 
1911 ••••• , ......................................................... . 
1912 ••••••••••.•••••.••.••••..•••••••••••••••.•••••••.••••••••••... , 
11113 ••••••••.••.••••.••.••••..•••.• , ••.••.••••••••••••••.••••••••••. 

1913. 

~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
~i'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
June ............................................................. .. 
l'uly .............................................................. .. 

~;;·;·:~jjjjjjjjj~jj~~~~jjjj~j:::~::m:::jjj:::j:HL~:~~ 

llamodlW C01D_" ~~_ AU c0m
modities. modUies. 

116.0 
118.3 
107.9 
104.4 .... 
01.7 
&4.0 
87.6 
".0 

lOS.9 
111.9 
111.4 
122.4 
122.7 
119.7 
121.2 
12111.' 
133 .• 
125.6 
136 .• 

"'.1 
139." 
149.6 
147.8 

145.2 
145.8 
1-t.5.4 
143.7 
143.6 
143.0 
144.2 
146.6 
153.2 
155.2 
IM.l ..... 

112.3 
110.8 
105.8 
105.9 
·118.8 

".0 
91.9 
".1 ..... 

100.7 
110.:1 
107.8 
110.6 
11Ui 
111.3 
11,(,8 
121.6 
128.6 122.. 
.JZJ.II 

120 .• 
126.6 
1211.7 
132.0 

132. .. 
132.7. 
132.6 
132.8 
131." 
131.8 
131.8 
131.6 
131.11 
131.7 
CU.3 
131.1 

112.0 
111.7 
106.1 
105.6 .... .... .. .. 
89.7 .... 

101.1 
110.5 
108.5 
112.9 
113.6 
113.0 
ttS.9 122.. 
"9.6 ..... 
120.5 
131.8 
120.' 
133.8 
136.2 

IM.II 
136 •• 
135.1 
136.0 
134.' 
134.. 
134.3 
134.4 
136.1 
136.3 
135.8 
135.7 

I BulleUn 01 the UDlt.ed Statts BUNU of Labor Statts_ No. leu, pl»-18 _d 14. 
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INDEX NUMBERS OF THE UNITED STATES SENATE COMMITTEE ON 
FINANCE.' 

PUBLICATION. 

The Committee on Finance of the United States Senate published 
in 1893 an exhaustive report in which the course of wholesale prices in . 
the United States was shown by means of index numbers for the 52-
year period from 1840 to 1891. The report was of a special character, 
involving an extensive research, and the price data contained th4pein 
have not been continued except in a modified form for subsequent 
years. 

BISTOBY. 

A Senate resolution of March 3, 1891, authorized the Committee 
on Finance "to ascertain in every practicable way, and to report 
from time to time io the Senate, the effect of the ta.ri1f laws upon the 
imports and exports, the growth, development, production,' and 
prices of agricultural and manufactured articles at home and abroad." 
Pursuant to this resolution the committee undertook to ascertain 
through accurate and adequate statistics of prices and wages the 
changes which had taken place in the condition, as shown by the 
relative purchasing power of their earnings, of the great mass of 
people in the country for the preceding 50 years. The report of the 
cOmmittee submitted on March 3, 1893, contained a mass of statistics 
relating to wholesale prices compiled by the statistician of the com
mittee, Roland P. Falkner. (See Report on Wholesale Prices, Wages, 
and Transportation, Part 1, Appendix A.) 

A continuation of this series of prices has been published in Bulletin 
No. 27 issued by the United States Department of Labor (now the 
Bureau of Labor Statistics) bringing the data down to 1899. In this 
latter series, however, two important changes of method were intro
duced. The first was in adopting as a basis the average price for 
the nine qua.rters--January, 1890, to January, 1892, inclusive-in 
place of the single-date basis, and the second in departing from the 
simple average method of allowing to each article equal weight, and 
instead combining the index numbers of similar articles to form one 
index number, to be used as one article only in calculating the index 
niunbers fo~ groups and for all commodities. 

:Another presentation of the data for the years 1860-1880 in some
what different form (by quarters) is contained in "Gold Prices and 
Wages under the Greenback Standard," by Wesley C. Mitchell." . . 

SOURCE OF QUOTATIONS. 

The wholesale price quotations included in the report were col
lected mainly by the United States Department of Labor through its 
corps of agen ts and experts. In some cases experts employed 

1 Report from the Committee on Ftnanoe of the United States Senate OD Wholeeele ~ Wagea BDIt 
TransportatJon. Mar. 3, 1893. W Congress, ad session, Report No.I39f. 

t Unlven1ty ofCaUfomia PubUcatlous bl Economiol, vol. I, Kat, ~.11lO8. 
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directly by the committee furnished the data for the tabulation. As 
a rule, the prices were obtained first hand; that is, from records of 
actual sales. In the selection of articles for quotations the committee 
frequently consulted the representatives of leading industries. 

"The greatest care wos exercised to secure absolutely accurate 
statements, and the books of inerchants and manufacturers were 
ransacked in order to obtain figures worthy of every confidence." I 

BASE PERIOD. 

It is explained that the year 1840 was not used os a bose because 
a statement based on that year "would have rendered comparatively 
useless for purposes of comparison all the articles the quotations for 
which begin later than 1840.'" For this reason t~e year 1860, which 
would include most of the figures presented, was considered prefer
able. Moreover, it was believed that "the year 1860 represents a 
period in our industrial development midway between the older 
methods of production that preva.l\ed before the war and those which 
have come into use since that period. It is also a period of compara,.. 
tively normal prices. The markets of the country had recovered
from the crisis of 1857 and the disturbances of trade caused by the 
war had not yet taken place.'" 

Also, a single year, 1860, rather than the average for a period of 
years, was taken because "it was not always practicable to secure for 
the articles in question the average prices that would have covered the 
period immediately prior to 1860, while in the following year some 
prices already manifested the disturbances due to the unsettled state 
of national affairs"; 1860 possessed all the aspects of a normal 
year. "Its price varies little from that of 1859 or of 1858 on the one 
hand and of 1861 on the other. It is therefore quite as proper a 
basis of comparison as would be an average of these four years.'" 

PRICES: BOW SHOWN AND COMPUTED. 

As a rule the prices used were actual prices obtained at certain 
dates. In a few cases average prices for the year were used, when_ 
such prices were considered representative. The index numbers were 
calculated on the basis of the January prices in each yeor where the 
prices were quoted by quarters. An exception was made to this rule 
in the cases of those articles for which the January price was not the 
representative price for the year, as for fresh vegetables, in which 
cases the most appropriate month was selected. 

NUMBER AND CLASS OJ!' COMMODITIES. 

In all there were 230 series of quotations presented, covering the 
prices not ouly of food products and raw materials but also of a very 

l Report I'rom theCom.mJttee on Finanoa of the United States Senate on Wholesale Prloea. Wages, and, 
1'r'amportat.lon, Pt. I. p. 29. 

Ildem,p.2S. 

94261·-Bull.173-15-9 
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large number of manufactured articles. While all series of quot .... 
tions did not cover the entire period, owing to the difficulty of ob
taining for the earlier years prices of articles in use during the later 
years, prices for 85 articles quoted in 1891 were secured as far back 
as 1840, and for 223 articles as far back as 1860. Those articles 
which are articles of luxury only and whose price had increased so 
immoderately that they conld not be said to enter into consumption 
in the same degree as formerly were omitted. 

DESCRIPTION AND GROUPING OF COMMODITIES. 

The 223 articles were grouped as follows: 
Food (53). 
Cloths and clothing (28). 
Fuel and lighting (10). 
Metals and implements (54). 
Lumber and building materials (35). 
Drugs and chemicals (18). 
House-furuishing goods (15). 
Miscellaneous (10). 
Following is an enumeration of the articles appearing on pages 30 

to. 52 of Part I of the report: 

Beans. 
Bread: 

A ship bread. 
B ship bread. 
Boston crackers (two quotations). 
Navy ship bread. 
Oyster cnlCk ..... 
Ship biscuito. 
Soda. crackers. 

Butter. 
Cheese. 
Coffee, Rio, fair. 
Eggs. 
Fish: 

Cod. 
Mackerel,(681t, shore, No.1. 
Mackerel, aalt, ebore, No. 2. 
Mackerel, aalt, ebore, No. S. 

Flour, wheat. 
Flour, rye. 
Fruit: 

Appl .. , dried. 
Currants, Zante. 
Raioins. 

Lard. 
J.ard, pure leaf. 
~eal, corD, yellow, kiln-dried. 

Food. 
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Meat: 
Bacon, clear. 
Beef, loins. 
Beef, salt, meBB. 
Boof, ribs. 
Ham, suga<-cured. 
Lamb. 
Mutton. 
Pork, salt, mEIIL 

Milk,fresh. 
Molasses: 

New Orleans, prime. 
Porto Rico, best. 

Rice, Carolina, prime. 
Salt: 

Ashton'& 
Ashton's Liverpool, tine. 
Coarse, solar. 
Fine, boiled. 
Tw-k's Island. 

Spices: 
Nutmegs. 
Pepper, whole, Suma.tra.. 

Stareh, corn (two quotations). 
Sugar: 

Brown. 
Cut. 
Fair refining. 
Refined, crushed, and granulated. 

Tallow I prime, city, in hogsheads. 
Vegetabl .. : 

Fresh, potatoes, white (two quotations). 

Olotha o:nd clothi7lJ]. 

Blankets, 11-4, 5 pounde to the pair: 
Cotton warp, cotton and wool filling. 
Cotton warp, aiI.wool1ilJing. 

Brosdcloths: 
First quality, black, 54-inch, made from XXX wool. 
Second quality, black, 54·inch, made from XX wool. 

Calico, Cocheco prints. 
Carpets: 

Bru88eIs, 6·frame, Bigelow. 
Ingrain, 2.ply, Lowell. 
Wilton, 5-frame, Bigelow. 

Cassimeree, all-wool: 
8-4, 7 -ounce, Harris double and twist. 
3-4, 12-ounce, Ranis double and twist. 
3-4, 12-ounce, H&rris silk mixed. 
Fancy, 3-4, light weight. 

Chaco, black and white, all-wool, 3-4, 7000unce, Harris. 
Cotton, upland, middling. 

131 
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Denims, Am08keag. 
Drilling, SO-inch, PepperelL 
Hid .. , dry, Buen,," Allee . 
..Horse b1a.nket:8, 6 pounds, all-wool. 
Leather, barnesa. 
Print cloths: 

28-incn. 64 by 64, Metacomet. 
28-inch, 7 yards to the pound, standard. 

Shawls, standard, 72 by 144 inches, weighing 42 ounces, made of XX Ohio fleece 
wool. 

Sheetings, brown, 4-4, Atlantic A. 
Shirtings, bleaches, 4-4, New York mille. 
Sole leather, :first qua.lity, medium weight, Buenos Aires. 
Tickings, Am08keag, A. C_ A. 
Wool, Ohio, medium fleece, scoured. 
Wool, Ohio, fine fleece, Scoured. 

Candles, best ada.m&lltine. 
CosI, anthracite: 

Ch .. tnut. 
Egg. 
F.lump. 
Grate. 
Pea. 
S.lump . 

. Stove. 
Coal, bituminous. 
Match .. , 8-card. 

Anvils, domestic. 
Bar iron, best refined, rolled. 

Pue! and lighting. 

M,uu. and implem<nu. 

Butts, loooe, joiut, cast, S by S inch. 
Copper, ingot. 
Copper, sheet. 
Door knobs, mineral. 
Iron rods, for making common wood screws. 
Iron wire, market, No. 10. 
Lead, drop shot. 
Lead: 

Pig (two quotations). 
Pipe_ 

Locks: • Common mortise. 
Common rim. 

Meat cuttem, Hale's, No. 12. 
Nails, cut. 
Pig iron, No.1, anthracite, foundry. 
Pocket knives: 

Redwood, iron-lined handle, 2i-inch, 1 blede. 
Standard, black horn, brass G. S. handle, 31-inch, pen, 2 bled ... 
Standard-

Oocoa, b ..... G. S. handle, Si-inch, 2 bledee. 
Cocoa, brass G. S. handle, Si-inch, 2 bl.dee. 
Cocoa, iron-lined handle, 2t-inch, 1 blede. 
Cocoa, iron-lined handl", at-inch, 1 blade (two quotations). 
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Pocket knivee--Continued. 
Standard-Continued. 

Cocoa, iron-lined handle, at-inch, 2 blades. 
Cocoa, iron-lined handle, 3i-inch, 2 bladea. 
Coco&, iron-lined handle, 4-inch, 1 blade. 
Ebony, braea G. S. handle, 3t-inch, 2 bladee. 
Ivory, b""" G. S. handle, 3-inch, pen, 2 blad .. . 
Ivory, brass G. S. handle, 3i-inch, pen, 2 blad .. . 
ITory, braea G. S. handle, at-inch, pen, 4 bladea. 
Ivory, b ..... G. S. handle, 3l-inch, pen, 3 blades. 
Pearl, braso-lined handle, St-inch, pen, 3 blad .. . 
Pearl, Bilver-lined handle, 3t-inch, pen, a blad .. . 
Pearl, Bilver-lined handle, 3t-inch, pen, 4 blad .. . 
Redwood, iron-lined bandle, 4-inch pruner, 1 blade. 
Redwood, iron-lined handle, 5-inch pruner, 1 blade. 
Stag, b ..... G. S. handle, 4!-inch, a bladea. • 
Stag, brass-lined handle, 3i-inch, pen, 3 blades. 
Stag, brass-lined handle, 3!-inch, pen, 3 bladee. 
Stag, brass-lined handle, 3i-inch, 4 bladea_ 
Stag, brase-lined handle, 4-inch, <I blades. 

QuickBilver. 
Rope: 

Manila. 
Tarred, American. 
Tarred, RUBSian. 

Saws: 
Circular, 52-inch, Disaton's. 
Croescut, 6-foot, DiBston's. 
Hand, common, Diaston '8. 

Hand, standard, Dioeton' •. 
Scythee. 
Shovele, Ames No.2, cast-ateel D handle, Bquar~point, back-atra.p. 
Spelter, imported. 
Wood screws, I-inch, No. 10, fiat head, iron. 

Lumber and building 11IIJt<ri4U. 

Brick, common domestic building. 
Carbonate olleac!, in oil. 
Cement, Rosendale. 
Chestnut, lumber, in the log, not sawed. 
Doors, pine, unmolded, 2 feet 4 inches by 6 feet 8 inches, 1 t inches thick. 
Hemlock, boards, first quality, I-inch, not planed. ' 
Hemlock, lumber, in the log, not sawed. 
Lime, Rockland. 
Maple, boards, first quality, I-inch. rough. 
Oak, boards, white. plain, first quality, I-inch, rough. 
Oxide of zinc, American, dry. 
Pine, boards, white, clear, I~inch, not planed. 
Pine: 

BOBlda, white, clear, extra, I·inch, not planed (2 quotations). 
Boards, white, common, I-inch, not planed (2 quotations). 
Boards, white, culla, I~inch, not planed. 
Flooring, white, extra, I-inch, not planed. 
Lumber, in the log, not 8&wed. 
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Flare gl ... , polished: 
Unsilvered, area 1 to 3 square feet. 
Unsilvered, area 3 to 5 square feet. 
Unsilvered. area. 5 to 10 square feet. 
Unsilvered, area 10 to 40 square feet. 
Unsilvered, area. 40 to 80 square feet. 
Unsilvered, area 80 to 100 square feet. 

Putty. 
Shingles, pine: 

16 inches, XXX. 
16 inchee, extra XXX cut. 
16 inches, extra XXX sawed. 

Spruce boards, I-inch. 
Tar, Wilmington. 
Turpentine. 
Windowgl ... : 

American, 10 by 14. 
French, 10 by 14, firsts, Bingle. 
French, 10 by 14, thirds, Bingle. 

Alcohol. 
Alum, lump, crystal'. 
Bichromate of potash. 
BluevitrioJ. 
Brimstone, crude. 
CaJomel. 
Coppe"",. 
Fl"""eed. 
Glycerin, refined. 
Linseed oil. 
Mercury. 
Muriatic acid. 
Opium. 
Quinine. 
Soda ash. 
Sugar oflead: 

Brown. 
Whire. 

Sulphuric acid. 

Furniture: 

Drug. and chemioolB. 

Boun-furnishing goodI •. 

Chainl, becft.'oom, maple, cane seat. 
Chain, kitchen, common, spindle. 
Tables, kitchen, pine, St-foot. 

G18B8Ware: 
Bowl8, 8-inch. 
Goblets, common. 
Pitchers, i-gaJlon. 
Sets, finished. 
Tumbl .... , i-pint. 

Pails, wooden: 
2-hoop (2 quotations). 
S-hoop. 

Tubs, wooden (4 quotations). 
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Powder, rifle (2 quotations). 
Rubber, Para. 
Soap, castile, mottled, imported. 
Stareh: 

Ontario. 
Orilinary laundry. 
Pearl. 
Pure. 
Refined. 
Silver glOllS. 

SUBSTITUTIONS AND ADDmONS. 

135 

In the compilation of the index numbers no substitution of one 
grade or quality of an article for another grade or quality of the same 
article or for a different article previously inclu,ded was made. In 
eases where quotations on a particular article could no longer be had, 
or where the article had ceased to be representative, it was discon
tinued and the index number was computed on the remaining articles. 
Additions to the list of articles were made from time to time as 
occasion demanded, such additions being carried into the index 
number for the year. 

INTERPOLATION. 

Interpolation of prices was not resorted to in the preparation of 
the index numbers. In cases where prices for particular periods were 
lacking, the article in question was temporarily discontinued. 

WEIGHTING. 

The committee calculated three distinct index numbers. The first 
was unweighted, while the second and third were weighted by assign
ing to each article an importance in the result equal to its importance 
in family consumption. The basis selected by the committee for 
determining this consumption was the Seventh Annual Report of the 
Commissioner of Labor, showing the values of various articles con
sumed by a large number of families which were considered typical 
of the expenditures of the mass of the people. This information is 
summarized in the following table showing the distribution of ex
penditure for 2,561 normal families. 

DISTRIBUTION OF EXPENDITURE FOR 2,561 FAl(ILIE~. 

Rent................. 1D 0611 500 
:I-'ood................. 41:03 4;U13 
FueL................ 5.00 500 
Clothing........ ..... 15.31 1,531 

~~f~~h~·purposes·.::: 22:rJ 2.2~ 
----:~ 

100.00 I 10,000 
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This table shows the main groups of family expenditures only, and 
these were not sufficiently specific for the purpose. In order to secure 
accurate and specific data as to the composition of these groups them
selves, therefore, 232 special budgets of family expenses were collected. 
The table based on 2,561 families was then used to secure the propor
tion of the groups entering into consumption, while a table based on 
232 families was used to secure the distribution of expenditure within 
the groups themselves. The figures thus secured, showing the relative 
weight in consumption of each article contained in the family budgets, 
were then applied to the various articles in the index numbers. Few 
articles were found, however, with identical descriptions, hence a 
method of grouping was resorted to. For example, two or more 
articles contained ill the index numbers were often grouped to repre
sent one article of the family budget, thus, "ham," "bacon," and 
"pork" were considered equivalent to the "hog products" of the 
family budgets, and an arithmetical average was made of the index 
numbers of these three articles, which was made the index number 
of hog products and given its appropriate weight. Briefly described, 
the method as applied to the food group was as follows: The figure 
denoting the importance of each article ~ the group in a given year 
was multiplied by its simple index number (or the average where two 
or 'more articles were grouped), and the sum of these products was 
divided by the total of the figures denoting importance for the 
weighted index number for the general group of food. This method 
was used.in securing similar weighted index numbers for the other 
years of the period. It is seen that according to this method the 
same weights were used for each year of the period, although they 
were based on the consumption of families in 1891. 

The following table shows the weighted relative prices or index 
numbers in 1891 for each of the groups considered, together with the 
total weighted relative price or index number: 

RELATIVE PRICES OF ALL ARTICLES IN 1891, MEASURED BY CONSUMPTION. 

(Hue period. 1880-100.) 

Group. Result. 

Rent .................. 1.500 100.0- 1,500,000 
Food .................. t.~ 103.7 4,2501,811 
Fuel .................. 98.' 490,500 

~l~~~:::::::::::::: 00 .... 43,21:10 

'.53' 75.1 1,Jfl2,0'l9 
All other purposes ....• >.270 ...3 2,1114,096 

Total ............. 10-,000 .... 9,620,726 

In the above table the weighted index numbers for the various 
groups were found in practically the same manner as has previously 
been described for food, except that rent and certain items entering 
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into the groUp" All other purposes" were considered to have remained 
unchanged. These were then multiplied by the fi,,<7lJl'es denoting im
portance, and the sum of the products divided by the total of the 
figures denoting importance (10,000) to secure the weighted total of 
96.2. The remaining years were treated in a similar manner. . 

The items of budget expenditure considered as remaining un
changed (rent, taxes, insurance, etc.), constituted 31.40 per cent of 
the total expenditure, lelLving 68.60 per cent as affected by changes 
in prices. Another set of index numbers for such articles was made 
by the committee by assigning a total numerical weight of 6,860 to 
such articles and working out the index numbers on that basis. 
This resulted in a slightly different total index number. 

TESTING. 

The accuracy of the results secured was tested by comparison of the 
index numbers with those of the London Economist and of Sauerbeck 
for Engla.nd.' 

TABLES 01' RESULTS. 

The index numbers computed by the three methods, i. e., simple 
average, average of all articles weighted according to consumption, 
and average of fluctuating articles only, weighted according to con
sumption, are shown in the following table. The prices are incurrency.' 

RELATIVE PRICES IN BACH YEAR, 1840 TO 1891, FOR ALL ARTICLES GROUl"ED BY 
DIFFERENT METHODS. 

All articles All articles All articles AUartieles 

~ru;.aJ:i 
to 1m. =Jii:i to 1m. 

av81"agoo 
according 

to1m· == to im.-
All articles portanee. portaJ;1r:e. Allarticles ~. p~c;e. 

y .... simply "'''''''' co~&;"~ y"". simply CO~£j~g . - expendi- . -. expendi • 
tures oento( ""'" oontot 
bolng total being total 

considered ~?,. cons.iderod. ""I:.dl• unllonn. unitann. -------I- ----
1840 .••••••••• 116.8 ... , ffl.' 1866 •••••••• 191.0 160.2 1~.7 
1841. ••••••••• 115.8 98., .... 1867 ••••••••• : 172.2 145.2 165.8 
1842 •••••••••• 107.8 OS., 90.' ]868 •••••••.•• 160.5 150.7 .73.. 
1843 •••••••••. 101.5 .... 84.3 1669 •••••••••• 1,';3.5 .35.. 152.3 
18.44 •••••••••. 101.9 80.8 8..'>.0 18i0 •••••••••• 142.3 130.4 144.4 
ISiS .••••••••. .02.8 92.' 88.. 1871 •••••••••• 1311.0 .... 8 .36.' 
1846 •••••••••• 106.4 96., 95.' 1872 •••••••••• 13R8 122.2 .32.' 
1847 •••••••••• 106.5 96., 95.' 1813 •••••••••. 137.5 119.9 129.0 
11MB •••••••••. 101.4 92.0 "" 1874 ••• ; •••••• 133.0 \20.5 129 .• 
1~9 •••••••••• 98., .... OS., 11175 .......... 127.6 119.8 , ... 9 
Isro .••....•.. 102.3 92.6 .. .. ISi6 .......... 118.2 115.5 122.15 
1&11 .......... ..... ".1 .... lR77 .......... 110.9 , .... 113.6 
1852 .......... 102.7 98., 07 •• 1878 .......... 101.3 .03.1 104.6 
1853 .......... 109.1 '03.' '05.9 18i9 •••••••••• .... .. .. 95.0 
1854 .......... 112.9 100.4 • 05.0 ISSO .......... 106.9 103.4 104.9 
1855 .••••••••• 113.1 106.3 109.2 1881. .•••••••• lOS. 7 lOS. 8 .08.. 
1856 .......... 113.2 108.' 112.3 1882 .......... 108.5 106.3 ''''' 1857 .......... 112.5 109.6 lIt. 0 lSoJIS .......... .06.0 IOf.5 10'" 
1S5S •••••••••• 101.8 109.1 113.2 18."4 .......... 99.' 101.8 102.6 
1859 .......... 100.2 .00.0 102.9 1SS5 .......... 93.0 ~" OS. 8 
1860 •••••••••• 100.0 100.' 100.0 Ii"S6 •••••••••• 91.9 95.' 93.' 
1861. ......... 100.6 .... 94.' 1887 .......... 92.' .... .... 
1862 .......... 117.8 .11l.8 11M. 1 1&'18 ••.••••••• 91.' 97.' 96.2 
1st'i3 .......... ..... 122.' '32.' 1889 .......... 91.' ".0 .... 
IS61o .......... 190.5 149." 17'1.1 1890 .......... 92.. 95., 93., 
1865 .......... 216.8 190.7 282., 1891. ••••••••• 92.. 00.. .... 

1 Report from the Committee on Finance of the United States Senate on Wholesale Prices, Waga, and 

~p~: :.LO~' pp. 228,;m. and 3M. 
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A convenient summary of the foregoing table, by periods of five 
years, is found in the table following:' 

RELATIVE PRICES, BY 6-YEAR PERIODS, 1840 TO 1891, FOR ALL ARTICLES GROUPED 
BY DIFFERENT }{ETHOD8. 

Porlod. 

18fO-lBt4 .•.•.•... 
1846-1849 •.....•.. 

~~:=::::::::: 
1866-1SM ......... 
1865-1~ ••...••.. 
1870-1874 ......... 
1875-1879 •........ 
1~18M ••.•..... 
1885-1889 ......... 
1890-1891 .•....... 

All articles 
simply 

a ........ 

lOB. 8 
103.2 
106.6 
JOS.2 
131.6 
178.8 
137.5 
110.9 
lOS. 3 
".2 
93.3 

.... 91.0 ... " .,1.1 .... ".1 
107.1 110.3 
114.0 Im.5 
156.5 182.' 
123.8 134.' 
108.9 112.9 
104.4 106.3 
00.7 .... 
00 .• ".1 

INDEX.NUMBERS OF TJIE ANNALIST. 

PVBLICATION. 

The Annalist, a magazine of finance, commerce, and economics, 
published weekly in New York City, has compiled an index number 
based on the wholesale prices of 25 food commodities in the United 
States. These articles are so selected as to represent a theoretical 
family food budget. 

HISTORY. 

The publication of this index number began with the first issue 
of the Annalist on January 20, 1913, and has been continued weekly 
since that date in connection with the exhibit of various other items 
of business activity appearing under the caption of "Barometrics." 

SOUBCE OF QUOTATIONS. 

The prices used in the computation of the index number are those 
prevailing in the New York and Chicago markets. 

BASE PERIOD. 

The 10 years 1890-1899 constitute the base period used in com
puting the index number. 

PRICES: BOW SHOWN AND OOMPDTED. 

During the period from May 19 to September 1, 1913, the Annal
ist published in each week's issue the mean price of each selected 
commodity during the preceding week, together with the relation 

I Report from the Committee OD Flnaooe of the United. Ste_ Senate on Wholeaale PrlceI, Wages.1m4 
Transportation, Pt. I, p. 10. 
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of such price to the price for the base period 1890-1899. The sum 
of these relative prices, divided by 25 (the number of commodities), 
constitutes the index number for the week. In all other issues of 
the Annalist up to date no exhibit of wholesale prices is made in 
connection with the presentation of the index number. 

NUMBER AND cuss 01' COMMODITIES. 

.As previously stated, 25 articles of food are included in the index. 
These are listed in the Annalist of May 19, 1913, and in subsequent 
numbers to September 1 of the same year, as follows: 

Steers. 
Hogs. 
Sheep. 
Beef, freah. 
Mutton, dressed. 
Beef, salt. 
Pork, salt. 
Bacon. 
Codtish, aa.lt. 
Lard. 
Potatoos. 
Beans. 
Flour, rye, 

FloW', wheat, spring. 
Flour, wheat, winter. 
Cornmeal. 
Rice. 
Oats. 
Apples, evaporated. 
Prunes. 
Butter, creamery. 
Butter, dairy. 
Cheese. 
Coffee. 
Sugar, granulated. 

DESCRIPTION AND GROUPING 01' COMMODITIES. 

The following description of the commodities included in the 
index number has been supplied by the publishers of the Annalist: 

New 'fork markets. 

Codtish (Georges), corn meal, rice, heans, evaporated apples, California prunes, 
extra. creamery butter, New York State dairy butter, cheese (New York State, 
whole milk, held), No.7 Rio coffee, fine granula.ted sugar, fresh beef, dressed mutton, 
aa.lt beef, .. It pork, wheat lIour (winter straights and spring patents), Middle West 
lard, and rye flour. 

Good to choice steers, hogs (254HlOO pound packers and fair to select butcher'o), 
sheep (good to choice wethers), bacon (short, clear sidee), white potatoos, and caeh 
oats (2 white, 3 white, and standards). 

SUBSTITUTIONS AND ADDmONs. 

The statement is made in the Annalist of October 13, 1913, that 
"a substitution has been made which affects the current numbers 
seven-tenths of 1 per cent." This was occasioned by the substitu
tion of "good to choice steers" for "prime to fancy steers," as quota
tions on the latter grade had become nominal in the Chicago market. 
The entire index number was recast so as to conform to the change 
made in this respect. No additions to the list of commodities have' 
been made. 
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INTERPOLATION. 

No prices have been interpolated, 80S fa.r 80S the published informa
tion discloses. 

WEIGHTING. 

The index number is UIlweighted and is obtained by computing the 
simple arithmetic mean of the relative prices of the different com
modities. 

TESTING. 

No test of the index number by me&l1B of compa.rison with other 
indexes or by other means is shown in any issue of. the Annalist. 

TABLE OF RESULTS. 

The course of the index number by years from 1890 to 1914 and by 
months during 1912, 1913, and 1914 is shown in the following state. 
ment furnished by the publishe~ of the Annalist: 

INDEX NUMBERS,. BY YEARS, 1890 TO 1914, AND BY MONTHS, 1912, 19l3, AND 1914. 

(Base period., 1890-1819-100.) 

y"",. 

1890 ••••••••••••••••.• 
1891 ••••••••.•••••••• '. 
1892 ••••••••••••••••.• 
1893 •••••••••••••••••• 
181M •••••••••••••••••• 
1895 •••••••••••••••••• 
1896 •••••••••••••••••• 
1897 ••••••.••••••••••• 
1898 •••••••••••••••••• 

1912 

lIonth. 

Ec~:~:::::~::::: 
~;~::::::::::::::::: 
JUDO •••••••••••••••••• 

e~~~~~~~:::::: 
November ........... . 
December .......... .. 

Index 
number. 

100.252 
119.488 
I ...... 
116.100 
102.076 ... .,. 
Ill .... 
84.092 ...... 

Index 
number. 

139.681 
138.012 
143.515 
152.326 
152. ... 
148.193 
143.285 
140.871 
140. 11K 
141.SIU 
139.643 
l38.013 

Y_ly. 

Yom. 

1891} •••••••••••••••• 
1900 •••••••.••••••••• 
1901. ••••••..••..•..• 
11102 ••••••••••••••••• 
1903 ••••••••••••••••• 
llXK ••••••••.•••••••• 
11105 ••••••••••••••• :. 
1906 •••••••••••.••••• 
1907 •••••••••••.••••• 

Moo/illy. 

uiJla 

January •..••...•.••. 

~~::.::::::::: 

~.::::::::::::::: 
July ................. . 

~w~~:::::::::: 
NOVBDlber ••••.•.... 
December •..•.••.... 

Index 
num ..... 

"' .... ".388 
104.656 
116. 3M 
101.516 
108.664 
110.653 
11~.364 
117.iro 

1908 ••••••••••••••••. 
1909 ••••••.••••••..•• 
1910 ••••••••••••••.•• 
1911 .•.•••••••••••••• 
1912 •••..•••••••••••• 
1913 •••••.•...• , ••••• 
1914 ••••••••••••••••• 

1914 

Index 
number. 

125.756 
133.962 
W.ln 
131.008 
143.251 
139.9IJ) 
14&.069 

Index 
number. Month. I 

Indo> 
number. 

137.197 January ........... .. 
137.866 February ......... .. 
139. 926 March. ............. . 
141.971 AprD... ............. .. 
137.fI'r1 May ............... . 
137.7.'iO June .............. .. 
130.839 July ............... . 

~:;:~ I te~r!ber:::::::::: 
IU. (1M October ..••••..•.... 
UI.558 November ••••.•.... 
loII.Bt7 December ......... .. 

142.452 
141.278 
142.019 
141.133 
139.ZU 
141.433 
1 .... 879 
152.106 
160.776 
I[D':MS 
1.'iO.OO8 
14&. 'l79 
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INDEX NUMBERS OF BRADSTREET'S. 

PUBLICATION. 

This "index"'"represents the record of wholesale prices of staple 
articles in the primary markets of the United States and is now pub
lished every month. Formerly it was issued only every quarter. 

HISTORY. 

Bradstreet's index had its beginning in the issue of September 2i, 
1895, of the periodical of that name, which presented a table of com
parative prices of 110 staple articles for each quarter from October 1, 
1890, to July 1, 1895, under the heading, "Five years' prices for 110 
staple products." 

The compiler evidently had in mind a record cif price movements 
in the United States similar to that furnished by Sauerbeck's index 
of English prices, as he refers to it in the introductory paragraph as 
follows: 

"In Sauerbeck's latest record of prices of staple products in the 
United Kingdom during the past 30 years it is shown that quo
tations for 50 selected articles by groups averaged lower in 1894 
than in any of the 16 next preceding years, as well as lower than 
in the 11-year period from 1867 to 1877, which the eminent statis
tician selected as represen~ing the normal and called 100. HZ 

In explanation of the data presented in Bradstreet's the compiler 
says: "In the accompanying exhibi~ of comparative prices of staple 
articles at primary markets in the United States at quarterly intervals, 
beginning with the autumn of 1890, prior to the Baring crash, and 
ending with July 1, 1895, is furnished what should prove an oppor
tunity for tracing the relative effects of panic and trade depression 
on the prices in different lines of buSiness." , 

In the issue of October 26, 1895, the repor~ was extended to 
include prices for October 1 of that year and the statement made 
tha~ "i~ will be recalled this work was first made public by Brad
street's late in the summer with a comparison of quotations for more 
than 100 articles of merchandise and produce at quarterly intervals 
during the past five years. H 

Again in the issue of January 11, 1896, the author has this to say 
in discussing the compilation: "Perhaps the most elaborate exhibit 
which has been compiled of oomparative prices of staple products, 
breadstuffs, live stock, provisions, fresh and dried fruits, hides· and 
leather, raw and manufactured textiles, coal and coke, mineral and 
vegetable oils, building materials, chemicals and drugs, and others 

I Not an index in the true S8DI6 of the word, being rather a Dumber representJng the aggregate or per 
pound prices of certaJn selected commodities, 

JBradstreet .. , Saturday, Sept. 21, 1880, p. ~ 

., 
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is presented in connection with this article. The quotations are 
given for quarterly periods during the past five ca.!endar years, and 
probably few, if any, better outlines of the movement of quotations 
have thus far been presented." 

The comparative prices continued to be presented on the first of 
eaoh quarter until May 8, 1897, when in connection with" A study 
of prices" an index number was published for the first time . 
. The index as constructed was simply the sum obtained by adding 

the per pound prices of the different articles included. At first 
it was not expressed in dollars and cents, but as an abstract num
ber. No attempt was made at weighting, nor was consumption 
taken into aocount, so that the result was "not an absolute indication 
of the price movement based on- the proportions in which each of the 
products and articles are used, but a fair indication of the tendency." 
The author stated that only 97 articles were included in the index, 
but as actua.! prices were shown for 108 articles and only 10 articles 
were stated to be excluded it wonld appear that the index comprised 
98 articles. 

In the issue of June 11, 1898, actua.l prices were shown for 107 
articles, quotations for onions being dropped, and the index number 
WII8 revised to exclude the price of quicksilver. The only explana
tion given for this waa: "It might be statjld in passing that the low
ering of the index number is accounted for by the deduction of the 
price of quicksilver." The index for the period October, 1890, to 
June, 1898, was thus recomputed by deducting the price of quicksil
ver; for instance, the old index for January, 1898, was 80,149 and the 
new one was 75,084; that is, the price of quicksilver on January 1, 
1898 ($0.5065 per pound), was deducted from 80,149, leaving 75,084 
as the new index. There were still 10 articles, excluding quicksilver, 
not inoluded in the index, but for which comparative prices were 
given. 

Again on September 10, 1898, the index appeared with revised 
figures. This revision was due to the quotation of a different grade 
of hides. Previous to this time prices had been quoted for dry 
Buenos Aires hides, but for some reason not stated the new quota.
tions were for No. 1 native steer hides. The difference between 
the prices of these two grades of hides in August, 1898, was 10.0925, 
and this deduction from the former index for August (77,481) leaves 
76,51i6 as the new index. This amount was deducted from every 
index figure a.!ready established as far back as October, 1890. 

In the issue of October 12, 1901, the first group indexes were shown 
and consisted of the sum of the per pound prices for all of the articles 
included in the group. The sum of the 13 groups was the index 
shown for all Ilommodities. The genera.! index was expressed in 
dollars and cents and continued to be stated this )Vay until Ap'ril 9, 
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1904, when it was restated in dollars, cents, and fractions thereof. 
This was not a revision of the index, but simply a change in the method 
of pointing off. The index numbers for the groups had been 
expressed in this way for some time before this date. The index 
now began with January 1, 1892, instead of Ootober 1, 1890, as 
formerly, and was computed upon the basis of the revision of Septem
ber, 1898, until December 16, 1905, when a general index "revised 
to exclude some staples showing wide fluctuations" in price was 
published. It is not stated in connection with these figures what 
articles were excluded or on how many commodities the revised 
index number was based. The exhibit as published contained the 
index number by quarters from January 1, 1892, to October 1,,1898, 
and by months from January 1, 1899, to December 1, 1905, inclusive. 
No further revision of the index number appears to have been made. 

S011.BCE OP QUOTA'I10N8. 

The source of these quotations is not disclosed, but it is stated 
that they are from primary markets. 

BASE PERIOD. 

No base period was selected in the compilation of the index num
ber, the need of such being obviated by the method employed, which 
cons.ists simply in adding together the prices per pound of the various 
selected articles at the date named. 

PRICES: HOW SHOWN AND COMPUTED. 

Prices are published each month for a selected list of representative 
commodities. These prices are shown for the first day of the cur
rent month and, for purpose of comparison, the tirst day of several 
preceding months and the first day of the corresponding month in 
the preceding year. No range of quotations is shown in any case, 
and it is evident that a single price has been used, but whether either 
extreme or the mean was taken it is impossible to determine with 
the source of quotations unknown. No yearly average actual prices 
are published. 

In the issue of May 8, 1897, the price per pound of>each article 
was shown as quoted on the first of April, the articles being grouped 
under the amount paid per pound. The list was prefaced by the fol
lowing statement: "Bradstreet's exhibit of 98 staple, raw and manu
factured articles, products, produce and live stock classified accord
ing to the cost of 1 pound of each on Aprill, 1897." This exhibit was 
continued at intervals for about a year and then dropped. In many 
cases the figures appear to have been approximations. The list 
as published in Bradstreet's of July to, 1897, follows. The prices are 
.for July 1. 
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Coat per pound. 
$0.0007 ConnellsvUle coke, southern coke. 

· 001 Bituminous coal, brick, iron ore . 
• 002 Anthracite coal. 
.003 Salt, southern pig iron, crude petroleum, roSin, lime, phosphate rock .. 
. 004 Bessemer pig iron, pine lumber, .cotton seed . 
. 005 Corn, eastern pig iron, tar, spruce, hemlock . 
• 006 Steel billets . 
. 007 Oats, barley, rye, potatoes,·ha.y, sulphuric acid . 
• 009 Steel rails. steel be&tDB, refined petroleum . 
• 015 Wheat. milk. p .... nails. sJum, bicarbonate of soda . 
. 02 Flour, molasses, beans, paper, caustic soda . 
. 08 Hogs; lemons, hemp, jute, tin plates, cottonseed oil, turpentine, gllUlB, 1la.x . 
. 04 Beeves, sheep, bread, barreled beef, pork, lard, codfish, rice, linseed oil, 

raisins, lead, nitric acid . 
. 05 Pigs, sugar, C\K"l'&D.f.8, borax, bacon . 
. 06 Eggs. 
· 07 Beef carcasses, mutton, coffee, olive oil, hops. 
· 08 Horses, mackerel, cheese, cotton . 
. 10 Hams . 
. 11 Copper. 
• 12 Castor oil . 
. 14 Standard meetings, cotton sheetings, tin, tobaeco . 
. 15 Butter . 
. 175 Print cloths. 
· 18 Tea, Buenos Aires hides. carbolic acid. 
· 20 Hemlock hides, wool. 
• '1:1 Union leather. 
· 29 Oak leather. 
· 31 Ginghams. 
• 34 Alcohol . 
• 50 Australian wool . 
• 52 Quicksilver . 
. 84 Rubber. 

N11MBEB AND CLASS OP COMMODITIES. 

In the beginning 110 articles were shown in the comparative table 
of actual prices. but now only 106 are included. and of these only 96 
are included in the index. Oranges, naphtha, onions, and aluminum 
'were the articles dropped from the table of comparative prices, but 
the reason for their discontinuance is not given. Two of these, onions 
and alumint:m, were never included in the compilation of the index. 
Two articles that at first were included in the index are no longer 
included-namely. quicksilver and rubber-but these are still shown 
in the table of actual prices. When tbese articles were dropped the 
index was recomputed from that date to the beginning, necessitating 
a new index figure for every previous date. The list of articles in
cludes both raw and manufactured commodities that are of general 
consumption in the United States. 
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DBSCRIPTION AND GROUPING OF COMMODITIES. 

The articles on which the index is based are divided into 13 gen
eral greups, as follows: Breadstuffs, live stock, provisions and gro
ceries, fresh and dried fruits, hides and leather, raw and manufactured 
textiles, metals, coallfnd coke, mineral and vegetable oils, naval stores, 
building materials, chemicals and drugs, and miscellaneous. Since 
October 12, 1901, an index has been computed usually for each of 
the different groups separately. The SUJIl of the indexes for the 13 
groups is the index for the whole number of articles. Index num
bers lor years are computed by averaging the 12 monthly totals. 

The following list is an enumeration of the articles, under the 
various groups, for which actual prices are shown in the comparative 
price table. As before stated, only 96 of these 1.06 articles are in
cluded in the index as now compiled. This is the list and description 
of articles as printed in Bradstreet's of December 12, 1914: 

BrttJlbt:uff'8 (6 artida). 

Wheat, No.2, red winter, in elevator. 
Com, No.2, mixed, in elevator. 
Oats, No.2, mixed, in elevator. I Barley, No.2 (Milwaukee). 

Rye, western. 
Flour, straight winter. 

Live 8tock (4 artida). 

Beeves, best, native steam (Chicago). 
.'lhe.ep, prime (Chicago). I 

Hogs. prime (Chicago). 
Hol'8e8, average, common to beet (Chi~ 

cago). 

Proviaionl and groceriu (t4 artida). 

Beef. carcaasee (Chicago). 
Hogs, market pigs, care ..... (Chicago). 
Mutton. carcaasee (Chicago). 
Milk (New York). 
Eggs, State. fresh (New York). 
Bread (N ew York). 
Beef. family. 
Pork, new mesa. 
Bacon, ehort ribs, smoked (Chicago). 
Hams, smoked. 
Lard, western steam, 
Butter, creamery, State, beet. 

Cheese, choice, east factory. 
Mackerel, No.1, bays (Booton). 
Cod1ieh, larga dried. 
Coffee, Rio, No.7. 
Sugar. granulated. 
Tea, formosa. Oolong, superior. 
Mol8E8e8, New Orleans, prime. 
Salt, fine domestic, sacks .. 
Rice, domestic, good. 
Bea.ns (New York), choice marrow. 
P .... choice (New York). , 
Potatoes, eastern. 

l!'ruh and drUd/rum (6 arnc/ta). 

Apples (State). 
Cranberries, Cape Oed. fancy. 
Peanuts, best Virginia, in hull. I 

Lemcmo, choice. 
RoiBino, loyer. 
Currants, new, dried. 

Hidu and ltath.,. (4 arnc/ta). 

Native steer hid.., No. l. I Union, middlebacko. tannery run. 
Hemlock, packer, middleweights, No.1. Oak, scoured backs, No.1. 

~61' -BuU.173-15--10 
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Raw and numuJattured textiles (11 arlides). 

\.lotton. middling uplands. 
Wool, Oliio,and Pennsylvania X, washed 

(Boston). 
Wool, Australian super combing, scoured. 
Hemp. numiIa. -
lute. average of grad ... 

Silk, best No.1, filature. 
Flax, New Zealand, spot. 
Print clQths. 64. (Booton). 
Staodard sheelingo (Boaton). 
Gingham •• Amo.keag staple (Boston). 
Cotton, meetings, southern, 3 yards. 

Metall (13 atticks). 

Iron Ole, old range, Bessemer. hematite. 
Pig iron. No.1 foundry •• astern (New 

York). 
Pig iron, No. 2 foundry. southern (Bir-

mingham). 
Pig iron. Beesemer (PitlBbwgh). 
Steel bilielB. B .... emer (Pittabwgh). 
Steel rails. standard (PitlBbwgh). 

Tin platE... American (PitlBburgh). 
Steel beams (PitlBburgh). 
Silver, commercial bare (New York). 
Copper, electrolytic (New York). 
Lead, pig, western (New York), 
Tin. pig,spot(NewYork). 
Quickeilver (San Francisco). 

Coal and col:< (. arlicks). 

~~~ •• to;ve sizes (New York).. I Connellsville coke. ahort ton. f. o. b. 
Bituminous (Plttabwgh), f. o. b. Ohicago·. Southern coke (Chsttaooogs). 

Mi1lt1"fl1 and .egtlabl< oils (6mticks). 

Petroleum. crude. in barrels (New York)'j Cottom.ad. crude. prime (New York). 
Petroleum., refined, in cases. Castor J No. l. 
Linseed. Olive, Italian. in barrels. 

NavaZ8toru (8 articlts). 

Rosin. good, strained (Savannah). • I Tar. regular (Wilmington. N. C.). 
Turpentine, machine. regular (Savannah). 

Building materials (7 articks). 

Brick, Hudson River. hard. 
Lime, eastern common. 
Nails, wire, from store, base prices. 
Gl .... window. 10 by 15. 

Timber, eastern spruce, wide- random. 
Timber, hemlock, Pennsylvania, random. I 

Pine, yellow, 12-inch and under. 

. . 
Chemicals and druga (11 arlicks). 

Alum. 
Bicarbona.te of &ada, American. 
Borax, crystals. 
Oarbolic acid, in bulk. 
Caustic "oda, 60 per cent. 
Nitric acid. 36 degrees. 

Sulphuric acid, 66 degrees. 
Phosphate rock, South Carolina, ground. 
Alcohol, 94 per cent. 
Opium. 
Quinine. domestic, in bulk. 

Miacellaneow (7 articks). 

Hops, New York State, choice. I Paper, news, roll. 
Rubber, upriver, Para, fine new. Ground bone, fine, steamed. 
Tobacco, medium. leaf, Burley (Louis- Hay prime (New York). 

ville). Cotton seed (Houston). 
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SUBSTITUTIONS AND ADDmONS. 

N umerolli! changes in description of the articles have occurr"d from 
time to time, but only once, apparently, has a substitution been con
sidered of enough importance to justify any change in the index. 
This was in the case ·of dry Buenos Aires hides, for which were sub
stituted No. 1 native steer hideS, when the Index was recomputed 
back to the beginning. 

No method of supplying missing data is disclosed, if such has been 
found necessary. 

WEIGHTING. 

Apart from the basic plan of expressing in terms of dollars and cents 
the value of 1 pound avoirdupois of each commodity, there is no 
attempt at assigning varying degrees of importance to the different 
articles included in the index. 

TESTING. 

No test has been made of the index so far as known, other than a 
comparison in parallel columns of the numbers with those published 
by the London Economist, the Statist (Sauerbeck's), the Canadian 
Department of Labor,. and La Re{orme ~onomique for the same 
dates. 

TABLES OP RESULTS. 

The following table, appearing in Bradstreet's issue of December 
12, 1914, illustrates the manner in which the group index numbers 
for different dates are shown: 

BRADSTREET'S INDEX NUUBERS FOR SPECIFIED DATES. 

Commodity. Dec. I, 
1914.. 

---~--------I---------
".loot aI.I116 Breadstuas •.••...•...••....•...•.•..•..•.••.•........ , 10.0947 10.1139 

.4800 .4415 Live stock............................................. .4480 .4220 
'.0000 2.3753 Pro\·WOllll............................................. 2.4513 2.3689 

.2305 .1736 Fruits .•.•••.....•..••.•••••• _........................ .1950 .1648 
1.4300 1.4176 Hidcsnndloothor ••• :.................................. 1.3500 1.4250 
2.3704 2.1854 Textiles .•.... :......................................... 2.5625 2.1892 

.8707 . .". Mctab. .••.............•...••.•••••.•••••••••.•••.•••.. .6720 .5830 

.0067 .0067 C<n1 and coke.. . . . . . . . . . • . . .• •• . . • . •• . •• . • . • •• • • • • . • •• • .0070 .0066 

.3755 .3-L14 

.0784 :079' 

.0822 .0316 
1.0000 .8520 
.3088 .265' ...... s._ 

l~gr~]#~~~~~~~~~~~:~~mmm~~H~~E~ ~5 ~i1 
TOt.nl ............................................ I-:-;..:=:,.=77+-;~:;+_~~_:-;..:-=:.::::7 
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For some years past a yelll'ly index has been computed by averag
ing the 12 monthly indexes. The manner of presenting this in
formation is shown by the following table, which is reproduced 
from Bradstreet's of December 12, 1914. 
1914 .......................... $8. 9035 1902 .......................... fl. 8759 
1913 ...... ,................... 9.2076 1901.......................... 7.5746 
1912. . ........................ 9.1867 1900.......................... 7.8839 
1911. . .. .. .. .. .. .. .. .. .. . .. .. . 8. 7132 1899. . ...... .. .. .. .. .. .. .. .. .. 7. 2100 
1910. ......................... 8.9881 1898.......................... 6.5713 
1909. . .. .. .. .. .. .. .. .. .. .. .. .. 8. 5153 1897.. .. .. .. .. .. .. .. .. .. .. .. .. 6. 1159 
1908.. .... .. .. .. .. .. .. .. .. .. .. 8. 0094 1896.. .. .. .. .. .. .. .. .. .. .. .. .. 5. 9124 
1907. . .... .. .. .. .. .. .. .. .. .. .. 8. 9045 1896.... .. .. .. .. .. .. .. .. .. .. .. 6. 4346 
1906. . .. .. .. .. .. .. .. .. .. .. .. .. 8. 4176 1894.. .. .. .. .. .. .. .. .. .. .. .. .. II. 6846 
1906. . .. .. .. .. .. .. .. .. .. .. .. .. 8. 0987 1893... .. .... .. .. .. .. .. .. .. .. . 7. 5324 
1904 ••.......•...•.. :......... 7.9187 1892.......................... 7. 77e9 
1903. • .. .... ..... ••• .... • ..... 7. 9364 

.Ten-year average, 1902 to 1911, inclusive, 1S.3377. 
Ten-year average, 1892 to 1901, inclusive, $6.969&. 

The index numbers computed from the wholesale prices of 96 
articles on the first day of each month from January, 1903, to Decem
ber, 1914, inclusive, are shown in the subjojned table, also reproduced 
from Bradstreet's issue of December 12, 1914. 

BRADSTREET'S INDEX NUMBERS, JANUARY. 1900, TO DECEMBER, 1914, INCLUSIVE. 

Index number: FIrst of each month. 

INDEX NUMBERS OF DUN. 

PUBLICATION. 

An "index" 1 number based on the wholesale prices of ,darge num
ber of representative commodities in general use in the United States 
is published by the mercantile agency of R. G. Dun & Co., of New 
York City. The information appears monthly in Dun's Review, the 
weekly journal of finance and trade issued by the above-named 
company. 

1 Not an Jndex In the true 8811S6 of the word, but a statement in dollars and centis at the per capita cost 
of a 1'oar'8 supply of certa1n commodities at each date named. 
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HISTORY. 

The publication of this index number was begun in 1901 and 
covered a period of time extending back to 1860. From 1901 to 
1907 periodical presentation of the index in Dun's Review appears 
to have been made. With the issue of May 11, 1907, however, its 
publication was discontinued and apparently was not resumed until 
May 9, 1914. The issue of the latter date contained data for the first 
five months of the years 1912, 1913, ~nd 1914, respectively; but no 
attempt was made in this number to supply figures for all of the period 
intervening since 1907. Data for other months of 1912, 1913, and 
1914 are shown in subsequent issues; and in Dun's Review of January' 
9, 1915, a presentation is made of the index number on the first 
of each month for the entire period from 1907 'to 1914, inclusive, 
thus furnishing a continuous series ,since the inception of the under
taking. 

SOUBCE OF QUOTATIONS. 

The price quotations on which the index number is based are 
those gathered by Dun & Co. in the principal markets of the country, 
New York and Chicago prices predominating. 

BASE PERIOD. 

Under the method followed in the computation of the index num
ber no base period is employed, the index in the case of each article 
and group being the actual amount in dollars and cents required to 
purchase a year's supply for a single individual at the date named. 

PRICES: BOW SHOWN AND COMPUTED. 

With regard to the method of calculation, the following statement 
is reproduced from Dun's Review of May 9, 1914: 

Quotations of all the necessaries of life are taken and in each case 
the price is multiplied by the annual per capita consumption, which 
precludes anyone commodity having more than its proper weight in 
the aggregate. Thus, wide fluctuations in the price of an article little 
used do not materially affect the "index," but changes in the great 
staples have a large influence in advancing or depressing the total. 
* * * The per capita consumption used to multiply wch of many 
hundreds of commodities does not change. There appears to be 
much confusion on this point, but it should be seen at a glance that 
there would be no accurate record of the course of prices if the ratio 
of consumption changed. It Was possible, however, to obtain figures 
sufficiently accurate to give each commodity its proper importance 
in the compilation. This was done by taking averages for a period 
of years when business conditions were normal and every available 
trade record was utilized, in addition to official statistics of agricul-
ture, foreign commerce, and census returns of manufactures. • 
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NUMBER AND CL4SS OJ' COMMODITIES. 

The following excerpt from the same source shows what com
'modities are included: 

For convenience of comparison and economy of space the prices 
are grouped into seven classes: Breadstuffs include quotations of 
wheat corn, oats, rye, barley, beans, andl.eas; meats include live 
hogs, beef, sheep, and many provisions, lar , tallow, etc.; dairy and 
garden products embrace eggs, vegetables, fruits, milk, butter, cheese, 
etc.; other foods include fish:, liquors, condiments, sugar, rice, also 
tobacco, etc.; clothing covers the raw material of each industry, as 
well as quotations for woolen, cotton, silk, and rubber goods, also 
hides, leather and boots and shoes; metals include various quoto.
tions for pig iron and partially manufactured and finished products, 
as well as the minor metalsz tin, lead, copper, etc., and coal and petro
leum; miscellaneous includes many grades of hard and soft lumber, 
lath, brick, lime, glass, turpentine, hemp, linseed oil, paints, fertili
zers, and drugs. 

The precise number of articles included in the index is not stated; 
but in Dun's Review of January 9, 1915, it is said that" about 200 
products are taken." 

DESCBJPI'ION AND GROtJPING OF CoMMODITIES. 

.As previously stated, the commodities are divided in~o seven 
groups: viz, breadstuffs, meats, dairy and garden products, other 
foods, clothing, metals, and miscellaneous articles. No further 
description of the articles entering into the index is given. 

SUBSTITUTIONS AND ADDmONS. 

Additions to the list of commodities for which index numbers 
have been computed, or substitutions of a particular grade or quality 
of an article for another grade or quality of the same article, if any, 
are not shown in connection with any of the published data. 

INTERPOLATION'. 

So far as can be determined from the information at hand concern
ing the long period covered, no interpolation of prices has been made . . 

WEIGHTING. 

As stated in a preceding paragraph, weighting is accomplished by 
multiplying the price of each commodity, at the date named, by its 
annual per capita consumption" for a period of years when business 
conditions were normal," 1 as nea.rly as could be ascertained by 
reference to reliable statistical records. It is stated in Dun's Review 
of January 9, 1915, that "while it is obvious that the consumption of 
some commodities has increased during recent years, it would defeat 
the purpose of the index to change the multiplier in any instance, 

Dun', Review. May e, 101t, p. Ii. 
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because there would no longer be a comparative record of the cost· pC 
the same quantities of the same articles back to 1860, as is now the 
case." The issue of September 7, 1901, states that" while the figures 
can not be considered exact, the approximation is sufficiently close 
to attain the desired result, and the ratio being constant the com
parison with dllferent dates shows to a cent the rise or fall in the cost 
of living." 1 

TESTING. 

No comparison of the index number with those compiled by 
others has been made, nor have other means of testing been employed 
so far as can be determined. 

TABLE OF RESULTS. 

The following statistics, showing the trend of wholesale prices 
from January 1,1860, to December 1, 1914, have been compiled from 
Dun's Review of May 11, 1907, and January 9, 1915: 

WHOLESALE PRICES OF SPECIFIED COIOIODITIES, JAN. 1. 1860, TO DEC. 1. 191'-

B"""· .tuffs. 
DaUy 

Meat!. ~~ ~ ClothJng. Metals. ~ Total. 
products. 

-----I------------f-----.-
1860, Jan. 1 •••••••••• 
lS&l,Sept.1. ••••••.•. 
18iO,Jan. 1 •••••.•... 
IS;'5,Jan. 1 .••••••••• 
lRSO,Jan. I. ....•.•.. 
lssr..Jan. I. ......•.. 
l&\l8,Jan. 1. •.....•.. 
1S89,Jan. I •••••••••. 
1890, Jan. 1 •••••••••• 
1891,Jan. 1 •••••••••• 
1892,Jan.. I •••••••••• 
lS93,Jan. 1 ••.•.••••. 
189-', Jan. 1. ...••.... 
l!!95,Jan. 1. ........ . 
189(1,JIUI.I •••••••••• 
189i,Jan. 1 •.•.•••.•. 
l&)i,July 1 (low) ••.• 
It:98,Jan. 1 ...••••••• 
lS99,Jan. 1 •••••••••. 
1900, Ian. 1 ••••.••••• 
tool,JBn. 1 •.••.••.•• 
looZ, Jan. 1 .•........ 
1ool,Jan. 1 ........ .. 
1904,Joo. 1 ......... . 
ItlO.'l,Jan. 1. ........ . 
lOO6,Jnn. 1. •.....•.. 

lIlO7,t!!:l;. t::::::::: 
Mar. 1 ......... . 

~t::::::::: 
i~.t::::::::: 
~ft.LL:::::::: 
Nov. 1 ........ .. 
Dec. 1 ......... . 

UI08,Jan. 1 ......... . 
Feb. 1. ........ . 
llar. 1 ........ .. 
Apr. 1 ......... . 

r~t:::::::::: 

$23.652 
46.138 
29.0i6 
26.048 
22.95. 
16.342 
18.565 
18.195 
13. 765 
19.725 
Ii. 700 
15.750 
]3.530 
14.311 
U.3RO 
11.720 
1O.SR7 
13.511 
13.816 
1l!.~'" 
14.486 
20.002 
17.1001 
17.102 
18.278 
l6.S.li4 
16.079 
1~3S9 
17.478 
16.982 
1&.165 
20.'" 
".300 
19.872 
22..83 
"-"'. 
21.9S7 
21.290 
22.254 
21.120 
21. 4SO 
22032 
22.8S'.l 
23.1113 

'10.084 
17.789 
15.2..'iS 
11.932 
9.206 
9.432 
8.920 
8. iOS 
7.620 
7.810 
7.895 
1l.315 
8.655 
8.359 
7.54'1 
7.327 
7.529 
7.336 
'/.S20 
7."" 
8.4Oi 
9.670 
9.522 
8.138 
7.950 
a 426 
9.350 
9.693 
9.6;'3 
9..29 
9.641 
'.982 

10.196 
10.000 
10.150 .. .., 
9.229 
.. 929 
8..146 
8.246 
8.S~6 
9.221 
9.n7 9..,. 

'14.169 
29.426 
21.178 
17.832 
14.007 
14.3001 
15.030 
14.6iO 
1.2.615 
16.270 
]3.U" 
15.200 
13.945 
12.196 
10.969 
10.456 
8.714 

12.3il 
11.,158 
13.702 
15.oSS6 
15.248 
14.613 
IS. 287 
13.9-18 
14.399 
14.965 
14.411 
15. 727 
14.792 
14.461 
15.417 
14.767 
15.458 
15.019 
15.&16 
15.840 
Ii. 169 
17.380 
15.&13 
15.004 
14.369 
14.303 
13.114 

$8.978 
29.562 
18.240 
14.546 
lL873 ..... 
10.340 
10.48() 
9.935 

10.215 
9.185 
9.595 
8.94. 
.. 607 
8."" 
8.171> 
7.887 
&312 
9.096 
'.200 
9.5001 
8.952 
{UI8 
9.653 

10.699 
'.822 
9.760 ..... 
9.767 
9.817 
9.824 

10.100 
10.013 
10.041 
10. ISO 
10.446 
9.6.:"9 

10.152 
10.236 
10.384 
10.354 
10. SOl 
10.397 
10.314 

122 .... 
91.667 
3~'" 
25.71S 
22.6i3 
1&081 
15.140 
15.170 
14.~S 
14.135 
13.430 ... ... 
12.880 
11."" 
12. 787 
12.407 
13.&18 
14.654 
14. ISO 
17.484 
16.024 
15.,547 
15.938 
17.316 
16.319 
19.313 
19.637 
19.798 
20.000 
19.997 
20.098 
20.252 
20.35' 
20.281 
20.521) 
20.169 
19.933 
19.a&J 
18.Sm 
1&'313 
17.731 
17.200 
1 .... 
16.919 

....... 
I;U.Q64 
27.682 .as" 
25.002 
16.065 
17.3:ID 
17.360 
16.240 
IS. SiS 
14.665 
15.985 
14.565 
12.026 
lasOO 
l3.014 
11.642 
11.512 
11.843 
18.085 
15.810 
15.37S 
Ii. IRS 
15.887 
16.188 
17.141 
1&087 
1&162 
I8.1J:i 
17.312 
17.524 
I7.6&} 
17.6S8 
17.667 
17.6::6 
17.200 
17.1';"9 
18.937 
17.232 
16.944 
17.122 
17.1:-6 
16.872 
16.659 

116.5'12 
36..191 
23.'" 
18.669 
16.963 
14.245 
14.577 
14.496 
15.111 
14.217 
23.767 
14.320 
13.51.2 
11607 
13.403 
12.399 
12.288 
12.184 
12.540 
16.312 
IS.SS1 
16.ilJ3 
16.576 
16.759 
16.936 
1&609 
19.386 

(lt19.109 
19.133 
19.30.'i 
19.242 
... m 
20.335 
20.319 
20.'" 
19.9j'6 
19.836 
19.406 
19.1&'1 
19.264 
19.252 
1&229 
111.150 
18.198 

1121.631 
312. 737 
165.473 
137.578 
l22.679 ... ... 
".902 
99.0711 
90.191 

"'''7 11).822 
94.155 ...... 
lit ... 
71.78) 
75.502 
72.455 
79.940 
"'.423 
95.295 
95.668 

101.587 
100.356 
100.142 
l00.31S 
1M. 464 
107.2tw. 
107.366 
109.913 
107.895 
108.938 
113.654 
113.660 
ll3. 728 
116.073 
116.140 
113.633 
113.272 
113.282 
109.910 
110.3llI 
108. 728 
110. Is,; 
107.987 

I Tbe moo of May Il, Ull4, oootaln! the ststomont that .. Dun's index number d08l!l not propose to show 
the cost or living, because wbolusnle prlCC!S are tulron and alllnxuries omitted. Ita economic value llas in 
IbowluJ the petooDtngeor udwnce or doclln& from month to month." 
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WHOLESALE PRICES OF SPECIFIED COMMODITIES. IAN. I, 1860, TO DEC. I, 1914-
Concluded. 

Date. D ..... • Meats. 
D:17 Other Cloth.bjlg. Metals. M_ .... 

Tota1. -. garden foods. neous. 
product8. 

------------------
1908.f1J. L::::::::: 122.826 110.197 1l2.562 110.465 117.238 116.542 118.359 1108.174 

24.161 •• 992 13.367 IO.3i9 17.348 16.537 17.751 100.495 
Sept. I ...•...... 24.176 9.488 ...... 10.000 17.325 16. 720 17.608 100.331 
Oct. I .......... 23.990 .. "" 14.620 10.000 17.228 16.821 17.710 109.991 
Nov. I. ......... 23.579 9.175 15.016 10.314 17.308 16. 788 17.734 109.914 
Dec. I .......... 21.879 9,135 17.019 10.428 17.828 16.920 17.781 111.008 

1909·~e~. t::::::::: 21.480 9.142 18.104 10.396 lam 16.919 17.783 111.&18 
>' ... 10.277 15.645 10.506 I8.Zi7 16.935 18.914 113.454 

Mar. I. ......... 23.967 &880 15.212 10.417 1&013 16.652 21.419 115.420 

~t::::::::: 
24.129 9.247 16.142 IUSO 1&633 16.388 21.63.5 116.864 ...... '.022 15.706 10.620 19.078 16.353 21.789 118.263 
26.781 0.498 la053 10.650 19.587 16.453 22.003 121.025 

July 1. ......... ...... 9.955 15.268 10.628 "'.002 16.426 20.828 119.021 

t:i.L:::::::: 23..105 9.617 16.767 10.810 ,., .... 16.615 20.582 118.020 
22.002 9.540 16.014 10.740 21.061 16.948 20.65' 116.961 

Oct. 1 •••••••••• 21.530 0.458 la265 10.975 2L528 17.200 21.362 118.301 
Nov. 1 •••••••••• 21.638 0.351 17.508 IL073 22.145 17.304 21.751 120. no 
Dec. L ......... 22.315 9.546 19.164 IL052 22.130 17.437 21.770 123.414 

1010,~~. t::::::::: 23.830 9.642 1&'" 10.803 20 .... 17.496 22.122 123.434 
23.509 •. 683 I7.56t 10.810 21.671 17.419 2L 743 122.399 

·M8.I'.1 •... ·•···· 23.4Zi 10.786 10.927 10.906 21.78& 17.266 21.748 122.340 

~i:::::::,::: 
>'172 12.359 15.237 10.778 >'061 17.132 21.810 121.555 
"'.992 11.542 14.321 10.515 22.1" 16.937 21.806 118.307 
"'.500 11.692 14.325 10.649 21.281 las .. 21.910 117.241 

ii·L::::::: 
21.690 U.406 14.663 10.556 21.173 16.744 22.93' n9.108 
21.863 11.080 15.457 10.830 "'.508 IUS7 22.171 118.524 
"'.263 11.029 15.738 11.037 "'.5.16 16.652 22.156 117.431 
19.120 10.370 lam 11.038 19.932 16.574 22.181 115.449 

Nov. 1 .......... 18.830 0.897 16.810 10.866 19.800 16.l'J4 22.180 IH.623 
Dec. L ......... 18.567 0.7.!18 ]8.013 10.509 20.042 16.092 21.653 114.664 

191IJ~el;. t::::::::: 18.010 9.483 1&073 11.196 19.644 16.519 22.177 115.102 
18.175 ....... 16.468 11.258 19.596 16.591 22.201 114.252 

Mnr.l ..•....... 17.762 10.146 14.588 11.018 19.78J 16.742 22.243 112.288 

~t::::::::: 
18.176 9.742 13.634 11.078 19.M5 16.718 22.225 110.928 

'19.9i3 9.363 14.759 11.28'3 "'021 16.694 >'166 114.259 
20.508 9.638 14.701 10.981 18.845 16.617 22.01£ 113.373 

ii·L::::::: 
21.2SJ 9.414 17.473 11.384 19.324 1M'" 22.689 118.130 
21.69.5 9.900 19.248 1l.fIO.t 18.7i8 16.526 22.02' ... 119.775 
22.145 10.080 18.001 12.055 IU09 las02 22.040 119.132 
ZI.828 0.612 16.501 11339 1&638 16.307 22.06' 119.292 

Nov. I. ......... 24 .... 9.218 19.190 12.897 18.191 la"" 21.616 12].970 
Dec. 1. ......... 23.125 &924 22.177 12.610 18.191 16.361 21.534 122m 

1~12'~~l;. t::::::~:: 23.'23 &920 21.286 12.261 18.630 ]6.371 22.437 123.438 
24.278 0.173 21.898 I2.Zi7 10.048 16.356 >'''' 125.425 

liar. 1. ......... 24.718 9.SH 19.364 12.222 19.493 15.061 >".\5 123.527 

~t::::::::: 
".SIlO 10.590 21.774 12323 10.868 15.550 22.354 128.049 
27.637 11.283 20.770 11.753 19.979 15.918 21.640 128.986 
27.391 11.016 1&0S7 11.976 20.000 16.104 21.411 125.988 

e·L::::::: 
25 .... 10.716 15.501 11.828 20.449 16.349 2L4il 122.271 
".700 10.848 16.752 11.705 20.588 16.664 21.875 123.8112 
24.088 11.186 16.491 11.590 20.703 17.022 21.465 122.54' 
21.765 10.923 1<627 11.757 20. ;OS 17.633 21.896 123.106 

Nov. I .......... 22.371 10.457 19.416 11.103 20.789 1&029 21.360 123.525 
Dec. 1 .......... 20.665 10.629 19.223 11.112 21.066 18.()oJ6 21.313 122.054 

1913,~~~ .• t::::::::: 19.883 10.912 17.925 11.0i3 21.015 17.942 22.082 120.832 
19.565 U.522 16.651 10.m 20."" 17.850 >'.'" 119.728 

liar. 1. ......... 19.596 13.047 16.142 10.732 21.143 17.379 >'''' 120.461 

~t::::::::: 
19.906 13.478 15.319 10.165 20.938 1a ... 22.427 UO.217 
20.673 13.18l 15.112 10.120 20.807 16.753 21.6i6 118.324 
21.m 12.963 16.525 10.260 20. 70s 16. 760 :U.570 12!J.OSO 

~l·L::::::: 
21.192 13.090 13.039 10.218 20.534 16.512 21.739 llO.319 
21.032 la.oso 14.916 10.267 20.250 16.528 21.&12 1I&.5J5 
22.975 12.786 16.604 10.571 20.507 16.742 21.868 l22.053 
>'586 13.053 17.934 10.700 "' .. , 16. 760 21.9'22 123.002 

Nov. I .......... 22.610 12.211 19.978 11.068 21.074 16. 758 21.804 125.503 
Dec. 1. ......... 23.006 12.059 20.454 11.010 20.815 16.596 21.794 J25.i34 

1014J~. t::::::::: 21.961 12.150 "'.087 10.950 20. ... 16.170 22.546 124.528 
20 ..... 1~625 18.1M6 11.002 20.241 16.185 22..570 121.641 

1I8.1'.1 .......... 22.146 13.168 laooo 11.361 20.434 15.881 22.77> 121.771 

~t::::::::: 
21.402 12.B68 15.S72 10.684 ""41 15. 7tH 22.540 119. i91 
21.644 12.813 16.437 10.467 10.969 15.559 21.4-11 118.230 
23.162 13.068 16.114 10.610 "'.6S6 15.696 21.761 121.000 

i~.t::::::::: 21.086 12.979 17. au 10.440 20 .... 15.001 2L425 119. 70S 
22.567 lll..., 16.201 10. ... 20.975 15.764 2L522 120.740 

Sept. I .......... 26.'" lag," 17.432 IL721I 20.398 16.126 >'1l>8 126.915 
Oot. I .......... 24.441 I~'" 17.320 11.423 20.25. 15.974 22.015 123.~1 
Nov. 1 •••••••••• "'.300 U.VD7 1&586 10. 8m 19.9;0 15.849 2LSt8 124.340 
Dec. 1 .......... ...... 11. ... 10.826 10.648 10.883 I~'" ...... l24.1'" 
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INDEX NUMBERS OF GmSON. 

PUBUCATION. 

This index of wholesale prices in the United States is published 
by Thomas Gibson, New York, every Saturday, in his weekly market 
letter. 

HISTORY. 

In March, 1910, Prof. J. Pease Norton published a "report on a 
new method of compiling index numbers on the Sauerbeck selection 
of commodities modified with the Dun system of weighting," which 
was prepared for use in the weekly ma.rket report of Thomas Gibson.' 
The work was undertaken as a continuation of the Dun index, 
which had been suspended in May, 1907. 

In this compilation 50 articles, divided into four general groups, 
were used instead of the much larger number included in Dun's index. 
The general food group was in turn divided into vegetable foods 
and animal foods. The descriptions of the 50 articles whose prices 
formed the index were the same as those used for these 50 articles 
in Bulletin of the United States Bureau of Labor, No. 75. The 
actual and relative prices for 1907 of these 50 articles appear to 
have been taken from the latter source. The plan followed in the 
compilation of this index was intended to be that used by Sauerbeck. 
It is claimed that no manufactured or derivative products are 
included, but that only primary commodities have been used. 
, Since November, 1912, only 22 articles, aU of which belong to the 

food group alone, have been included in the index number. 

SOWCE 01' QUOTATIONS. 

As previously stated, the quotations used to join this index number 
with the one compiled by Dun were those published for January, 
1907, in Bulletin of the United States Bureau of Labor, No. 75. 
The source of later quotations is not given.' 

BASE PEBIOD. 

The years 1890 to 1899 are used as the base period in the compu
tation of the index number. 

PRICES: HOW SHOWN AND COMPUTED. 

The actual prices of the articles are not shown for any period, the 
only data published in Gibson's weekly market report being the 
index for all commodities. ' 

I See abo art1cle by Prof. Nortcn in QWll"terly Journal of EconomIcs, August, 1910, pp. 7E.O-7S9. Pub
lished by Harvard University. Cambridge, llBM, 

t It is stated, however. in the Quarterly Journal of Economics, August, 1910, p. 758 (footnote) that "Sta.. 
tistics collected from trade Joumala were used hom January, 1009, to compute relative prlcea." 
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NUMBER AND CLASS OF COMMODITIES. 

As has been stated, when this index was first published it covered 
50 articles from the farm, mines, and other sources, and included 
such as had been subjected only to an initial manufacturing process. 
Since November, 1912, it has been calculated on the food group 
alone, including 22 articles. It is stated that the articles covered 
are those essentially prhnary in their nature. 

DESCRIPl'ION AND GROlJP]NG OJ' COMMODITIES. 

The present list of articles is divided into two groups, as follows: 

Wheat, contract price. 
Wheat flour, spring patents. 
Wheat lI.our, winter patents. 
Barley, by sample. 
Oata, cash. 
Com, No.2, cash. 
Com meal, fine yellow. 
Potatoes, white. 
Rye, No.2. 
Sugar, 89°, fair refining. 
Sugar. 960 , centrifugal. 
Coffee, Rio, No.7. 
Tea, Formosa, fine. 

V'g,l4blefoodll (13 articl<8). 

Animalfood. (9 .,.Hew). 

Beef, steers (average of quotations for two grades). 
Beef, fresh native sides. 
Beef, salt. . 
Mutton, sheep (average of quotations for two grades), 
Mutton, dreesed. 
Pork, 'hogs (average of quotations for two grades). 
Bacon, short rib sides. 
Hams. 
Butter (average of quotations for three grad .. ). 

SUBSTITUTIONS AND ADDmONS.. 

Since the adoption of the present list there have been no additions 
of new artic\es nor substitutions in the place of those carried, so far 
as can ~e ascertained from the material published. 

INTBRPOLATION. 

Methods of supplying lacking statistical data, if resorted to, are 
not disclosed. 

WlI:IGH'I'ING. 

The weights llSBigned to the four groups formerly included in the 
index number were SO for foods, 18 foitextiles, 16 for minerals, and 
16 for other commodities. 

The weighting was accomplished by using a combination of 
figures from Dun's report and the material published by the 



INDEX NUMBEBS--UNITED ST1!.TES. 155 

United States Bureau of Labor. The first operation was to secure 
an average of Dun's general index numbers for the years 1890 to 
1899, which was found to be 0.843. The sum of the relative prices 
for all the articles in a group as published for January, 1907, in 
Bulletin No. 75 of the Bureau of Labor was then found. These 
relative prices were based upon the average for 1890 to 1899' as 
100. The sum of these relatives was then divided by the average 
of the Dun number, 0.843. The quotient thus obtained was termed 
a multiplier. The total of the relatives of a group was then·multi
plied by this multiplier. The result divided by 100 was the index 
for that group, and the sum of the indexes for the four groups was the 
general index number. 

The following statement explains the process' of calculating the 
index by the above method: 

ILLUSTBATIVE EXAMPLE OF CALCULATING GmSoN'S INDEX NUMBERS. 

Total 
Commodity. relativos Hultt· Webrbted 

of the pliers. product. 
,,"ups. 

Foods............... 2422..1 
TextiIEfl ••••••••••••• 1264.1) 
Hineral.~............. 1324.8 
Other •••........•... 1408.7 

1.9159 
L6S60 
L4!lS7 
1.8488 

016.40.'0 
21.UIlO 
19.8548 
1 .. 000.; 

Index nUmbl'f. ..•.•..•.. •.• .••.... 106. 561S 

Since the reduction of the number of articles on which the index 
number is calculated from 50 articles of all classes to 22 food com
modities, no explanation has been given concerning the method of 
weighting employed, so far as can be ascertained. It is stated, how
ever, in Gibson's weekly market letter of January 11, 1913, and in 
subsequent issues that the index number is weighted according to 
Dun's method. 

TESTING. 

The compiler of Gibson's index compares the result obtained under 
his method, 106.5613, with 107.2640, Dun's number for the same 
period. As a further test to show that figures compiled by this 
method would take the course of Dun's index number, the following 
figures are shown: 

Date. Qlbson I Dun 
1 _________ I __ nu_"'_-_' numbers . 

.January, 1907 •••••••••••.•••. 
F8hnuvy. 1907 .•............ ' 
MBrt'h, 1007 •••••••••.•••.••.. 
April,I907 •••..•....•....••.. 
Ma,.·.l907 •••••.•.....•...•... 
1896 •••••••••••••••••.•••••.. 

l06.!'ft 
10..,,01 
109.~ 
no. 56 
113.41 
72.22 

107.15 
107.37 
109.91 

(107.90) 
(100.00) 

74.32 
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The compiler expresses the opinion that in April and May of 1907 
the comparison of the two index numbers can not justly be made, 
inasmuch lIS it appears probable the Dun calculator changed his 
system of weighting for those months. 

TABLES 0. RESULTS. 

The average yearly index numbers for the cost of fO!ldstufl's, the 
only part of the original series now published, lIS computed by this 
process from 1890 down to the present time, are shown in the follow
ing table appearing in Gibson's weekly market letter of December 
31, 1914: 

AVERAGE YEARLY INDEX NUIlBEltS,l890 TO 1914. 

1S90 •••••••••••••.•••. 
l~l ................. . 
1892 ............ .. 
1893 ................. . 
1894 ................ . 

189.5 ................. . 
1SD3 ................. . 
1897 ................. . 
1891;j .................. . 
1899 •• : ............. .. 

AV~ag8 
yearly 
index 

number. 

y..,. 

4a4 1900 ••.•.....•.•..... 
50.8 1901 ••••••••.•••••••. 
45.3 1902 ••.......•.•..... 
4f1.0 1903 •••....•••••.•... 
43.4 11104 ••••.•..•.••••.. 

42.0 1905 .•.....•.•.....•. 
34.0 UIOS ••••.•••••.•.•••• 
34.7 1007 ................ . 
38.7 BIOS ••. ___ ...•.•.•. _. 
41.6 1909 ............ _ .. . 

A"er(Jf:l:9 
f~ly 
U1dl'x 

number. 
y"". 

44.2 1910 ••.•........•..•. 
-ItS 1911 •.•...•..•••.••.. 
53. I) 1912 •••.... __ •.•.•.•. 
49.0 1913 ................ . 
48.3 1914 ................ . 

47.3 .. .. .. .. .. .. .. .. 

Average 
y .... ,y 
fndex 

number. 

59.3 .... .... 
58., 
60.. 

Monthly averages for 1913 and 1914, also shown in !he publication 
referred to above, are lIS follows: 

MONTHLY AVERAOES,1913 AND 19140. 

'1911 1914, 

Monthly I M th Monthly Month I Monthly :Month Monthly 
a,ver&g"'. on. a'·«age. . average. • average. 

----1--- ------- --------------
Month. 

JF ... b~!rY ... ·.·.··.·.·. 55"1 Jmy......... 58.6 January...... 58.2 July......... 58.9 ..... 57.0 Augmt....... oW. 3 Fobruary.... 58.2 AujruSt....... 6-1.9 
MlU'ch........ li7.8 Sopte-mber... 60.0 March........ 57.8 September... 6.~6 

J~un.~.~.· .. ·:.: .. :: ... ·:.: .. :·.. ~~:~ g~~e~er::: :: ~~~.:::::::: ~~:~ ~~~et;:'bPr'::: :::~ 
57.3 December.... 55.2 June......... .w." DeMlmher.... 62.3 
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AUSTRALIA. 

INDEX NUMBERS OF THE COMMONWEALTH BUREAU OF CENSUS AND 
STATISTICS. 

PVBUCATION. 

In December, 1912, a report entitJed "Prices, Price Indexes, and 
Cost of Living in Australia," compiled by G: H. Knibbs, Common
wealth statistician, was published by the recentJy organized Labor 
and Industrial Branch of the Commonwealth Bureau of Census and 
Statistics at Melbourne as its Report No. 1. Both wholesale and 
retail prices, together with import and export index numbers for 
Australia, are among the subjects considered in the report. 

This publication is the first of a proposed series !iesigned to include 
topics covering general industrial conditions as well as prices. Its 
main object, as stated in the preface, is "to furnish information 
as to prices in past years in such a form as to be fully comparable 
with that which it is proposed to publish periodically in the future." 

The continuation of these index numbers is to be found,in Report 
No.2, entitled "Trade Unionism, Umi)'nployment, Wages, Prices, 
and Cost of Living in Australia, 1891 to 1912," under date of April, 
1913. 

HISTORY. 

The author of these reportS, having studied the various systems 
of index numbers published in other countries, became convinced 
that the methods ordinarily followed were so defective as to be mis
leading. He believed that an accurate system of inquiry should be 
determined upon to secure reliable and satisfactory data on which 
to base index numbers, and further that a uniform method for the 
international study of prices as a basis for world index numbers 
should likewise be worked out by those economists interested in the 
subject. These conditions he undertook to meet. 

SOURCE OF QUOTATIONS. 

At first an attempt was made to secure from market reports whole
sale prices of a representative list of commodities for the capital 
towns of each State. This plan was abandoned when !t was found 
to be impracticable owing to the lack of complete records and to the 
difficulty in obtaining comparable returns. Moreover, the compila
tion of figures for Melbourne alone involved so much labor that no 
attempt was made to complete Rny other city. 

The figures for Melbourne were obtained mainly from market prices 
published in the ordinary press and in special trade reviews. Where 
there was any question as to the reliability of the quotations the 
figures were verified by "reference to well-known and important 
business firms dealing in the articles in question." 
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The prices quoted are taken from the following sources: Journal 
of Commerce, 1861, 1866, 1871, 1872, and 1883 to 1912; Australasian 
Trade Review, 1871 to 1882 and occasionally to 1892; Melbourne 
papers, 1873 to 1912; for meats, Gippsland Mercury, 1890 to 1892; 
for coal, Federated Steamship Owners, 1901 to 1912. 

BASE PERIOD. 

The basic period for the computations of the wholesale price indexes 
was the year 1911, the aggregate expenditure on aU articles and on 
each group of articles in this year being taken as 1,000. To quote: 
"The index numbers show the amount which would have had to be 
expended in each of the years specified in order to purchase what 
would have cost £1,000 in 1911, distributed in purchasing the rela.
tive quantities (indicated by the mass units) of the several commodi
ties included in each group and ill all groups respectively." 

PRICES: BOW SHOWN .AND COMPUTED. 

A table in the appendix to the first report shows the average annual 
wholesale prices in Melbourne of all commodities included in the 
investigation except meats from 187', to 1912 (first 9 months only), 
inclusive. Complete 1912 data for all of the 80 commodities, except 
silk; and for 13 additional commodities, are contained in the appendix 
to the second report. 

Prices for meat were not obtained for the years prior to 1884 and 
1885 nor for the years 1886 to 1889, inclusive. The unit of meas
urement is given for each article and the price stated in shillings 
and pence. The articles for which prices are quoted are divided 
into eight groups. In most cases monthly prices were obtained, and 
from these the yearly averages were computed. For tea, coal, cotton, 
wool, and silk, however, monthly prices were not available, so that 
yearly averages based in each case on expert opinion 1 were secured. 

The monthly quotations, from which the yearly average is com
puted, are not shown. 

_ The group and general index ,figures for 1861 and 1866 are shown 
elsewhere in the report, but no actual prices are given for these years. 

< 
NUMBER AND CLASS OP COMMODmES. 

In the computation of index numbers for the years prior to 1911 
(the base year) the aggregate expenditure on 80 commodities was 
used, while for 1912 the number of commodities included was 
increased' to 92. The author states that the commodities included 
are generally in the nature of raw materials-that is, materials in 
which the labor cost is relatively low. 

1 Souree of thls expert opinion not stated. 
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There a.re no articles of clothing, boots or shoes, or furniture 
included. The reason assigned for their omission was the imprac
ticability of obtaining periodic prices ,for predominant grades and 
qualities and of satisfactorily determining the relative importance in 
consumption of the various items, the author contending that thll 
character of clothing and of furniture includes the element of change 
due to the influence of fashion, and that where incomes are limited 
economy strikes first at these articles. 

DBSCRIPTION AND GROUPING OF COMMODITIES. 

The 80 commodities used in computing the index numbers for 
years prior to 1911 a.re divided into 8 groups as follows: 

I. Metals and coal, 12 commodities. 
II. Jute, leather, etc., 9 commodities. 

ID. Agricultural produce, 13 commodities. 
IV. Dairy produce, 7 commodities. 
V. Groceries, 21 commodities. 

VL Meat,S commodities. 
VII. Building materials, 9 commodities. 

VIII. Chemicals, 4 colDJ1lodities. 

The list of articles, with their description or brand, the source of 
information, the unit upon which quoted, the quantities consumed, 
and the "mass unit"-i. e., the extent to whlch & commodity is 
used-are shown in detail on pages 162 to 164 of this bulletin. 

In both reports index numbers a.re given for all groups taken as a 
whole and for each group. Under each group in the first report is 
shown the index number for a few individual articles of importance 
computed on the price in 1911 as the base, but no table. is given 
showing an index for each of the 80 articles separately. 

SUBSTITUTIONS AND ADDmONS. 

Cases of substitution of a particular grade or qua.lity of an article 
for another grade or qua.lity of the same article, if any, are not 
apparent in the tables, owing to the manner in which the information 
is presented. The author states, however, that "evei}' care was 
taken to insure that the prices quoted for each article refer to a uni
form qua.lity" and that "special precautions were taken to insure 
substantial continuity of qua.lity or grade." 

In the computation of the index numbers for 1912 in the second 
report, as previously stated, the author added 13 articles and dropped 
raw silk, so that the index for 1912 covers 92 articles instead of 80, 
as formerly. The aggregate expenditure on these 92 articles in 1911 
formed the base for the 1912 index. In group 3 the mass unit for 
hay was changed from 270 to 135, and oaten chaff, a new article in this 
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group, was assigned a mass unit of 135, thus making the sum of the 
mass units used for hay and oaten chaff in 1912 equal the mass unit 
for hay in the earlier years. The 13 articles added are as follows: 

GROUPS or ARTICLES ADDED IN THE COMPUTATION Ot' THE INDEX NUMBERS 
FOR 1012. 

Commodlty. Unit. 

NOTE.-Oroops v and VI have no IldditJons. 

INTERPOLATION. 

M ... 
unit. 

00 
I' 

00 
If 

135 I., 
a ., 

100 

As already stated, prices for meats were not secured prior to 1890 
except for 1884' and 1.885. For the full period since 1871 the index 
numbers were acco,dingly worked out for the seven groups, excluding 
meats, and also for the period since 1890 for the eight groups, including 
meats. The figures for the general index for 1871 to 1889 .(except 
1884 and 1885) were then adjusted, on the basis of the results of 
succeeding years, so as to include meats. The exact procedure has 
not been disclosed. 

WEIGHTING. 

The system of weighting used differs materially from the system 
generally employed by compilers of index numbers. The author 
bases his index numbers on what he terms the aggregate expendi
ture method. By this method the cost of an unvarying bill of 
goods is cal"ulated at the varying prices prevailing during differ
ent years. The extent to which a commodity is used is expressed 
by a number termed the "mass unit." The mass unit is devel
oped from the figures which denote the quantity used or consumed, 
which latter amount has in general been obtained by adding 
to the production of each 'commodity in Australia the amount 
of imports and from this sum subtracting the amount of exports. 
The figures have, in general, been based on the average production 
and the average export and import returns for the five years 1906 to 
1910, inclusive. No further explanation as to the source of his con-
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sumption figures has been given by· the author. Reference to the 
table on pages 162-164 of this Bulletin will indicate the manner in which 
the mass units were obtained. In this table the quantities consumed 
of the various commodities are expressed in thousands only. The 
mass unit is obtained in each case by dividing the figure denoting 
the quantity consumed by 10 and approximating the quotient. For 
instance, the average annual consumption of pig iron is stated to be 
64 thousand tons, which is restated as a mass unit of 61. 

The mass unit having been established and the average yearly 
price for the year determined, the process then was to multiply the 
mass unit by the price. Thus, the price of pig iron was 81s. 2d. ($19.48) 
for a ton in 1911. This price, 81s. 2d. ($19.48), multiplied by the mass 
unit (6!) gives the aggregate expenditure on pig iron in 1911. This 
process was applied to each article of the metals group in 1911 and 
each of the years during the entire period (1890-1912), the sum of 
such products producing the yearly aggregate group expenditure. 
The same mass unit was used for sll the years of the period. The 
index for a single group and for s1l groups was obtained by dividing 
the total expenditures of a given year by the total expenditures of 
the basic:yt q~, i. e., 1911, and the resnlt multiplied by 1,000. 

The following table illustrates the system of weighted index num
bers used: 

Unit. 

Pdcos. Quantities 
consumed 

(In mil· /--,..-_.1---.,--
lions), 

1901 I9ll 1901 1911 

d. d. 4. d. 
Butter .••...•.•.••.•••....•.•. Pounds....... 90 16 18 1,850 •• 620 

::ii::::::::::::::::::::::: ~run~.~:: :: : : l,~ f:~ 
lI.llk •••••••••••••••••••••••••. Quarta ••••••• 'f-__ 300_I-__ .f-_-'.-f-_1.:..,200::=-I;_--:1.:.:::500 

"l'otal................... ................ ............ .......... .......... 4,950 8,650 

Thus 6,650 millions is the total expenditure for this group in 1911, 
which is the base or 1,000. To secure the index fi","'Ure f'tlr 1901, the 
total aggregate number 4,950 millions for 1901 is divided by 6,650 
millions, the base, which quotient multiplied by 1,000 equals 744 as 
the index for 1901. A similar process was used for each of the 
groups represented in the report. The author lays particular 
emphasis on the fact that his index numbers are reversible, by 
which he means that they may be recomputed with any other year 
,than 1911 as the base and the results be as accurate as if that year 
~ad been taken as the base originslly. . 

1l4261'-Bull.173-1G-ll 
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TESTING. 

The author tests his system of weighting by mass units instead of 
actual quantities consumed by a comparieon of results obtained under 
the two methods by taking a list of prices from 1871 to 1911 for 73 
articles, the year 1911 being used as a base. In the first instance the 
actual figures were used and in the second the mass units. The 
result in the first case was 1,194, and in the second 1,193, the slight 
difference thus shown appearing not to warrant the extra arithmetical 
labor required by the use of the actual figures instead 01 the rounded 
numbers or mass units. 

He further tests his index numbers by a compariscn with index 
numbers obtained by other methods. The following table illustrates 
this comparison: . 

I PRICE INDEXES: EXAMINATION AS TO RELIABILITY OF -{ARIOUS METHODS. 

Index Dumber for 1871, wJut 1911 (equaling 1,tKX1) as 
base yeal' •••....•••• _ •• __ •..•.•.•.....•.•..••.•.•••... 1,194 I."" . ";-,'MI 1,310 

He considers the first two as valid but the last. two as invalid for 
his use. 

TABLES 01' RESULTS. 

The following table shows the list of 80 commodities divided into 
8 groups, with the brand, source of information, unit, quantities con
Bumed, and mass unit in each case: 
MELBOURNE WHOLESALE PRICES, COHHODITIES INCLUDED, SOURCES OB INFOR

MATION, QUANTITIESJJONSUHED, AND HASS UNITS. 

CommodIty. 

Iron: 

Group L-M.tGlo and coal (It commodilUs). 

B ...... SoW'Ce9 of Infor-I 
malloD. U"~ 

K~aDiib8r':::::: :~~~~::: .~~~~~~::: .~.~o:::::::::: 

i;.;;:~:~~~::~ :JL.:.:~~~:~~: ::JL~~:~::::: ::JL::::::: 
•••••..... No.8 ••..••••••••..••.. do ••••••.......•.•• do .....•..•. 

~~~~~t;.;~~~:~:: :~ElUiEU: ~ldt~j):lE: :~L~E\:::::~: 
wharf. meroe. 1811 and 

~~;:il~b~ 
f~F.!f';!,!g 
Steamship Own
ers,l901 to 1912-

Quantities 
consumed Mass 
(In thou- unU • ....... ). 

64 .. .. 
31 • 52 
60 • 7 • 

if 
3 
.1 

• 1 

f 
3>,000 ., .... ',000 

600 

Total ••••••.•••••.•..••••..........•...•.•.•.•..•.•.........••.........•.••...........• '.6301 
I When "trade Journals" is mentioned It 9lgnJftes the Journal or Commerce, 1861, 1866,lSn. 1872. aDd 

1883 to 1912, and. the,AustralalJall TNde R .... Jew.1871 to 1883. and occuJoDalIy to lSU 
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MELBOURNE WHOLESALE PRlCES, COIUIODITIEB INCLUDED, SOURCES OF lNFOR· 
llATION, QUANTITIES CONSUMED, AND "HASS UNITS"-Continued. 

Group II.-Juu. I<ather. wool. etc. (9 oommodities). 

Quantities 
Commodity_ Brand. Sources of infor

mation. Unit. consumed Mass 
(in thou- unit. 

~::':.:::::::::: :::::::::::::::::::: .'~:~1~J~~::: .~~:.::::::::: 
Wooipacks •••••...••...••...•. _._ ••.•.••...•.•• do ••••••••••.. Each.. .•.••••.••. 
Leather, Idp (small .•.••..•....•..•.•..•••.• do ••••••••..•• Pound •.•.••.... 

beast8.sscalf,9beop). 
Leather. call. .••..•...•.........•..•..•.•.•.... do •..•.•••..••••... de. .......•.. 
~n':db~~~th: ....................•..•. do ......•..... Dozen ......... . 

distingubbed from 
"roan," tanDed in 

sands). 

1.090 
',500 

1~:m 
6,946 .. , 

110 ... 
:>XI 

1,070 

100 .. 
sumach). 

~~~:::.::::::::::::: .~A·o:::::::::::: .~:~.~:::: .~:::::::::-:: ~::J 24.~ 
WooL •••.•.••.........•..• do............ L(~nu~iial~ ••••• do.......... 122,000 12,mo 

wool). _ 

Total............ .................... .................... .................. ............ 88,805 

Group III.-Graim. etc. (18 commoditiu). 

Wheat ..................................... ~d J=': Bushel •....•.•.• 

Flour ••••.•.•••..•••.........•..•.•.••.•....• ~r.'.......... Ton, .......... .. 
Bran ........................................... do ............ Bushel •••.••••.. 
Pollard ..................................... , ..• do ................. do ..•..•.... 
Oats .................. Foed .•.•.•...•.•......• do ................. do .. ~ ..•••.. 
Oatmeal .............. Colon1al.. .......... T~3 J=': TOll ............ . 

~I':.'" , •• , 10 

..... 
'" 14,350 

14,350 
12,365 

" 

600 .. 
1,400 
1,400 
1.200 

Ii 

Barley .•••••.....•.... Halting ................ do ............ Bushel.......... 1,500 150 
Do ................ Feed ................... do ................. do.......... 1.000 100 

Haize .......................................... do ..••.•.••..••.... do. ... ...... 9.624 1,000 

~~w:::::::::::::::::: ~::o,UC~~:::::: .~~~~~~~: .~.~do:::::::::: 2,~~ ~ 
POllS ....................................... TradeJournBlsI •.• Bushel.......... 65C 55 

potat:~~:~~~::::::: :~:::::::::::~:::::: .~~~~~:: .~.~::::::::::::: ........ ~~. ~ 
Group IV.-Dairy produce (1 commoditw). 

:::n::::::::::::::::: :::::::::::::::::::: .~~~~~~~: .~~~::::::::::: 3~:~ 
Cheese ......................................... do ................. do.... ...... 15,000 
Butter ................ Bestfnll:h .............. do ................. do.......... e95.000 
Lard .................. In bladders ............ do ................. do.......... 2,000 

~~ey::::::::::·:::::: .~~~:::.:::::: :::::a~:::::::::::: ~=: .. :::::::: 1~:~ 
Total ................................................................................. . 

Group Y.-Groctrie.! (tl commoditw). 

800 
>,200 
1.500 
9,~ 1,= 

11,600 

5·:·:·:·:::::~:::::I·~·=:it:.:·:::::I::1~J:=~~:::I·~::!:i:~~:I 1::=1 f:~ 
Salmon ..................... do ................. do ............... ~o.... ...... 500 liO 
Sardinlll ..•...•....•.. Halves ................. do .••......... Doaen balves.... 1,000 100 

~wt!i:;;~:tJtri!~~=~.~:.~~~~6D~ ~1=~~S66, 1871. 1872. and 



164 BULLETIN OF THE ljUBEAU OF LABOB STATISTICS. 

MELBOURNE WHOLESALE PRICES, COM.MODITIES INCLUDED, SOURCES OJ!' INFOR
HATION, QUANTITfES CON8U11ED. AND" HASS UNITBJI-conoIuded. I 

Grav.p V.-Gro"";" (II commoditiu)-Concluded. 

CollUllOCllty. Brand. Unit, 

5::::::::::::::::: £[~t~::f: :~t~~~::: .;~~:::::::::: 
lormar years. 

Macaroni •••••••••••••••••••••••••••• ~ ••••.••••• 40 •••••••••••• Pound •••••••••• 

=::::.:::::::::::::: '¥aiDa::::::::::::: :::::~~:::::::::::: ·Trm~~:.::::::::: 
Saltiio:::::::::::::::: *~~'.~~:::: :::::~~:::::::::::: :::::::::::::::::: 
Mustard............... 18~-i~9~!I~!: ..... do............ n: I-pound 

Il.'l=, •. ""'" 
Starch .•••••••••••••••• Coleman's white ••....• do •.•....••... Pound ••••... _,_ 
Blue ..••••••••••••••.• Keen's .................. do •..•••..... _ •.•.. do •••••.•..• 

~~:::::::::::::::: ::la~~~?:,:::: :::::=~:::::::::::: ~=ci::::~::::: 
Tobacco •••••••••••••.• TwoBeas,topock- •..•• do ••.••........••.• do ..••.••.•. 

Quabttttes 

"'_ Haos (in thou- W1U. """". 
2.100 
1,~ 

1,000 
7,7~ 

'" I. 
II< 

1,~ 
BOO 

16,1XXJ 
13,(0) 

,... 
100 .. 
,... 
800 • 7 

1 
6 

100 

'" 110 
1,600 
1.300 

etp1eoe8. ' 

~e:::::::::::::: ::::.:::::::::::::::: ~~O::::Si::: .~:~::::::: ~:~ ~ 
Total............ •................... ..•................. ......•........... ........•... 13,178 

Grav.p IT.-Meat (5 commodilia). 

::'~~ ....... .-~~~~~~~~~~ .~::~~~:~: .~~~~~ ~=~~::::: ~::: &1,: 
Veal .••.•..•.•.••......•••• do ................. do ................. do.. ........ 3).000 3,000 
Lamb ...................... do ..............•.. do •.••••...... Each........ ..• 3,<M7 200 
Pork ••••.•.•.••••••••••.••• do ••...•...•......• do •.•••••.•••. Pound.......... 37,(0) ~ 

Total .............................................................................. __ •• 39,3110 

Grav.p VII.-BuildW!.g matmallr (9 cmnmodilia). 

TImber ••••••••••••.•. F11rii~:::::::: :~t~~~::: :~~:aF:':~~~.:: 
w~:~~::: :::::~~:::::::::::: :::::~~:::::::::: 
OnlgOO ................. do ••••••..••.• 1,OOOfeet,8UPfII'-

ftclnl. 

Cement ......... 4 .... r~~:::::::::: :::::~~:::::::::::: .~~.:.:::::::: 
WhJt6lead ..................................... do .•••.•.•.... Too •.•.......... 

300 
l!OO 
300 
300 

3,~ 

100 
31. 

8 

'" '" '" 30 ,... 
110 I. 
30 

I 
Total ....................................................... .'.............. ..•.•.•..... 8801 

Grav.p VIII.-Chemicala (4 commodilia). 

5'1":"? •• ~ •.•..•.•••••• ~~ .••. ~.........'!~ 
~'i::l;.~: tho:T~;;:,:::~:ti!::::~~tht! :~.::~ lo86~886, 1871, 1872. aDd 

• Gippsland Merowy, l800 to 1SV3; Melbourne papen,l893 to 1913. 
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The next table contains the index numbers for each group and for 
a.ll the groups as a whole from 1871 to 1912, inclusive. It will be 
noticed that no index numbers for meats are given before 1884 or 
for the years 1886 to 1889. 

MELBOURNE WHOLESALE-PRICE INDEX NUMBERS, 1871 TO 1912, COMPUTED TO 
YEAR 1911 AS BASE. 

ll. m. 
I. 

le~~:~. 
AgrlcnJ.. IV. v. VI. VII. VIll. AllOom-v ..... "'.IAIS tun>! D ..... Groceries. "' .. ~ BuDding Choml- modlties 

andooBl. .... produce, produce. materIals. mIs. together • 
ere. 

- ---- ------
18i1 ••••••• 1096 1257 1236 864 - 1M. . ......... 10" "og 1220 
1872 ••••••• " .. 139< 1246 IOU~ 1608 . ......... 1007 1537 1335 
1873 ••••••• 1816 136' "22 103' 1581 . ......... 1446 1661 "., 1874 ••••••• "" 1240 " .. 1160 1476 U38 :~ '"'' I8'lS ••••••• 1487 1230 1361 1346 1435 . ......... 1000 133' 
1876 ....... "06 1146 U46 If,16 "62 . ......... 10S4 1032 '''''' 187i ___ •• _. "00 1149 1347 1363 ISQ' . ......... '''' ,,,. 1311 
18iR ••••••. 1329 109. 1269 1112 1378 . ......... ... un 121' 
1I~i9. _ •.... 1266 1060 1298 1146 1371 . ......... &I, lUI 1210 
l~ .•••... "" 1101 95. 900 1412 . ......... .. , 1626 1109 
1881 ••••••• lli8 1115 1012 "" " ~!i~ . ......... 1091 "'7 1111 
l~ ••••••• 129'i 1032 1.H4 1347 . ......... 100' 14'" ''''' 1883 ••••••. 1231 1021 123' 1114 1408 .'0 , ... 1183 
l&U ••••••. 12'" 99' 112. 11 .. 1326 ·····iisi· 876 1471 1132 
HiSS •••••.• 1216 "" 1156 1316 1158 I .. ' 880 1422 1105 
11& •.••••. 11 .. ... 1222 1286 1l3~ . ......... ,SO 1893 1089 
1887 ••••••• 1053 8&1 1184 1091 1128 . ......... '90 1401 1055 
IK88 ••••••• 1216 870 1123 1210 1122 . ......... 93' 1378 107' 
1889 .•••••• 1061 886 1505 1082 1152 ·····iOO7· "0 1228 1171 
189IL •••••• 1402 .11 1022 1099 1074 880 125' 1053 
1891. ••••.• 895 84' ,,'" ... 103' 88S ,SO 11 .. .. , 
IWl ...••.• 889 800 ." 1066 .., '01 ,.. 1149 91. 
I~ ••••••• &18 '83 83' 84' 1033 816 ". 1018 &10 
189L •••••• 75' 721 ... '05 1057 ... '" ... '" 1!!9S ••••••. 720 ... 73. 71' 1016 6S2 789 1003 '60 1896 ••••••• ... ". IU6 87' 1021 S08 '80 1065 ". 
111:97 ••••••• .13 706 1083 93' 1009 1072 '66 971 925 
l~ ••••••• 84' 683 920 1034 1000 1091 838 933 895 
1899 •••••.. 933 717 6'0 814 1003 1160 805 1m ... 
1900 •••••.• 104. 861 703 83' 103. 1168 '" 008 ... 
1901. •••••• 1061 n4 Irl8 1029 , ... '''' 841 ." 87. 
1002 ••••••• 1007 '56 1192 1215 .., 

1447 83' 881 1051 
1903 ••••••• m 83. 1209 105. "'6 1443 ." "" , ... 
11104 ••••••• 821 "" '54 876 .,6 14" 84' 87' 800 
1905 ••••••• 772 &10 894 980 .., 1209 601 859 "0 
11106 ••••••. "" 978 "6 972 "'" 1110 ... ... ... 
1007 ••••••. 103' 1017 • 73 1020 ... ,,.. ... 061 1021 
UI08 ••••••• 1033 1101 1312 1198 ... 1335 "" 891 1115 
1909 ••••••. IOU 90' 1000 1119 9" 1088 911 815 093 
uno .•..... 1004 105' 969 1100 ... 1003 ... 898 1000 
1811 •.•.•••• 1000 1000 1000 1000 1000 100. 1000 1000 1000 
11112 ••••••• 1021 '" 13iO ,,.. 

"'" 136' 105' 978 1170 

The author presents the following table of index numbers by quin
quennial periods to show the average level of prices tOyer periods 
of several years. The average for each 5-year period is 1000 and 
thl\t for 1911 and 1912 is compared with this base. For instance, 
taking the average price level of 1871-1875 as 1000, that for 1911-
1912 has fa.llen to 806, and taking that of 1876-1880 as 1000 that 
for 1911-1912 in comparison is 877. The other figures are to be 
read in the same manner. 
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INDEX NUMBERS FOR 1911-1912, WITH AVERAGE EXPENDITURE IN BACH SUCCESSIVE 
QUINQUENNIAL PERIOD AS BABE. 

B ... pariod I. II. III. IV. VIL vnr, All lI,taIs lute, Agri. V. VL IPriCes- .nd leather, cui_I D .... 0_. lito •. Bulldlng Cheml- groupe 
llW). -. "". produoe. produoe. ... -. -. together. 

18'71-1876 •• 0" 792 841 1,037 0'" .......... ... ... "" 1876-188) .. 746 ~ ... .. 7 73' .......... 1,067 ... 877 
1881-1885 • • 821 1,012 ... 057 775 1,071 '51 "'. 1886-1890 . • 8M 1,172 ... 07. 928 .......... 1,193 130 ... 
1801-1895 .• 1 .... 1.340 1,845 1,290 1,015 1,438 1,362 9.7 1,2&'1 
1896-UO) .• 1,134 1,383 1,265 l,:U9 1,028 1.~ 1,244 1,019 ',222 
1001-1906 . . 1,098 1,'" 1,137 1,089 1,089 1,2H 1,091 1.115 
1006-1910 . . 1,013 1,089 1,094 1,009 1,082 ... 1,084 1,097 1,070 

A table contained in the first of the two report.. compares index 
numbers of wholesale prices in Australia with those of the United 
Kingdom, Belgium, Germany, Italy, France, Canada, the United 
States, and New Zealand. Complete data for all countries are 
shown for the years 1890 to 1911, inclusive. In the oases of the 
United Kingdom and the United States the comparison is extended 
back to 1840. This comparative table does not show, of course, 
the relative prices as published in the different countries, but as 
recomputed for each country on the base 1911 equals 1,000. The 
last column of the table contains figures computed by weighting 
the index number for each country by its relative population, thus 
supplying what the author says may be termed the world's index 
number. 

AUSTRIA-HUNGARY. 

INDEX NUMBERS OF DR. BELA VON JANKOVICH.' 

PUBLICATION AND HISTORY. 

This index for the years .1867-1897 appeared under the title 
"Die Fluktuation der Waarenpreise im Grosshandel und die 
Schwankungen der Wechselkurse der oesterreich-ungarischen Papier
valuta in den JalJren 1867-1897" (The fluctuation of wholesale 
prices and the variation in the rate of . exchange of the Austro
Hungarian paper values). It was printed in the Hungarian eco
nomio revie". entitled" Kozgazdasagi Szemle 1899." 

It was continued to 1909 and reprinted in the Bulletin of the 
International Institute of Statistics, volume 19, Part ITI, page 136 
et seq., in 1912 (Bulletin de L'lmtitut l11terna&.onal de Statisti.que), 
under the title "Index Nummer von 45 Waaren in der oesterreich
ungarischen Monarohie, 1867-1909; System Sauerbeck,zum Teil vom 
Verfasser korrigiert" (Index number of forty-five articles in the 

, Dr. vonlankov:lchwas In 1911 prolessorof the tb80ry of floance andcredft In the UnIversity of Buda
pest (acoordlng to the Hlnerva Yearbook of the Learned World) and .,.Iee president of the Buogartaa 
Chamber of Deputle.!l. 
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Austro-Hungarian monarchy, 1867-1909, according to the system 
of Sauerbeok, with some corrections by the author). 

Sauerbeck's method of colllPutation was followed as closely as 
possible in order that the Austrian index might be comparable 
with Sauerbeck's index, since England thronghout the period had 
a gold standard. Articles were also selected to correspond as closely 
as practicable with those entering into Sauerbeck's index. 

SOUR~ OP QUOTATIONS. 

The sources of the actual prices vary, being mostly official and 
semiofficial publications of Austro-Hungarian cities and Provinces. 

BASE PERlO»' 

The years 1867-1877 were used as a base for all articles except 
petroleum, for which 1873-1877 constitutes the base, and flax, for 
which 1874-1877 constitutes the base. 

NUMBER AND CLASS 01' COMMODITIES. 

The index includes 45 articles. Actual as well as relative prices 
are shown for all articles except tea, but in a few cases the actual 
prices are not complete. Relatives are also shown for each of six 
groups into which the 45 articles are separated, and for the entire 45 
taken together. The six groups are: Grains (I-8), animal products 
(9-15), colonial goods (16-19), minerals (20-26), textiles, raw mate
tials (27-34), and miscellaneous (35-45). 

TABLB 01' R&'JULTS. 

The following. table summarizes the results of Dr. von Jankovich's 
compilations : 

SUl,[lLARY TABLE SHOWING INDEX NUlIBERS FOR THE ,fRICES OF 45 ARTICLESIN' 
THE WHOLESALE }[ARUTS OF AUSTRIA.HUNGARY.' 

IBouroe: Bulletin de L'lnstitut international de Statlsttqne, voL 19, Pi. m, p. 156.] 

Mmna· 
Ind .. 

AnlmaI ('.olonlal. AD Mlnenol TertII .. All raw number, 
y .... 0-. products goods roods produ('u ("'W 

~~~b ma"""'" A ... 1rla' 
(1-8). materials) H ........ (9-15). (16-19). (1-19). (20-26). 

(27-34~. (36-&1). (-j. 10145 
artlclos. 

-
18G7 ••••••• 110 oo • 0. .0 • .01 117 '04 .07 .04 
181.\8 ••••••• .. " go .. 93 .04 go .. ... 
1869 ••••••• 8S ... .0< .. .. .09 "" .03 .00 
IS70 •••••. _ .. .0 • '03 .. '0< .00 .00 '00 '02 Igjl. ••...• .01 .02 10< 102 116 I .. 100 .00 '00 1!r.'2 ••••••. .01 'OS 102 10< 100 110 .03 .00 ... 
1873 ••••••. lOS UI .. 107 • 07 .. .00 .0. '0< 1874 •••••.• "' 103 .. .00 ... 87 .. .. .. 
ISiS ••••••• 91 97 .. .. .. 87 92 '" .. 
1876 ••••••. .. f¥1 .. .. f¥1 .. .. lIS .. 
1877 ••••••• 103 f¥1 .03 '01 '" .. .. .. .. 
1878 ••••••• 91 .. .. 91 '" 85 .. 8S .. 
1879 •••••.. .. oo 82 .. 81 82 82 82 .. 
18S0 ••••••• 103 .. 82 .. .. 87 82 .. 85 

I Numbers appearing In the boXfS roter to the column Dumben of the articles making up the alx groupe 
as they appear iii the detailed tablt. 
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SUMMARY TABLE SBOWING INDEX NUMBERS FOR THE PRICES OF 4li ARTICLEBIN 
THE WHOLESALE MARKETS OF AUSTRIA-HUNGARYL-Coneluded. 

Index 
Textiles Mlscella-Anlmal Colonlsl All 

_ .... 1 
Allrnw number, 

y ..... Grains products (f~i). foods products (raw neousrnw materIals AU8tria-
(1-<1). (9-15). (1-19). (20-26). materials) materials (20-45). Hungary. 

(27-34). (3H.\). for 45 
articles. 

------------------------------
1881. •••••• .. .rt1 7Il .. 86 82 7Il 82 frt 
1882 ••••••• .. 101 77 .. .. ., 78 80 "' 1883 ••••••. 03 103 72 92 .... ,. .. 82 .. 
1884 ••••••. 03 101 .. .. 77 ,. sa ., sa 
1885 ••••.•• .. " 62 84 ,. ,. 80 77 80 
1886 ••••••• 82 03 ., 82 ,. 73 ,. ,. 77 
1887 ••••••• 7Il 92 .. 81 ,. 

" 73 " " 1888 ••••.•• ,. .. ., 82 80 71 71 " 77 
1880 ••••••• 78 .. 70 . , , . 72 73 " 77 
1890 ••••••• .. 92 .. 82 ., 70 '0 73 77 
1891. .•.... .. .. .. .. 92 ., 70 72 78 
1892 ••••••• SO .. .. SO 7Il .. ., 70 " 1893 •••••.• 7. ., .. ,. 78 .. 71 72 ,. 
189 .......... ,. " O. 78 73 •• .. .. 72 
1895 ••••••• 76 rt1 .. 80 72 .. .. ., 72 
1896 ••••••• 71 .. .. ,. " 03 .. 66 71 
1897 ••••.•• 81 .. " 

,. 7. 52 66 68 72 
1898 ••••••• .. .. '6 83 81 .. 68 68 ,. 
1800 ••••••• 711 rt1 .. 78 .. 67 .. 7. 78 
1900 •••••.• ,. .. '7 7. 109 76 ,. .. 82 
1001. •••••• ., rt1 " ,. 166 71 73 ., 80 
1902 ••••••• 83 103 87 ., 92 71 .. ,. 78 
1903 ••••••• 83 11. .. .. "' 7. .7 " 80 
1004 ••••.•• ., 109 .. 88 .. 7. .. 77 92 
1905 •••••.• .. ,., ,. g. .. 76 .. ,. .. 
1906 ••••••• .. 129 " .. 11' .. ,. 88 91 
1907 ••••... .. 131 .. .. 117 .. ,. 92 .. 
1908 ••••••• 109 12. .. 100 lOS ,. 76 .. 91 
1909 ••••.•• ". 130 .. 107 103 ,. 7Il 86 .. 

INDEX NUMBERS OF MARIO ALBERTL 

PUBLICATION. 

A volume e'ltitled "n costo della vita i sala.ri e Ie' paghe So Trieste 
nell' ultimo quar-to di secolo" (The Cost of Living, Salaries, and 
Wages in Trieste During the Last Quarter of the Century), by Mario 
Alberti, was published in Trieste in April, 1911, under the direction 
of the Museo Commerciale, So nonofficial organization of that city. 

A second volume, n movimento dei prezzi e dei salari a Trieste, 1911 
(The Movemen't of Prices and Wages in Trieste, 1911), was published 
by the same author in 1912. 

( 
HISTORY. 

Mario Alberti in his two works has made So study of prices and has 
computed index numbers for certain commodities purchased by 
con tract in Trieste. 

In his cost of living study the author traces from the time of ancient 
Rome to the present the interest manifested in the question of the 
cost of living and the means adopted to study the movement of 
prices in various epochs and qountries. Chapter IV of this work 
deals exclusively with conditions in Trieste. The volume on the 
movement of prices and wages also relates exclusively to Trieste. 
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SOURCE OF QUOTATIONS. 

The prices used in the tables· of index numbers are contract or semi
wholesale prices quoted by the Istituto dei Poveri (Institution for the 
Poor) and by the Austrian Lloyd Steamship Co. Those for the 
Istituto dei Poveri extend from 1885 to 1911, inclusive, and for the 
Austrian Lloyd Steamship Co. from 1892 to 1911, inclusive. 

BASE PERIOD. 

For the index numbers relating to the Istituto dei Poveri the 
year 1885, taken as 100, is used as a base. For those of the Austrian 
Lloyd Steamship Co. the years 1892-1896, taken as 100, are used 
as a base. 

PRICES: BOW SHOWN AND COMPUTED. 

Tables are presented showing by years the average annual price of 
each commodity purchased by the Istituto dei Poveri and by the 
Austrian Lloyd Steamship Co. In addition, the simple index, the 
coefficient or weight attributed to the commodity, and the weighted 
index for the commodity' are given. The totals for each year show 
the figures on which the simple index and the weighted index for all 
commodities taken as .,; whole are computed. 

NUMBER AND CLASS OF COMMODITIES. 

The commodities included are: 
(a) For the Istituto dei Poveri: 

Bread. Ch ..... 
Flour. Meat. 
PastA> (macaroni, etc.). Sugar. 
Rice. Wine. 
Kidney beanS. Vinegar. 
Potate... Coal. 
Oil. Soap. 

(b) For the Austrian Lloyd Steamship Co.: 
Bread.(I) 
Flour N. O. (national). 
Paste (IIll\Caroni, etc.). national, 

fine. 
Rice, fine, in transit. 
Kidney beans. 
Potatees. 
Oil, fine, in transit. 
Cheese, Parma, in tra.n.cut. 
Beef (cow). 

Sugar. 
Wine, Dalmatian, in transit. 
Vinegar.· 
Soap,l 
Fresh butter. 
Coffee, Santos, in transit. 
Milk. 
Lard. 
Eggs. 
Meal, yellow. 

1 PrIces are average prices paid by tlle IsUtuto del Pover:l. 
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SUBSTITUTIONS AND ADDITIONS. 

For 1910 two sets of prices were used in the computation of the 
indexes. The report on the cost of living contained prices based 
on estimates, while the volume devoted to the movement of prices 
and wages contained prices based on actual expenditures. On page 
21 of the latter the author states that for this reason "The index 
number for 1910 was newly caloulated on the base of prices furnished 
by the Istituto dei Poveri." 

WEIGHTING. 

The prices of the different articles are weighted by the ,US) of 
coefficients whioh represent the relative amounts of the commodities 
consumed. These coefficients are shown for the tables relating to the 
Istituto dei Poveri in the following list: 

Bread .................... 26 Ch......................... 1-5 
Flour, wheal. . ... . .. .. .... 1 Meat. • • . .•.......•....... 20 
Paste (macaroni, etc.)... ... 4 Sugar. .... ......... ....... 4 
Rice....................... 2.5 Wine ...... __ .............. 20 
Kidn.y beaDS. . . . . . . . . .. . . 2 Vinegar. . . . . . . . . . . . . . . .• . . 3-5 
Potato.... . . . . . . . . . . . . . . . . . 10 Coal. . . . . . . . . . . . . . . . . . . . . . 50 
Oil......... .... .... . . .... . 2 ~oap.... .. ............... 1 

The coefficients used in the tables for the Austrian lloyd Steam
ship Co. are as follows: 

Bread.... .... ...... ...... 26 Win....................... 20 
Flour, wheat... . . . . . . . . . . . . 1 Vinegar. ..•. .............. 3-5 
Past. (macaroni, etc.) .... '.' 4 Soap...... .... ............ 1 
Ric.......... .... ...... .... 2.5 Fresh butter............... 2 
Kidn.y beens ....... . . . . . . . 2 COff....................... 1 
Potatoes.... ...... ... ..... 10 Milk............ ........... 30 
OiL...................... 2 Lard. ....••............ ... 2 
Ch ......................... I-5 Eggs................... .... 50 
B •• f ••.•••...•.•..•.....•• 20 Meal, y.llow............... 1 
Sugar. .•... ...... .... ....• 4 

TESTING. 

No oomparison with other index numbers or other means of 
testing the accuracy of the results obtained has been attempted so 
far as the f>ublished information discloses. 

TABLBS OF RESULTS. 

The first of the three :ollowing tables shows the average price of 
each of 14 articles for the base year 1885; the coefficients used in 
computing the weighted index; the average price, the simple index 
and the weighted index for each of the 14 articles for the years 1910 
and 1911, and the" totals of the simple and the weighted indexes for 
those two years. The prices in the table are based on reports from 
the Istituto dei Poveri. 
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The second table shows the indexes, both simple and weighted, 
for the 14 articles taken as a whole, in yearly periods from 1885 to 
1911, inclusive. 

The third table shows the average prices for 1892-1896 of 19 
articles (18 food articles and soap); the coefficients; the average 
price, the simple index and the weighted index for each article in the 
years 1910 and 1911; and the totals of the indexes for 1910 and 1911, 
respectively. The prices are based on the period 1892-1896, taken as 
100, and were obtained from the Austrian Lloyd Steamship Co. 

INDEX NUllBERS BASED ON PRICES OF ISTITUTO DEI POVERI.1 

Nameorart1cle. 
l:=e CGeftl.I-_--._I_._IO-. __ -I __ -._I._I_I--. __ _ 
period, clent. 
1 .... fn~fi~ w~~:x~ Price. ~~~~ W~~ted 

-----1---1---1-------------
B....t ............... 32.00 26 38.17 119.28 3,101.28 37.64 117.31 8.060.06 
Flour, wheat ••..•... 25.52 1 ..... 139.85 139.85 34.19 133.97 133.97 
Paste (macaroni, etc.) 36.00 • "''' 134.64 638.56 49.97 13S.81 655.24 
Rice .•.•••...•••..•.. 30.00 2.' 31.82 104.33 200.82 33.91 tll.IS 277.95 
Kidney beans •••••••• 15.52 2 ...... 191.26 382.52 35.05 225.84 461.68 
Potatoes •••.••••••••• 8.00 10 8.06 100.75 1,007.50 11.04 138.00 1,3f(I.0I) 
on ...•.....•........ 120.00 • 102.43 85.30 170.72 106.70 "'02 177.84 
Cheese •••..•....•.•.. 137.60 .. 213.57 155.22 31.04 219.98 159.87 31.97 
Meat •••••••••••••.•• _ 82.00 20 105.00 114.13 2,282.80 138.00 150.00 3,000.00 

~"li:'::::::::::::::::: 43.36 • 79.14 182.52 7.10.'" 82.13 189.42 757.68 
".00 20 "6.50 70.43 1,409.00 78.00 118.18 2,363.60 

Vinegar .............. 17.00 .6 .. 00 ..... 31.18 6.03 35.47 21.2S 
C.oal. •••••••••••••••• 2.00 50 2.14 107.00 5,350.00 .... 102.00 5,100.00 
Soap ................. 52.00 I 56.00 109.42 109."2 ".33 114.10 114.10 ------

I .... 10,536 1.823 17,C16 

INDEX NUlmEBS BASED ON ~~C~~9?1~~~1!rlgrt~.PEI POVERI, FOR EACH YEAR, 

y .... 

1885 ................. . 
1886 •••••••••••••••••• 
1887 ................. . 
ISSS ................. . 
1SS9 ................. . 
1890 ................. . 
1891. ................ . 
1892 ................. . 
1893 ................. . 
1894 •••••••••••••••••• 
1895 ................. . 
1896 •••••••••••••••••• 
1897 ................. . 
1&98 •••••••••••••••••• 
1899 ................ .. 
1900 •••••••••••••••••• 
1901. ................ . 
1902 •••••••••••••••••• 
1903 •••••••••••••••••• 
1004 •••••••••••.•••••• 
1905 •••••••••••••••••• 
1906 ................. . 
1907 ................ .. 
1908 •••••••••••••••••• 
1909 •••••••••••••••••• 
1910 ................ .. 
1911 ................ .. 

Simple 
lndex, 

100.00 
97.21 
...57 
94.lt 
90.21 
... 43 
93.80 
97.86 .. ... 
95.43 
".28 
91.86 
".113 
99.57 
99.87 

101.21 
101. is 
103.00 
102.43 
100.86 
108.00 
105.00 
111.43 
116.79 
U7.lt 
117.86 
130.21 

100.00 
95.7" 
".52 
00.54 
88." 
94.11 
97.55 
82.7/ 
92.48 .. ... 
86.32 
00.711 
97.40 .. ... 

102.43 
114.95 
116.11 
108.09 
103.31 
100.38 
ID-1.97 
104.36 
111.72 
117.55 
112.33 
108.41 
un. 63 

I .HarJo Alberti, n .HoVimento del proul e del solari nell' anno 1911 a Trieste, pp. ~ and 26. 
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INDEX NUMBERS BASED ON PRICES OBTAINED FROM THE AVST.IAN LLOYD 
8TEAMSBlP CO.' 

Prloe 1110 1111 

Nameorart1cle. in base coem.I---.--,---.I--,---;--
"f~, _t. 
'896. 

---------
Broad I ••••••••••••••••.•••••.... 2'1.916 26-00 38.17 136.73 3·m: 37./54 134.48 

~~:t~~~t1OiiaJ:ilii8 25.962 1.00 40.61 156.48 35.22 136.71 
35.9~ '.00 46.46 126.56 606.24 47.86 133.24 

r~ey~~~:~::::::::::::: 
36.880 ... 0 ..... 119.17 "".Of 46.11 122.32 
22.740 2.00 80." 134.35 268.69 31.72 139.49 
6.392 10.00 7.57 118.43 t,I&1.30 .... 154.25 

tr8iiSIt::::::::: 07.008 2.00 135.40 13&29 376.58 146.60 148.71 
181.752 .,., 252.08 138.70 27.74 240.52 132.34 

I •••...........•.••.... 94.300 "'.00 105.00 111.34 2,:1:18.80 13&00 146.35 

VJnegBrI~:::::::::~:~~~:::::: 
...... '.00 "'.09 124.61 498.44 "'.66 128.72 
23.322 "'.00 22.53 00.61 1,932.20 44.06 188.92 
12.896 .'" 6.00 46.152 27.91 6.00 46.76 

~O:S~\;tittar::::::::::::::::::::: 50.092 1.00 ... '" 113.59 113.59 ..... 118.44 "".00l 2.00 2'11.68 102. .. :Di." ...... 115.55 

&fk~~~~~~~.~~::::::::: 193.300 1.00 108.87 56.37 66.37 161.38 7\1.87 
20.000 80.00 22.00 110.00 3,300.00 ".80 119.00 

Lord ............................. 102.612 2.00 187.67 1112.90 365.&l 160.65 156.56 

~;:eiiOW::::::::::::::::::::: 6.2J2 60.00 6.'" 105.90 5,295.00 7.18 115.05 
17.364 1.00 ..... 136.37 136.87 22." 130.62 

........ ........ ........ 2,266 20,431 . ....... 2,446 

I MlU'io Alberti, II movbnento del preul e del salad nell' anno 1911 B Trieste. 
'Index numbers based on prices paid by the IsUtuto d&J Poved. 

BELGIUM, 

JNDEX NUMBERS OF HEcrOR DENIS. 

HISTORY. 

3,400.48 
135.71 
532.96 
300.79 
278. .. 

1,542.50 
297.42 

26.47 
2,9'17.00 

3,~~! 
118.44 
231.10 

7\1.87 

8'~l~:~ 
5,752.50 

130.62 

24,060 

'Hector Denis, professor at the University of Brussels, is believed to 
be the author of the only series of index numbers of prices in Belgium 
that has been presented with any measure of continuity and com
pleteness. This series has not, however, been published in uniform 
manner, hut has appeared as a gradua.l development in various pub
lications credited to its author. Even at the present time it does not 
seem to have reached its final form, since every succeeding presenta
tion either a.lters or omits former tables or includes additional ones. 
The only exception seems to be a table of index numbers computed 
for 28 articles of export, which is given in 1911 in practica.lly the same 
form in which it first app~llJ'ed in 1895; 



INDEX NUMBER&--BELGIVM. 1'1:3 

PUBLICATION. 

Among the publica.tions of Prof. Denis in which his various 
ta.bles of indexes appea.r a.re the Economic and Social Depression and 
the History of Prices (La depression ironom;que et sociale et Z' kistoire 
des prix), 1895,' and the Index Numbers of Moral Phenomena (Lea 
index numher~mbres indices---<les phbwrnenes mora'UZ), 1911.' 

The most nea.rly complete examples of his indexes, however, 
are published in the Bulletin of the International Institute of Statis
tics, volume 19, Pa.rt ill, pages 157-195, and are computed to 
include the years 1909, 1910, or 1911, as the case may be. Only 
two of the ea.rlier tables appea.r in the bulletin. Of these the 
index numbers based on the 28 exports a.re continued to include 
the year 1910, as is likewise a compa.rative table that had appeared in 
his Index Numbers of Moral Phenomena. This comparative table is 
used by Prof. Denis to test his own general index for the 28 a.rticles of 
export of Belgium. He reduced the general index numbers of France 
(Palgrave), Germany (Soetbeer), England (Salierbeck), and the 
United States (Falkner-Hardy) to the common base 1867-1877, and 
presented them in pa.rallel columns with his own for each year and for 
five-yea.r periods from 1860 to 1893.' In the same pUblication the 
table appears a second time, but with data for each year from 1850 to 
1910,' and without the reduction of the indexes to a common base. A 
second table of index numbers of exports, similar to but not identical 
with the one published in 1895 on the base period 1865, also appears 
in the bulletin. Sepa.rate tables of index numbers a.re also given for 
vegetable products, meats and butter, cereals, and other groups of 
articles. 

SOURCE OF QUOTATIONS. 

Prof. Denis bases his computatioris for the "index numbers appe8.l"
ing in his study of the economic and social depression on the quota... 
tions given in the tables of foreign commerce of Belgium (IlibZea'UZ du 
tmn'lMf'C8 exterieur de Za Belgique), i. e., on the prices used for fixing 

1 In tlrls appear tour tabl. otfndens. Thefirat is an indo: for 2Sexpor18 yearly trom.lS50 to 1890. com .. 
puted on the base period 1867-1877. The second indu coven the same partod or years and almost the same 
art.Iclas,exoept that IIOm8are grouped and one or twoare added, the base period being the 8~16 year 1886. 
The third index Ie simllar to the firat, but is based on 221mporta. The fourth table 'resents the gentnJ, 
index numbat' tar tmporta and also lor exportB far awry year hom. 1866 to 1800, the period 1867-1877 agafD 
being used as the base. 

I Published by the Royal Academy or BelgIum fD ita M:~oIrea, seoond sarlos, 4, Brussels, 19Q8..1911. 
Separate tables ofprb index numbers are given for eweaIs. beef. wbeat. coal, and metals, all compul.ed au 
the bese pariod 1867-1877. A comparative table mows index numbers for the United States. Belgium, 
Oermau:y, and England . 

• This table is givenonp.176 ofthb bulletin. 
t Tbegenerallndexoomputed forBelglum by Prof. Dcmb. wb1cb appearslnthis table. Is prlntedon p.l76 

of this bulletin Jar the yean 18M-191Oo 
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the customs values. Of these Mr. Armand Julin 1 remarks that he 
finds that the averages adopted by the commission for the official 
values correspond but remotely with the real fluctuations in prices. 
Therefore the accuracy of Prof. Denis's index numbers may appear 
rather doubtful. However, this criticism can apply only to the single 
original table of 28 exports that is continued to include 1910, since 
in the additional tabl!lS published in the bulletin of the International 
Institute of Statistics referred to above he states in a footnote that 
prices up to 1852 were taken from the secular almanac of the observa
tory (l'Almanach stcuUtire de l'Observatoire) and those for later years 
from the statistical yearbooks (Annuaires stati8tiques). 

BASE PERIOD 

For the base period Prof. Denis selected the years 1867-1877, as 
did Sauerbeck for England. His reason for such a choice appears to be 
the fact that during those years there were periods of both rise and 
depression in prices, while a later period would not include the eco
nomic depression that followed 1873 and an earlier one would cover a 
time of rising prices only. -

DESCRIPTION 01' COMMODITIES 

The articles for which index numbers have been computed are not 
described specifically in the publications mentioned above, but it is 
stated in the one dealing with the economic and social depression 
that the 28 exports (whose indexes are continued to 1910) and the 
22 imports (not computed after 1890) were selected with a view to 
including those most prominent, and that the total of 50 articles so 
selected comprises two-thirds of the total exports and imports of 
Belgium. 

WEIGHTING. 

The indexes are not weighted, and in his Economic and Social De
pression and the History of Prices Prof. Denis justifies himself by 
stating that in spite of the use of weighted averages the variation in the 
curve of prices as shown in the diagrams accompanying that publica
tion remain essentially the same and that therefore he has not 
abandoned the simpler method, but presents his indexes with _ the 
caution that the results are to be taken only as an approximation of 
the truth. 

TABLES OP RESULTS. 

Below follows the comparative table of general index numbers for 
several countries as it appelml in his treatise on the Index Numbers 
of Moral Phenomena mentioned above: 

1'1 The eoonomJo progreqol Belgium from 188010 llilO8,"1D Ole Journal of the RoyalStatbUcel SoeIet,. 
1911,p.268. 
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CO){PARISON OF GENERAL INDEX NUMBERS Fon-FRANCE (PALGRAVE), GERMANY 
(SOETBEEB), ENGLAND (SAtlEkBECK), UNl1'ED STATES (FALKNER.HARDY), AND 
BELGIUll (DENIS), REDUCED TO A COMllON BASE. 

(Base period. 18S7-1877-1oo.) 

France GermanV' England 
( .......... ). (800'_). (""""beck). 

1860................... ................ 94.S 
1861. •••••••••• f....... ................ 92 
1862................... ................ 98.3 
1863................................... 97.8 
1864....... ••••..•..••. •.•..•.•..••••.. 100.8 
1~ ~3 

~E~~~~~~~~~~~~~~~~~~~ .... ·~]I··~··· { ~:s DB. 7 { 
1869................... 97.6 116.3 
1870................... 94.6 96.3 
1871.... ••• ..••••••.••. 101.51 100 
1872........ ...•.....•. 108.3 106.4 
1873................... 107.3 1m 107.9 IIM.6 
1874................... 98.5 106.4 
1875................... 99.5 101.7 
1876................... 97.6} 100.1 um................... 99.5 100.1 
ISiS................... 86.8 go. 7 94.6 VB.3 
1m................... 83.9 91.5 
1880..... .............. 85.8 95 ti 
l!\81................... 9f' 6} 
18S2..... ... ..••• ...... 82.9} 95 , 
If1S3................... ~.9 '19.7 95",5 !m.1 
1884 ................... 74.1 

lin;(::nn::[:· E[~~[HE §:!I ~ .• { 
1S91. ................................................. . 
1892 .................................................. . 
IS'113 ................................................. . 

.. .. 
101 

'''' 105 

!m01 .... .. "". 100 
109 
111 103.6 
102 

"" 95 .. 
87 stu 
83 .. 
~}~ .. 
II ro.' { 
72 .. .. 

United 
States 

(Falkner
H"",,). 

72 
72 .. 

108.8 
137 

it! 1117.8 
110 

'H:1 "".7 { 
95.6 
91.8 .. 
~.7 
72.8 76.7 
69.' 
76.9 

S'2} 72.7 71.5 

i~il66'. { 67.7 
66.4 
66.3 

Belgium 
(D .... ). 

103.6 .. .. .... 
104.2 
116.6 

l:l:::;} 93.1 
95.8 'os.8 
91.6 
1/1.8 .... 

109 
108.6107.6 
108.3 
113.4 
108.3 
103 
98.4 101.1 
95.S 

1~:~} 
~.7 86.1 "' .. 
lUI 76.' 
'15.6 n.2 
71.' 
70 .... 66.' .... 

A continuation of the general index numbers for Belgium as com
puted by Prof. Denis in the above table appears on page 158 of volume 
19, Part III, of the Bulletin of the International Institute of Statis
tics, as follows: 

Ind", 
YClil'. Dwnbers. 
1894 •.•.•••• 59.0 
1895 ..••••.. 6L6 
1896 •.••.••• 61.0 
1897 •••••••• 56.0 
1898 •••••••• 58.6 
1899 •••••••• 6L 8 
1900 .•.••••• 63.4 
1901.. •••••• 63.1 
1902 •••••••• 64.0 

Ind", 
Year. Dwnbers. 
1903 •...••.• 60.6 
1904 •....••• 6L8 
1905 ...••.•• 60.9 
1906 ...••..• 64. 8 
1907 .••••.•. 69:2 
1906 ........ 67.7 
1909 ••••.••• 65.9 
1910 •••••••• 64. 7 
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CANADA. 

INDEX NUMBERS OF THE DEPARTMENT OF LABOR. 

PUBLICATION. 

This compilation of wholesale prices for the Dominion of Canada is 
published yearly by the Department of Labor of Canada at Ottawa, 
Index numbers for each group of commodities and for ite main sub
divisions are also published mon tbly in the Labor Gazette, the official 
organ of the department of labor. ' 

HISTORY. 

The first report on wholesale prices made by the Canadian Depart
ment of Labor was published in 1910 and covered the years 1890 to 
1909, inclusive. The object in undertaking this work was to deter
mine as accurately as possible the nature and extent of the general 
rise in wholesale prices which had occurred in Canada during recent 
years. Prior to the beginning of this work the Labor Gazette, the 
official organ of the department, had for some tinle 'published each 
month certain data regarding prices in connection with ite review of 
industrial and labor conditions. The importance of the subject and 
the unsatisfactoriness of general statemente in a matter of this kind 
led the department in 1910 to adopt a more comprehensive and sys
tematic method of treating the subject of prices in the monthly sum
mary and also to extend the inquiry into the wholesale prices of a 
selected list of representative staple commodities back over the pre
ceding 20 years.' In subsequent annual and monthly reporte the 
price data have been brought down to the present time. 

SOURCE OP QUOTATIONS. 

. It is stated that the practice followed throughout the investigation 
was "to collect and collate the best available published information 
and to submit the result for verification to long-established firms at 
the wholesale center in question." The daily press and weekly trade 
journals of Canada and the printed reporte of exchanges, boards of 
trade,-etc., are mentioned as the principal sources of data. When 
reliable printed matter failed, information was obtained from books 
of manufo.cturers and wholesalers. 

A source used for verification purposes in the case of a few inlpor
tant raw materials inlported by manufacturers direct from the primary 
markete of the world, and in which there is no wholesale trade in 
Canada, was the declared inlport values, which were divided by total 
quantities to show the average prices. Toronto and Montreal markete 
furnrsh the great mass of the quotations published in the reporte.' 

1 WbolesnJe prices m Canada, 1890-1909. p. 3. IIdam,p.8. 



INDEX NUMBEBS--CANADA. 177 
BASE PERIOD. 

The base period selected for the computation of index numbers for 
practically a.ll commodities is the decade 1890-1899. Two reasons 
are given for this selection: (1) The period was considered as repre
seutative of normal conditions as any ava.ilable, containing a time of 
falling and a time of rising prices, and (2) direct comparison with the 
similar study of the United States Department of Labor- was con
sidered very desirable, and this was made possible by choosing the 
same base period.' In a few instances, owing to special reasons, a 
period other than the decade 1890-1899 has been chosen 88 the base. 

PRICES: HOW COMPUTED AND SHOWN. 

In the first report the prices quoted are stated to be "for the most 
part those prevailing on the opening day of each month, though if, 
in particular cases, these were found to be abnormal, an average of 
the week was taken.'" In the report for 1912 it is stated that the 
manner of quoting prices is the same as in the earlier reports except 
that for certain articles subject to rapid fluctuations (grains, live 
animals, certain meats, butter, eggs, potatoes, and fresh fruits-40 
in all) weekly instead of monthly quotations were obtained.' This 
plan was continued in the preparation of the wholesale-price data for 
1913. 

DiHicultym.s encountered in obtaining quotations of a uniform qual
ityof certain''8l"ticles, particularly of manufactured articles, through a 
series of years. It is stated in the reports that wherever such articles 
are quoted, care has been taken to see that changes in quality are 
accounted for in the prices given.' In a few cases-as, for example, in 
the ca.se of cotton goods-the prices published are not simple quota
tions on a single variety, but averages of a large number of varieties .• 

In the annual reports the actual prices are published for each com
modity by months, or, in some cases, by weeks, and the average of 
these quotations is given as the price for the year. Index numbers 
are published in the annual reports for each commodity by years and 
in the :r;,abor Gazette for each group and subgroup (56 items in all) 
by months currently. Index numbers do not seem to ~ published 
for single commodities by months. Many of the actual prices are 
stated in the form of a range of price, and apparently the mean is 
used for computations based on these figures. 

Some commodities whose price is largely governed by seasonal 
conditions are quoted for only those months of the year 'when they are 
in season-as, for example, blue grapes, for which quotations are given 
only for September and October. 

1 Wholesale prloas 10 Canada, 1890-1000, p . .f4O. 
t Idem, p. gg. 

94261°-Bull.li3--15-12 

• Idem, 1912, p.2. 
4 Idem, 1890-1909. p. 439. 
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NUMBER AND CLASS OF COMMODITIES. 

The index number for the 20-year period 1890-1909 is based on 230 
commodities so-called, some of these quotations being, however, as in 
the case of cotton fabrics, the average of a large number of varieties 
of the articles. In the first annual report (covering the year 1910) 
one quotation was dropped and six new quotations were added, thus 
making the number of commodities 235. In the second annual report 
(covering the year 1911) one quotation was dropped, but the entire 
number covered by the inde~ was increased to 261. In the latter 
report the statement is made that it is hoped ultimately to include 
about 280 commodities. The total was increased to 272 in 1912 by 
the addition of nine new articles and additional series of quotations 
in the case of two articles previously included. No change in the list 
was made in 1913. The new articles have been included in the inde~ 
numbers since 19lO, so as to assist immediate comparisons, but no 
reca.lcule.tion of the entire series of inde~ numbers back to 1890 is to 
be made on the enlarged basis until the number of commodities is 
completed.' 

In recent reports, prices for a number of articles which it is hoped 
ultimately to include in the inde~ number are published in connec
tion with prices for the 272 commodities included at present. Both 
raw materials and manufactured articles are includ~d in' the com
modities used in computing the inde~ number. Diffic'!lties attend
ing the employment of manufactured articles were recognized, but 
their inclusion on a conservative basis seemed imperbtive in selecting 
a sufficiently large number of representative commodities. With 
respect to the original number, 230, it was said that" the effect of 
tendencies incidental to the manufacturing process are present in 
about 40 per cent of the quotations." 3 

DESCRIPI'ION AND GROUPING OF COMMODITIES. 

The commodities for which index numbers have been computed 
are shown in the following list, which is taken from the report for 1913 
(pp. 218-240). 

I. GraIn. and todd •. 

Barley, Westem. 
Barley, No.2, Ontario. 
Bran. 
Corn, No.3, yellow. 
Flaxseed. No.1. Northweotern. 
Hay, Montreal. 
Hay, Toronto. 
Oats, No.2, white, Western. 

l Wholesale PrlcelJ in Canada, 1912, p. 2. 

Oats, No.2, white, Ontario. 
P_ No.2, Ontario. 
Rye, No.2, Ontario. 
Shorts. 
Straw. 
Wheat, No.1, Northern. 
Wheat, No.2, white, Ontario. 

1 Idem, 1~1900, p. 438. 
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Bomb, EDgIioh bcmeIaBinakDot. 
Beef, piatIO. 
BeeI, <iIIaooooi, iUDd quaRen. 
Beef,-,~ 
Or.tde, Weatem prime. 
IlBttIe,dloiee-. Toronto. 
Fowho. 
H ...... city cured, medium. 
Hoga, IIOlec:lB. 

Hoga,~. 

J.rd,pwe. Jl_,_. 
I.mh. 
_, Oaaada, Jooo.vy short-cut m .... 

Sheep, eqoutt-
'I'udreya. 
V..I,_. 

01. __ 

Butter, cnsamery, Montreal. 
Butter, ....... ery aolids, _to. 
Bntter, dairy, pDn1B, Toronto. 
Ch ..... weo\ern co1cmd. 
Egga, freab, Montreol. I 

Eggs, 4IIooage, Toronto. 
lIilk,at~. 

lIilk,at~. 
Milk, at Victoria, B. C. 

v._ 
Oodfiab, dry. f.o. b. 
Baddock,my, 1.0. b. 
Halibut. 
RmriDg. -...ci. 
Lo_,fmah. 

Lobster, GIIIJHIIi. 
JlacIoerel, ealted. 
tioImon, B. C., ....med. 
Salmon tNut, &eab.. 
Whitefiah, fresh . 

.., ~GRtlwgelGblu. 

1. FNsh fnWa. 
NaIi_ 

Apploo, pd-'>le. 
Cheniso. 
Gmpeo,_. 
Peaches, Len. -. 110. 1 

fruit. 
p...... elldy, BartI_ awl 

..mt.er. 
l'lumo,..-Iy, Lombarda,gnoeu.--. Rupbmria!, I'ed. 
8trawberri ... 

Foreip-
BaD&DaII, yellow. 
LemonI, Meooiuuawl VedeI· 

tiL 
Oraoga!, nawls awl Valouciu. 

1. B......!sbJth. 
Flour, atraight roUen. 
Flour, IWag bakel'lL 
Flour, winter wheat patent'll. 
Flour, Manitoba 18tpatAmm. 
Bresd, Toronto. 

Z. Dliedfruim. 
Apploo, ewporat.ed. 
CummIs,PaIDI. 
Pnm.., Baonia. 
RaiBina, SulIBnao. 

S. FNsh vegelabl ... 
B_, hand-picked. 
Onions, CID8diaa Bed . 
Potatoeo, Montzeal. 
Potato.., Toronto. 
Turnips. 
To_to... 

4. Canned v"ll"tableo. 
Com, atandard., 2' •. 
p .... atandardo, 2', 
Tomatoes, S' •. 

1. Brsdstulf&.....Cncludecl. 
Bread, Victoria, B. C. 
Biocuils, IIOda. 
Oatmeal, standard. 
Rice, Patna. 
Tapioca, medium peod. 
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V. Otbel' looda-ConcJ.uded. 

(b) Misc<lla"""" grocerie8 and provisiono-Concluded. 

2. Tea, coffee, and chocolate. 
Chocolate. Diamond. 
Coffee, Rio, No.7. 
Coffee. Santos. 
Tea, good common Japan.. 

3. Sugar. etc. 
Glu"""e. 
Honey, strained. 
Maple sugar. 
Molasses, New Orl.eans. 

(a) Woolens: 
Wool (Ontario). washed. 
Wool (Ontario). unwashed. 
Yarn. 
Woolen underwear. 
Beaver cloth. 

(b) Cotton: 
Cotton. upland middling. 
Gray cottons. 
Woven colored fabrics. 
Prints. 

(0) Silk: 
Silk. raw. Italian. c1asoical. 
Belding' •• 50 yard. spool Bilk (A). 
Belding'. prize medal (l6-0unce. 

machine). 

3. Sugar. etc.-COncluded. 
Sugar. Montreal granulated. 
Sugar, Montrea.J. yellow. 

4. Condiments, etc. 
Pepper. black. pure. 
Cream of tartar. 
Salt, fine, dairy, cheese, and table. 
Sod.., bicarbonate of. 
Vinegar. white wine. proof .trength. 

(d) Flax products: 
F1a.x sewing twine. 
Linen rope, white. 
Flax fiber. 
Tow, fine. 

(e) Jute: 
Jute. first marks. 
Heesian, 10l-0unCG, 4O-inch. 

(f) Oilclotbe: 
Floor nil cloth. No.3 quality. 
Table oil cloth. II8IJOrted patterns 

(Hwide). 

VD. H1de8 IUId tallow. 1_ther8. IIDd boot8 ad ahoe. 

Hid .. and tallow: 
No.1 inspected III..,.. and cowa. 
No.1 green calfakina. 
Horsehides. 
Tallow rendered. No. 1 stock. in 

barrel. 
Leather: 

. No. I'Spanish 8Ole. for jobbing. 
No.1 slaughter BOle. heavy • . 

Leather-Concluded. 
Ham ..... No.1. U. O. 
Heavy upper. 

Boots and shoes: 
Men'. split blucher bal .• pegged. 
Men'. box calf blucher bal .• G. W. 
Women'. Dongola blucher bal .• 

F.S . 

vm. Meca18 and Implements. 

(a) Meta1o: 
Antimony. 
B ..... 
Copper. 
Iron, pig, Summerlee. 
Iron. pig. No.1 foundry. N: S. _ 
Iron, common bar. 
Iron, black sheets. 
Iron. galvanized sheets. 

(0) Meta1s-Continued. 
Iron. tin-plate. charcoal. 
Iron. tin-plate. Beesemer. 
Iron. boiler-plate. 
Wrought iron, No.1. 
Lead. imported. 
Lead, domestic, Trail. 
Nickel. 
Quicksilver. 
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VID. Meta18 and Impiemeata--ConcJ.uded. 

(a) Metals-Conc1uded. 
Silver. 
Solder. 
Spelter. 
Steel billeIB. 
Steel, cast. 
Tin, ingoIB. 
Zinc, sheets. 

(b) ImplemenIB: 

(b) Implement&-Conc1uded. 
Ax .. , standatd. 
Chaino, coil. 
Crowbars. 
Grindstones, 40-200 pound •. 
Horeeohoeo. 
Mallets, carpenters' hickory. 
Screws, bench wood. 
Soldering irons. 

Anvils, WrighIB', 80 paund. and ViBeo, WrighIB'. 
over. 

Cool, N. S., run 01 min ... 
CosJ, Crow's Nest Pass. 
Coal, Pennsylvania anthracite. 
Cok., Connelloville furnace. 
Coke, Crow's Nest P8BI!I. 

Pine, all grad .. , Ottawa. 
Pine, good sid.ingo, Ottawa. 
Pine, No.1 cuts, Toronto. 
Laths, pine, Ottawa. 
Pine, &hipping, culls, Ottawa. 
Pine, box boards, Ottawa. 
Hemlock, Ottawa. 

IX. Fuel ad UPtlng. 

Gasoline. 
Coal oil, Canadian otandan!. 
Cool oil, United States otandan!. 
Calcium carbide. 
Matches. 

(a) Lu.mber. 

Spruce, Now Brunowick. 
Shingl .. , New Brunowick. 
Birch, Toronto. 
Maple, Toronto,' 
Oak, Toronto. 
British Columbia fir. 
British Coluinbia shingles. 

(b) Milcellamoul building matm"alr. 

Brick, fire. 
Brick, common building. 
Cement, Canadian Portland. 
Hinges. 
Iron pipe. 
Lead pipe. 
Lime. 
Nails, cut. 
Nails, wire. 
Pitch. 

Benzine. 
Glue. 
Linseed oil (raw). 
Linseed oil (boiled). 
Paria green. 
Prepared painIB. 
Putty. 

Plaster of Paris. 
Red lead, dry. 
Saohcord. 
Sash weighIB. 
Soil pipe, medium. 
Tar. 
Wire, copper. 
Wire, iron. 
Wire cloth. 
Wire fencing. 

(e) Painta, oil, and g/Qa. 

Rosin, white. 
Shellac. 
Turpentine. 
Varnish. 
Venetian red (dry color). 
White lead. 
Window gJaoo. 

181 
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(a)Fumitunr. 
Kitcheu ehaiza (commOll spindle). 
KitcJum tabl... C..",.., wnh 

drawer). 
Dining tabl ... (hazdwood, _ 

sian. 8-Ioot). 
Sid.boarda (bsrdwood, wi1h mimIr 

16 by 2&). 
Bedroom sets (chesser 8Dd stand. 

hardwood). 
Iron hed •• continuouspillalB, 4-IGoL 

(b> CnJekery and gl_.: 
Tumbl .... tank g1aeo, l-piDt. 
Earthenware: While CDJIIO and 

"""""'"' 

(1)) Crockery and glBaswar&--Coaeed. 
_ 1o-piec. printed toi
Ift_ 
~~printed din---(e) Tablecut1ery: 
Xnivee, celluloid b8DdI., medium 

eize. 
~ Imivee and bile, 8 
... _ ...... IiI· !l*.1IIOdium. 

(d)~.:...-.. 
PaiIa 
Tuba 
Broome. 
s.m...o...lInI.P_ 

Alcohol. 66 O. P. 
Alcohol, wood: 

----Copperaa. 

Alum. 
BIeoebing powder. 
Bonm.. 
Bn....-. 
Carbolie acid. 
Caustic eode. 

Mink, cla<k. 
Muskrat, beot falll\lld wintD. 

BOJIIL 
MalL 
Whioky (c-. Club _ up~ 

Binder twin&. 
Gunpowder. 
Paper, news p .. int:. 
Rope. 

Glycerin •• 
Muriatic acid. 
Opa-. 
Qaiaiua. 
Soda_ 
Sulphurie acid. --(a> .li't#& 

I :::--black CaDadiaD. 

(b} LiguonI tmd to"""'. 

I
A1eand"'-~ To-..-.. 
T,-,,_Ieai. 

(e) BvrwlrW. 

I =er. Para IaIaH. 

fS--
StJ&fiilV1iONB AJO) AI1ItIJ'IOlIta. 

In cases where new articl .. h&ve been included in the ind8lE number 
an effort was made to _.seri_ol quotations ba£k to 18!lO_ In 
some cases .this was not; found poesible, owing to "poverty of reeurds, 
changes in industrial methotla or e&II8UDlption standards, &te." n .. 
stated that·no satisfactory solutHm of this problem baa ~ f-t, 
but that" the method followed _ to asaign to the new ClOIIIDUIdity 
the index number of the 1lOmIIlodity displaced or m .... neady npr&
sented in the year in quootion. Thus the index number-of the lowest 
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grade of pine lumber was assigned to hemlock in the year in which 
that article first makes its appearance in the quotations. In this way 
the new commodity creates a minimum of disturbance in the index 
number of the year in which it first occurs, whilst subsequent varia
tions make themselves duly felt." 1 In the case of calcium carbide, an 
entirely new commodity introduced into the index in 1894, and the 
case of Crow's Nest Pass coal and Crow's Nest Pass coke, both intro
duced in 1899, the price first quoted was taken as 100, or the base, 
while in the case of cotton prints, introduced in 1893, the average 
price for the years 1893-1899 was taken as the base. 

INTERPOLATION. 

So far as can be determined, no price quotations have been inter
polated. In the case of a few commodities, however, the statement 
is made that, owing to incomplete records, associated data have been 
drawil upon in calculating the base prices. Thus the price of fiax
seed for the base period 1890--1899 was estimated from the price at 
Chicago from 1890--1910, as published in the reports of the United 
States Bureau of Labor Statistics, and the price at Winnipeg from 
1906-1910. The base prioe of plate beef was in like manner "cal
culated from the percentages of cattle and beef prices from 1906 to 
1911," while the base price of dressed veal is "based on the average 
prices of other meat products, 1890-1899.'" 

WEIGHTING. 

The general index number is the simple average or arithmetio 
mean of the index numbers of the several commodities; i. e., the sum 
of the relative prices of the different commodities, divided by the 
number of oommodities. Certain commodities are represented by 
more than one quotation and, as would happen in any extensive 
list including both raw materials and manufactured products, some 
commodities are represented indirectly more than once, as, for exam.
ple, lumber, which is aleo represented by furniture. In the opinion 
of the compiler" an extended list of articles tends to weight itself." 

TB8TINQ. 

With the object of testing the results obtained by the uee of the 
simple arithmetical average of the index numbers representing the 
several commodities, a weighted index has been computed. . This is 
based on the table prepared by the British Association for the 
Advancement of Science, a committee of which dealt exhauetively 
with the whole subject of index numbers in 1887-1890. The table 
follows. • 

1 WhoJesle Prlces in Canada, 1S90-1909. p. 4f7. 
'Idem ,1913, pp. I., 130. 

• Idem, 1890-1909. p. 4tJ. 
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BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE TABLE OF WEIGHTS 
FOR THE CONSTRUCTION OF AN INDEX NUIIBER. 

[The following uplanation of the table Is given in the Canadian report: 
The aeoond column gives in round numbers (000,(100'8 being omJtted) the average national expandIture 

(In pounds) on each class of nrtJele at pnsent and ror the last few years, and pn!SUID&blyabo tor the.lmme
dlatetutnre the proporUon at least, Ifnot the absolute amounts, of upendJture. In the enimated amount 
01 COllJUDlPtion allowancela made for the addition to the value made before the artJcIlII ore In the form In 
whJcb they are finally consumed. 

In the third column these amounts (or propart1oDs) are reduced to percen~ (of the total amount 
apended on such articles). 

In the last column the relative importance propc:aed to be assigned to each artfcle In the index number 
Is stated, mainly on the basis of the petOBlltages in the third column, but with mocHflcations 80 DI to substJ.. 
tote even figures for the ODDven1enoe of handling.) 

Articles CODSUDI.ed or used up. 

Breadstuffs: 
Wheat .••••.•••..•.••••••.....•.••.••••..•.•••.•••••.••.•.••.••• 

8aag~=::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Potatoa!l. rice, eto ••••••••••••••••••••••••••••••••••••.•••••••••• 

""tfmated 
expend!
tnreper 

annum on 
ooch 

art ..... 

60 
SO 
60 
60 

Relative 
importance 

P~tage P,~~ 
amount to ~~!: in 

total. numbal' 

6.S . ... ... 
M 

reduced to _ ..... 

'" Heat and dairy food: 
Mea.t ••••••••••••••..•.......•..•.••....•...........••..... :..... 100 110.9 10 
Fish............................................................ m 2.2 21 

.Cheese .....................................•....... · ..........••.•.•..••••.•••••••••••••.••••••••••• 
Butter .•.•......•..•....•....•........•..•.•.•.... • •••.•.•..•••••••••••••••••••••••••••••••••••••••• 
HIlk.. •• • • • • . . . . . • . . . . . . . . . • . . • . • • • • . . • • • . • •• . • . • •• . • • . . . . . . • • •• GO 6. 6 7j 

Ilaaltl%Ul'les: 

~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Beer ...••.•...•.....•....•.......•...........•..•..•..........•. 

'/Q~~~:::::::::::::::::::::::::::::::::::::::::::::::::: :::::::: 
Tobacco ••......•........•.....•.....•...••..••.•.......•..••••• 

cw'll~f.i. ......................................................... . 
fnw.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :: 
Leather ........................................................ . 

1I.1aIa II!ld mlnomlo: 
Cool ••••••••••.•..•....•..•.•..•.......••.••••.••.••.•••..•.•••. 
Iron •••••••••••••.•.••....•..•...........••••••••.•••••.......•• 

~Uii;ihiifjeto:::::::::::::::::::::::::::::::::::::::::::::: 

)I"","""""" 
Timber ........................................................ . 
Petroleum .................................................... .. 

~~.niiii.;;e;d:::::::::::::::::::::::::::::::::::::::::::::::: 
Palm on ....................................................... . 
Caoutchouc ••• : ................................................ . 

Total •••••• : ••••••••••••••••••••• u ........................ . 

SO 

'" 100 
to 
10 
10 

'" 3D 

'" ID 

100 
-60 .. .. 
3D 
5 
5 

10 
5 
6 

... 

.. a ... 
lJO.9 

'.3 11.1 
11.1 

2.2 8.a ... 
1.1 

110.9 
5.' .., 
2.' 

.. 8 ·.S 
'.5 
1.1 ·.S 
'.6 

100.0 

'" 

10 

10 
5 

11 
'" 

10 

100 

1 This percentage dom not agree with that found In the CandJaD report, but fa oorreu& acoordfng &10 the 
upendJture given in the preceding column. 



INDEX NUMBERS--CANADA. 185 

Slight modifications were made in the above table to meet the 
groupings adopted in the Canadian investigation and the different 
standards of consumption in that country. In the absence of statistics 
directly bearing on consumption standards in Canada, apart from 
3tatistics of import and export trade and of production, use was 
made of the special studies of fa.mily expenditures of the British, 
United States, and Massachusetts labor departments. 

The following figures show the weighting used in the Canadian 
study:' 

Group. 

Grains and fodder •••..... ~ .•.•...•..... __ 
Animals and meo.ts •... _ .. _ .•..•.......... 
Fish ••••.••.••••..•.•.•..........••......• 

8=r;:.~~:::::::::::::::::::::::::::: 
TextDEB ••••••••••••••••••••• __ ••••.•••••• 
Hides, leather, boots and shoes •. "'_' _0' 

lletals and imPlements: 

d~~f·:::::::::::::::::::::: ~b; :Miscellaneous building materials •• 

H=~~~.:::::::::::~::::::::: 
H.lscellaneous: 

Welgh~ 

18 
10 

~I ,. 
• • 
• 1 

10 

• 2 
1 • .. 

!:~~~~:~~~~::::::::::::::~ 
The results of the testing may be seen in the following table, which 

gives both the weighted and lmweighted index numbers for each year 
from 1890 to 1913, inclusive.' 

Year. 

lImO .•••••••.••••••••••••• 
1891 .••••••••••••••••••••• 
1892 .••••.•••••.•••••••••• 
1893 •.•••••••.••.••••••••• 
189-1 ....................... . 
1890 .••••••••••••••••.•••• 
1896 ..••••.••.•••••••••••• 
1897 •.••••..•.••••..•.•••• 
1898 .••.••••••••••.••••••• 
1890 .................... .. 
1900 ..................... . 
1901. ................... .. 
1902 ••••••••••..•••••••••• 
UI03 .................... .. 
1904 ..................... . 
1905 ..................... . 
1906 ..................... . 
1907 ••.••.•••••••••••••••• 
1908 ..................... . 
11109 ..................... . 
1910 .................... .. 
1911. .................... . 
1912 •••••••••••••••••••••• 
lIU3 .................... .. 

Weighted 
numba'. 

112.0 
111.3 
1(M.9 
100.9 
97.' .... 
00.' .... .... 
99.0 

105.8 
100.0 
109.6 
109.7 
110.8 
113.8 
120.1 
129.' 
.... 1 
126.' 
128.0 
131.1 
143.9 
139.6 

110.3 
108.5 
102.8 
102.6 
97.' 
".0 
92.5 .. .. 
".1 

100.1 
108.2 
107.0 
109.0 
110.5 
111." 
113.8 
120.0 , .... 
120 •• 
121.2 
124.2 
127.' 
134." 
135.5 

I Wholesnle Prices In Canada, 1800-1009, p. 12. 
'Idem. UH3, p. 11. 
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TABLE or RESULTS. 

The following table, reproduced from the 1913 report (p. 3), shows 
by groups of commodities the index numbers for the 24 years 1890-
1913, inclusive: 

INDEX NUMBERS OF COMllODITIES, BY GROUPS, 1890-1913-

(Baaeperiod.189O-1199_100.o.) 

Group. 1800 1891 1892 1883 18114 1896 1896 1897 18118 18119 1000 1001 

------1--1-1--1-1----1--
I. Omlns ond fodder...... 116.7 123. 9 106.1 00. I 94. 98. Il6. 2 BO. 98. 00. 00.9 107.8. 

:: Animab~:C~~::::: ~M:2 ~=:~ I:' l:~: ~E ::2 ::1 :U ::9 1:'1 u::~ IM:1 
4. • ••.•••••••••••.. 100.3 97.3 90. 99. 96. 101.4 102. 98. 99. 110. 106.4 113.2 
6. Oods ••••••••••••• 120.3121.3104.7 102.1 90. 90.2 87.1 86.0 94.3 93. 96.4 98.6 
6. • ••.• 111.4 104.2 102. 101.2 97. tIS. 96. 98. 96.2 99. 100. 1(8.6 
7. • .•. 100.6 102.6 99. 101. 88. 98. 9'J. 101).1 106. lO!J.4 113. 112.8 
8. Mcta1sandimplemenw: 

t::~menti:::::::::: t:.4 IM:~ 1::: 1::1 ~1 19r: : :.tl ~:~ 1~9 ~:l l~:~ 
IX: ~~~~~;"'" 107.4 106.7 106. 102.9 rn. 97. 9&9 96. 93.5 00.9 100. 118.1 

Lum6er .•.•.••.•••••• 108. 102.7104. 108. 104. 102. 97.1 93. ~! 96. II •. 11'.6 

~a.u:ioii::::: IM:6 1:::: 1: l~~ :. :'1 ::9 ~:& l~:r 1~:2 ill: t~:g 
g: ~=b~f .. ii=:: t:'2 f~J 1:::9 19t1 ~j ~J:: :: :~ 1::~ ~A~: 1::: 
13. :u.r~: .......... 86.5 99.7 1m. ~.( 113. SO. BO.7 88. 111.1 Ill. 147.3 140.9 

Uquors and tobaooo • 9!.? 99.0 W. 99. .. gs, 99. WI. 1m 1m 9 102. 3 103 3 103 3 
Bundrlea ............. ~ 106.7~ l00 • .a~i~ 92. 91: 103:3109. 113:( 110:9 

Total ............... 1100a los. 102. 102. 97. V&. 112. 9'l. 96.1 100.1 1(l8.2 107.0 

Group. I9O'J 1903 1906 lWli 1906 1907 1908 1909 1910 lUll 1912 1913 

-----~-I--I---I- --1-1---1--

t ~.!~~ti.::::: utI l~ nt.~ ~:~ 1:'1 I:: ~ ~: 1::7~:' 1~:3 I::: 
8. ~prodWlts ••••••••• 106.9108.9 107.2 116.1 120. 131. 136.3 133. 13.5. 136. 169. 1M. 7 

t. r;~t;;;00Cb::::::::::::: 1'~:1 1:~ l~r:t ~~:7 fJ:. I~: U8:3 ~1:0 ~tf:l Itt l~: ~~:~ 
6. TextJles ................ 101. 105.9 110.4 114. 123. 126.1 111. 108.8 114. 119. 120. 130.8 
7. Hklelll, leather. boots •••• 11&:1 1l6.7 113. 119. lJ8,11Z. 00. 136 .• 136. 139. l62. 163.9 

S. ~~~~~~~. 102. 100. 99. 108. l28. 1~.~ 106. 101.' 97. 108.3 117. 
Implements .......... lot. Ifl!i.; 106. 106.1 106. 107.1 11M. 1~~ 104. 104. 104. : tuTf~:::.'::~.: ..... 11K. 111.1 lW. 104.1 106.. 108. 102. lW.. 100. 100. 113. 

UU.l 
106.6 
118.:1 

Lum6er .............. 122. 128.1 181. 134.1 152. 1M. 162. 1M. 158. 165. 166. 181.3 
MIsoel1aooous ........ 11M. 107.7 107. 106. 104. 108. 107. 106.7 lOY. 102. 10&. 112.7 
Po.tnts, oils. glass..... 128.1 l26. li2. -I 125. 13&. 1*1. 136. l35.2 14&. 1M. 148. 1".8 

H: g==~::: ~ t: I::' I: It:: fti 1M: U: f~: f~1 n~ t::: 
18. ~~: .•.•..••.• 146. IIl8.I 171.3 317 .• 239. 239. :d~, 227. 234. 252. 297. 307.9 

~.=r.~.~~:: t~7 l~ 1~:1 t:.l ::'1 g[ nf.: gt fti ~: ~ Itt! 
ToaL .... " ........ 109. 110. 111. 113. 00 lJ6. :uo. 12l. 12t. 1:17. 134. J.36,.1 

DENMARK. 

INDEX NUMBERS OP THE STATE STATISTICAL BUBEAU. 

IIUtTOBY AND PUBLICATION. 

This series of index numbers is based on the values of Danish 
imports and exports. It was first compiled in 1907 by Michael 
Koefoed, chief statistician of the State Statistical Bureau of Denmark, 
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IIJld since then has been published annually in the trade statistics 
of that country,' with a brief advance statement of it appearing in 
the journal of the statistical office.' It covers a period extending 
from 1876 down to the present time. 

90lJIlCB 01' QUOTATIONS.. 

The index numbers are computed from average annual prices 
reported by various corporations, public authorities, and a consid
erable number "of private business houses, upon the basis of which 
the customs officials determine the value of imported and exported 
commodities. For the four varieties of grains included in the index, 
the figures to.ken are the official Government prices. 

BA8B PERIOD 

The decade 1891-1900 constitutes the base period used in the com
putation of the annual index numbers. 

NUMBER AND GROUPING 01' COMMODITIES. 

From a list of about 100 commodities entering into the import and 
export trade of Denmark, there were selected for inclusion in the 
index 38 of the more important ones classified into three groups, 
as follows: . 

Group L-Fata, oleomargarine, wheat .flour, 1laxseed., copra and p91m kernel, rice, 
coffee (green), ...... bean, tobacco (raw), cotton, cotton yarn (und)[ed), tallow, 
copper(includitlg In-, copper plates, and tin), and petroleum-in al1,14 commoditi ... 

Group n:-~ -. oaIt herring, wheat, potatoeo, wool, wool yarn (undyed), 
hid .. (raw), b ..... and shoes (not including thoee with Bilk topo), paper (writing and 
print), firewood bricks-in all, 12 commodities. 

Group 1II.-Salt pork, mest (other than pork), butter, rye, barley, oats, maize, oil
meal ~ _IS articlea or m~ulated, whiter than Dutch standard No. 18; 
...,It _. _.; ... granulated, whiter than No.9), lumber (rough, for abipo, etc.), 
coa1, barand hoop iron-in all 12 commoditi ... 

11; is not "possible to ascertain with any certainty the number and 
variety of articfi included. The classification used in the adminis
trau- of the customs laws determines the nature of the commodi
ties which enter into this index number. A somewhat arbitrary 
method of combining articles has, therefore, been ad<tpted. Thus. 
the articles coming under the single designation of "boots and shoes" 
apparently inchJde all bootIB and shoes except those with silk tops; 
"sugar" ineludes twe separate items in the tariff schedule and forms 
in reality three or more articles, while "paper" includes two kinds 
(writing and print) made lip of various qualities combined for the 
purposes of collecting the eusto.ms duty. " 

I ....... ~_ ........... , .... l9IIIt-Ul2. UdgtwtaldetSlatistiskedepart8meDtet. Copmo 
...... uor-l9I&. (Dut.-a BaI:IIdJk~ 6. ...... Lin D.) 

• ~~ 'IIIIItM ..... BIIdIItiab depe.rtemen&et. Copenhapn, 1~1914. 
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WEIGHTING. 

The system of weighting is unique. The commodities have been 
placed in three distinct groups, as already noted, and these three 
groups in their numerical order have been given the relative impor
tance in the total index of 1, 2, and 3, respectively. No state
ment is made as to the reason why certain commodities were thrown 
into any particular group. An examination of the grouping of the 
commodities, however, leads to the inference that they were thrown 
into one group or the other on the basis of their relative importance 
in consumption. 

TAIILB or JlESULTS. 

No group index numbers are given, ouly a general index for all 38 
commodities being published. This table follows: 

INDEX NUMBER OF WHOLESALE PRICES OF 38 IMPORTANT ARTICLES ENTERING 
INTO THE IHPORT AND EXPORT TRADE OF DENIlARK, 1876 TO 191a. 

(Source: Danm.m'kB vareJndr~1"86l og~~~:li:9~. 2~:.If;:~]t af det BtatfstJske departementet. 

(Due period.I8II~1900-100.) 

Year. n~:r. Ye&r'. n~:'. Year.. D~:". Year. n~t:r. 
-0-0-- 1---------1------

1876 ••••••••••• 145 1888 •••••••••• 101 1800 •••••••••• 93 1906 •••••••••• II. 
IBn .........•. 135 1887 •••••••••• 99 1897 •••••••••• .5 1907 •••••••••• 118 
1878 ••••••••••• 102 1888 ••••••••.• 105 1898 •••••••••• 99 1908 •••••••••• 113 
1879 ••••••••••• 1,., 1889 •••••.•••• 100 1899 •••••••••• 105 1909 •••••••••• 116 
1880 ••••••••••• 101 1890 •••••••••• 100 1900 •••••••••• 110 

1910 .••••...•. I'" 
1881 ••••••••••• 129 1891 •..•.••••• 112 1901 ••••.••..• 100 1911. •••••..•• IZI 
188~ •••••••.... '" 1892 .••••••••• 101 1902 •••••••••• lOS 1912 •••••••••• 130 
1883 ••••••••••• 126 1893 ••••••.••• 100 1903 •••••••••• 105 1913 •••••••.•• " .. 11184 ••••••••••• 1,., 1894 •••••••••• .. 1904 •••••••••• 107 
1885 ••.• ~ .••••. 100 1895 ••••••..•. .. 1905 ••••••.•.. 110 

1 StatJstloike el'terretnlnger. Gte aargang. U'I14. Utglvet af det Stat&t1ske dopartemontet. CopeDhagen, 
1914,p.63. 

FRANCE. 

INDEX NUMBERS OF ANNUAIRE STATISTIQUE DE LA FRANCE. 

PVBUCATION. 

The statistical annual (annuaire statistique de la France) pub
lished by th<\ general statistical office of France (statisti'flU1 generak 
de la France) in Paris, under the direotion of the Ministry of Labor 
and Social Welfare, contains index numbers for a group composed 
of certain food commodities and for a second group comprising other 
commodities, such as mineral products, textiles, hides, oils, etc., 
for the years from 1857 to the present time. 

In addition to these there are now shown in the report, for pur
pose of comparison, Sauerbeck's index number for the United King
dom, as published in the Journal. of the Royal Statistical Society, 
the index number for Hamburg, Germany, based on import values, 
the index numbers for the United States, published by the Senate 
Committee on Finance and by the Bureau of Labor Statistics, and 
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the one compiled by Jules Domergue for France and published in 
La. Reforme :&onomique. 

HISTORY. 

Index numbers were first published in the AnnuaiI"e Sta.tistique of 
1904 (page 151*). Previous to this date a.verage wholesale prices 
for certain food commodities, forfodder, and forfuels ha.d been shown, 
but no totals were ma.de for these a.verage prices, eooh of which rep
resented da.ta. for one yea.r. The prefa.tory note to the ta.ble a.p
pea.ring in the 1904 report sta.tes that the index numbers for France 
are ba.sed on the import values of 43 articles, the period 1867 to 1877 
being taken as the base. In this table all commodities are divided 
into two classes-foodstuffs and miscellaneous materials. An index 
number is also given for all articles combined. 

In the preparation of the 1907 report the period 1891-1900 wa.s 
adopted as the base instead of the years 1867-1877 and, in accord
ance with this change, new index numbers were computed for all 
preceding years.' In 1912 a further change was made by the sub
stitution for the years since 1905 of index numbers ba.sed on the aver
age annual prices of 45 articles in interior markets of the country 
instead of the import values of 43 articles, as in former reports.' 

SOUBCB OP QUOTA.TlONS. 

The index numbers for years prior to 1906 are based on data. 
publisbed by the customs administration showing the values of 
imports. These values were fixed by the board of appraisers (com
mission des ooleurB en douane). Beginning with 1906, as has been 
stated, the index numbers are computed from the average yearly 
prices of the diHerent articles in interior markets of France. These 
average prices "are compiled mainly from records of transactions on 
the Paris Bourse and from periodicals.' 

BA5B PERIOD 

Prior to the 1907 report the base period used was that of 1867-1877. 
In the 1907 report, as alrea.dy stated, the base period was changed to 
1891-1900 and recomputa.tions of the index number for pJ;.8vious years 
werema.de. 

PRICES: ROW SHOWN DO) COMPUTEI).. 

The prices shown in the reports are in all cases averages of those 
prevailing during the year. For years prior to 1906 these averages 
are based on values assigned to imported articles by officials of the 
customs service. The figures for years beginning with 1906 repre
sent in each case the average of 12 monthly quotations in selected 
interior markets. 

I AnnuaJreStaUsUqtMdeIa Franee,UI07,p. TiL 11dem.,1912, p.~. I I<lem.. pp. 88'1.". 
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NUMBER AND CLASS OF COMMODl'lU8. 

The index numbers for the years from 1857 to 1905, ioolusiwo, am 
computed on the import values of 43 articles, while thaee fur years 
eince 1905 ue based on the muket prices of 45 articles. Both raw 
and manufactured commodities are included, the former predomi
nating. 

D~ON AND GBOtJPING 01' COMMODITIII'B. 

The commodities for which average yearly prices are publishBd in 
the Annuaire Statistique ue shown in the following list appearing in 
the report for 1912 (pages 88* and 89*): 
1. Wheat. 
2. Wheat lIour 
3. Rye. 
4. Barley. 
6. Oats. 
s. Maize (com). 
7. Pota_. 

27. Cast iron (colulDDl!). 
23. Cast iron (pl&teo). 
23. Copper (bare). 
30. Tin. 
31. Lead. 
S2. Zinc. 
33. Coal. 

8. Rice. 34. Cotton. 
9. Beef (Villette). 36. Flu; (mw). 

10. Veal (Villette). 36. Hemp. 
11. Mutton (Villette). 37. Jute. 
12. Pork (Villette). 38. Wool. 
13.· Beef (Hailes Central .. ). 39. Silk (raw). 
14. Veal (Hall .. Central .. ). 40. Hid .. (cattle). 
16. Mutton (Hailes Centrales). 41. Hides (horees). 
16. Pork (Hailes Oentrales). 42. Tallow. 
17. Salt meats. 43. Rapeseed oil. 
18. Butter. 44. LiDBeed oil. 
19. Ch .... (eaft). 46. Alcohol. 
20. Ch .... (dry). 46. Petroleum (re6ned) 
21. Sugar (white. No.3). 47. Soda (carbonate). 
22. Sugar (refined, good quality). 43. Soda (nitratB). 
23. Coffee. 49. Indigo. 
24. Cocoa. 60. Timber (Rulllian fir). 
26. Boriron (No.2). 51. Timber (Austrian oak). 
26. Cast iron (pipes). 52. Rubber (P_ fine). 

Itis stated on page 223* of the 1912 report that since 1905 the index 
numbers ue computed on 45 of the above-named &rticles. It is not 
ehown which articles are not included.' As previously stated, the 
commodities ue arranged in three groups: Foodstuffs, miscellaneous 
articles other than food, and all commodities combined. No descrip
tion of the articles appears in direct connection with the index num
bers as published in the Annuaire Statistique. 

SUBSTITUTlONS AND ADDmON8. 

Except for the changes made in the preparation of the 1912 report, 
no additions to the list of articles or substitutions of one grade or 

1 Bee. howev .. , page 181 otthlll bulletJn tor list ofartJclee publlsbed In &be BuIIet1a deJa 8&atJstlqU6 
O~edelaPranoetOctoblr, 1911. • 
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quality of an article for another have been made, so far as the printed 
information discloses. 

INTJ!JIPQLATION. 

No prices have been interpolated, as far as can be ascertained from 
the reports. 

WBIGBTlNG .. 

The index numbers are unweighted. 

TESTING. 

Other than the arrangement by which the index numbers are ex
hibited in comparison with other index numbers, by years, no testing 
as to accuracy of results is apparent from the information at hand. 

TABLES OF RESULTS. 

The following table, showing the vanation in the index number by 
years, from 1857 to 1913, inclusive, is reproduced from the Annua.ire 
Statistique for 1912 (XXXII" volume, page 224*): 

FLUCTUATION IN WHOLESALE PRICES. 1857 TO HIlS, BY YEABS. 

:Mlal- >l1scal· >l1scal· 
1 .... 1 .... 1 .... 

Y .... Food. • uo Total. Yew. I'- .... Total. Y""' • Food. . .. Total. .. m· .. m· ..... 
mo,li- mod"" ... d\-..... ..... .... . 

1857.. •. 136 105 160 1818 •••• 135 151 I" 1896 •••• 97 .. 9f 
1S58 •••• 117 1.., 152 1877 •••• U. 1<6 1 .. 1896 •••• .. 91 91 
1859 •••• 121 176 152 1878 •••• 13$ 122 133 1897 •••• .. DO '" 1860 •••• 130 183 100 1819 •••• 137 126 130 1898. ••• .. .. .. 
l861.. •• HI 170 157 1880 •••• 136 130 133 1899 •••• .. 110 IIX! 
1862 •••• 131 119 168 1881 •••• 133 \28 130 1900. ••• .. 121 110 
1863 •••• 126 185 150 1882 •••• 130 126 127 1001.. •. .7 111 106 
1S6f •••• 122 184 167 1883 •••• 122 122 122 1902. ••• 05 109 11X! 
1865 ••.• U' 170 147 1884 •••• 109 114 U2 19W .... .. 110 10« 
l~ •••• 127 167 14. 1885 •••• UO UO 110 1904 •••• .5 110 11X! 
1867 •••• 1,1 157 146 1886 •••• 105 "" 106 1905 •••• 100 110 109 
1868 ••.• 137 135 147 1687 •••• 100 104 100 1906 •••• 100 128 110 
1869 •••• 122 153 I .. 1888 •••• 104 109 107 1907 •••• 107 132 121 
1870 •••. 137 157 U. 1889 •••• 107 113 m 1008. ••• 100 liS 112 
IS71. ••• 148 167 1'" 1890 •••• 105 116 m 1909 •••• 100 117 11. 
1m .... 138 176 '" 1891.. •• lOll 110 109 1910 •••• m 127 120 
lSi3 ••.. Ul 173 159 1892. ••• 109 llX! 106 1911 •••• 122 128 128 
187-1 •••• 136 1M U7 111\93. ••• 110 oo 104 1912 •••• 127 130 131 
Ul76 •••• 130 153 I .. 188f •••. 104 oo .. 1913. ••• II. 136 128 

An index number apparently based on the same 45 artMes that are 
included in the Annuaire Statistique index is published in the quar
terly bulletin which is also issued by the General Statistical Office of 
France (Bulletin de la. statistique generale de la France). The list 
of articles as published in the bulletin for October, 1912, pages 22 to 
25, is as follows: Wheat, wheat flour, rye, barley, oats, maize, potatoes, 
rice, beef (2 kinds), mutton (2 kinds), pork, salt meats, butter, cheese, 
raw sugar, refined sugar, coffee, cocoa, cast iron, bar iron, copper, tin, 
lead, zinc, coal, cotton, flax, hemp, jute, wool, silk, salted hides, skins, 
rapeseed oil, linseed oil, alcohol (90'), petroleum, soda carbonate, 
soda nitrate, indigo, lumber, and rubber. 
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The publication of tIlls index number began with the April, 1912, 
issue of the bulletin and has been continued in each subsequent issue. 
For purpose of comparison the index numbers of the Re£orme ll:co
nomique, those of Sauerbeck, and those published in the Economist 
are shown in connection with it, all four being reduced to the common 
base period 1901-1910. The following table showing the manner in 
which the information is presented has been reproduced from the 
bulletin of January, 1914: 

TABLE SHOWING FOUR INDEX NUMBERS FOR PURPOSES OF COMPARISON. 

Year and month or quarter. 

Uta 
December •••••..•••.•.•....•••..•.•..•.••.•.••••.•.••.. 
November •••••.•...••...••••.•.•.•.••.•..•.•.•••••••.. 
October •••••••••••••••••••••••••••••••••••••••••••••••• 

Ent1reyear •.••••.•.•..•.••••••.••••.••.•..•.•.•• 

191Z 

~~~~~~:: ~ ~~i ~ ~ ~ ~~~: ~~~: ~ ~ ~ ~: ~ ~ ~~: ~~ ~: ~ ~~ ~ ~:: 
Eotlroyoar ••..•....••..•••....•........••..•.... 

Fnmco. 

Statls- Rtlforme 

Gln~. Eoon .. 
mlquo. 

---
113.0 114.0 
tH.7 115.0 
IU.' 116.. 

114.3 115.0 
115.1 114.5 
116.7 115.7 
116.2 117.2 

115.6 115.6 

116.7 116.6 
118.3 117.2 
119.7 119.5 
116.6 116.1 

117.8 117.4 

England. 

Tho Sauerbeolr:. EOOllOmbt. 

------
Uf.2 111.8 
113.' 113.3 
115.1 114.5 

114.2 113.8 
lIS. 7 115.0 
116.2 115.0 
117.6 116.1 

115.9 114.8 

116.8 116.7 
117.6 116.9 
116.1 114.9 
113.0 114.5 

115.9 11&.8 

INDEX NUMBERS OF THE STATISTIQUE G1!NERALE DE LA FRANCE. 

PUBUCATION AND HISTORY. 

In 1911 the general statistical offioe (statistique genera:te) of the 
French Ministry' of Labor and Social Welfare published a volume 
devoted exclusively to the subject. of wages and the cost of living in 
France at different epochs. Under the cost of living topic is included 
a study of wholesale prices, contract prices, and retail prices, with 
index numbprs for each class. Index numbers are also given for 
wages and for family budgets. 

SOUBCB OP QUOTATIONS. 

The prices published in connection with the data on the cost of 
Jiving relate to the city of Paris. They were obtained from various 
sources and maybe classified as follows: 

1. Wholesale prices (current prices published by the Bourse de 
Commerce; import prices, as fi:-.:ed by the board of appraisers of cus
toms; prices of various articles in the municipal markets of Halles 
Centrales; and meat prices in the market of Villette). 
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2. Contract prices (prices paid for large quantities of'supplies fur
nished on the basis of awards on competitive bids to the Department 
of Public Aid and to the Lyooe Louis-Ie-Grand). 

3. Retail prices (prices charged by the company stores of two rail
road companies, by cooperative stores, and by a few large groceries). 

BASE PERIOD. 

In the computation of the index numbers the average of the prices 
for the years 1891-1900 was taken as the base, or 100. 

PRICES: HOW SHOWN AND COMPUTED. 

Only annual prices are shown in the various tables included in the 
report. 

NUMBER AND CLASS OF COMMODITIES. 

Table 2, on pages 44 and 45 of the report, contains 10 commodities 
for which index numbers are given for the years 1880 to 1909, in
clusive. The articles are as follows: 

Bread. 
Butter. 
Ch ..... 
Potatoes. 
Rice. 

Oil (edible). 
Win. (ordinary). 
Sugar, refined. 
Coal. 
0;1 (illuminating). 

For each of these articles separate index numbers are given for 
whole.sale or import prices, for the prices paid by the Department 
of Public Aid, and for retail prices. 

A continuation of this table on page 46 covera the period from 1867 
to 1910, inclusive, and contains index numbers for the following 
articles: 

Beef (steer).' 
Veal.' 
Mutton.' 
Pork.' I 

Beef (cow).' 
Fresh meats of all qualiti ... • 
Bacon.' 
Lard.' 

On page 47 of the report is found a table of index numbers for the 
years 1875 to 1910, inclusive, in which the following articles are 
included: 

Milk. 
Eggs. 
Coffee. 
Salt. I 

Vinegar. 
Candles. 
Petroleum (refined). 

1 Based on prfces In the markets of Vmette and Halles Centnles, respectively. 
t Based on prices In market of Villette . 
• Based on import prices and thOle paid by the Department of PubUe AId, and by the Ly. LouJs.te

Orand, respectively. 
'Based on prices paid by the Department of Public AJd and on retan prices. respecUvely. 

94261· -Bull. 173-115-lS 
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For all of these articles except eggs index numbers, bllSed on import 
prices, are given in addition to those bllSed on retail prices or prices 
paid by the Department of Public Aid, or both. In the case of eggs, 
the index numbers are computed from retail prices and from those 
paid by the Department of Public Aid and by the Lyooe Louis-le
Grand, respectively. Prices paid by the last-named institution also 
furnish the basis for index numbers shown for vinegar and salt. 

TABLES OF RESULTS. 

In the following table, which has been compiled from data pub
lished on pages 44 and 45 of the report, are shown index numbers 
covering the period from 1880 to 1909, inclusive, computed from the 
wholesale or import prices of 10 commodities in common use. The 
figures for refined sugar and illuminating oil are bllSed on wholesale 
prices of the Bourse de Commerce of Paris. Those for wine are com
puted from prices published annually by the minister of finance in 
the Bulletin de Statistique et de Ugislation. The index numbers 
for the remaining articles are based on import prices. As stated in 
'a preceding paragraph, the average of the prices for 1891-1900, taken 
as 100, constitutes the base. 

RELATIVE PRICES OJ' COlDlODITIBS, 1880 TO 1909. 

Year. -. Dutter. Cheese. Po ..... Rlco • ~gle. 
Wine. 

~. Coal. ru~ ..... onIJ. 
""",. Dating. 

-
1880 .••••.••••••••••. 137 100 117 100 182 169 148 138 .. 132 
1881. .•••••••.••••••• l3& 100 117 142 129 169 "" 11. 100 133 
1882 ••....•••••••.••• 1M .. 121 100 118 100 1S7 106 100 130 
1883 •.•....•••.•.•••. 11. .. 121 1 .. 122 166 U. 101 82 1" 
1884 .......•.••••••.• 105 .. 121 133 122 184 LIS 100 82 121 
18SS .•...•.•••.•..••• 101 91 110 100 125 183 1M 100 77 "" 1880 .•••••••••..••..• 107 .. 102 100 1M 183 156 92 71 .. 
1887 .•...••••.••••••. .. 82 .. .. 1M 175 140 .. n " )H ................. 112 82 102 1" 107 161 118 102 82 107 
1889 .•.••.•.••••••••• 109 82 110 92 1M 149 122 111 120 12) 
1&90 •••..•••••••••••• 100 82 113 118 125 146 138 102 122 122 
1891 .....•••.•.••••.• 106 82 110 117 111 13. 116 103 '" 123 
1892 .......•.•..•.•.. 101 100 100 83 125 138 111 101 '" " 1893 ..•....•...•..... Sf 107 104 100 129 ... go "" .. .. 
1894 ..•.•..•....••... 76 .. " 100 118 115 .. 101 go .. 
1895 ..••••.•.•••••.•. 76 go .. 67 100 lOS 122 .. .. 01 
1Sj)'I... •••••••••••••• 100 107 .. 83 82 .. .. !16 go 103 
1897 .•••••..•••.••... 120 go .. 117 '" 76 92 92 .. 100 
1898 •..•.•.•.••...... 121 102 .. 100 go 73 11' .. lOS '" 1899 •.••.•..•..•... !. lOS 104 .. 117 '" 73 .. 101 113 .. 
1900 •.•........•....• 105 107 104 117 82 73 70 100 147 117 
1901. ..•.......•.•..• lOS 111 110 167 .. 101 66 go 131 110 
1902 ....•......•••••• 106 107 118 100 82 121 78 01 111 104 
1903 •••.....•..•.•••• 107 100 104 167 7A 128 109 78 101 00 
1904 ................. 110 102 106 100 00 128 OS 00 '" 83 
lOOli •....•.•••.•••••• 120 104 110 167 Sf 131 .. 63 '" .. 
lQ06 ................. 120 111 .. 183 .. 142 71 .. 11 • 11 • 
1907 ................. 120 107 120 167 .. "9 66 .. 128 141 
]008 ................. 129 107 12) 1" 104 181 62 .. 117 109 
1909 ................. L10 106 128 1 .. 100 102 70 60 128 106 

The following table, reproduced from page 45 of the report, contains 
three series of index numbers representing in each cIISe the average 
of index numbers computed for the 10 articles included in the pre-
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ceding table. In addition to index numbers based on wholesale or 
import prices, similar data for contract prices paid by the Depart.
ment of Public Aid and for retail prices are given in this table. 

THREE SERIES OF INDEX NUlIBERS COMPUTED FOR 10 ARTICLES, 1880 TO 1908. 

Contract Contract 

Who"" 
p""'" 

Who"" 
p"'" 

paid paid 
Year. sale Of bytbe Retail Year. sale or bytbe Retail 

;~ Depart- prIceo. 1m!,," D • .,..... p'-
mentol p' ..... mentor 
Pubilo PubUo 
Ald. Aid. 

1880. __ ••••••••••.•• Ill' 126 I2l 1895 ••••••••••••••••• .. .. .. 
1881 •••••••••••••••• 129 121 ······iii 1896 __ ••••••••••••••• .. .. .. 
1882 ••••••••••• __ ••• l26 1>01 1897 ••••••••••••••• __ os .. .. 
1883 ••••••••• __ • __ •• "" ... ll7 1898 ••••••••••••••••• .. os .. 
J~_ ••• _ •• _ •• _ ••••• 12:1 H6 105 1899 ••••••••••••••••• os .. 100 
1885 •••••••••••••••• m "" 106 1900 ••••••••••••••••• 102 '" .7 
1886 ••• __ •••••.••.•• 112 HO 101 1901. __ •• _ •••••••• __ • 107 .. ... 
1SS7 •••••••••••••••• "" 101 .. 1902 ••• ___ ••••••••••• 107 '" .. 
1888. __ ••••••••••••• lIO 106 101 1903_ •• ___ ••••••••••• 106 .. OS 
1889 ••••••.•.••••••• 11' 101 105 1904 ••••••••••••••••• .. 00 .. 
1890 ••••••.•..•••••• 117 105 103 1905 ••••••••••••••••• 102 .. .. 
1891. ••••••.•••••••• lIO lOS 101 1906 ••••••••••••••••• 109 .. os 
1m .....•.......... 105 106 lOS 1907 ••••••••••••••••• 115 '" os 
1893 •••••••••••••••• 109 101 103 1908 ••••••••••••••••• 122 .. ... 
18!H •••••••••••••••• OS 100 105 1908 ••••••••••••••••• 12:1 03 101 

INDEX NUMBERS OF LA nEFORME ECONOllllQUE. 

l»UBLlCA'tXON. 

This series of index numbers is based on wholesale prices in France 
and is published weekly in La R6forme ~conomique, a journal of 
social and political economy, of which Jules Domergue is the editor. 

HISTORY. 

For a number of years prior to 1900 comparative prices for a 
varying number of commodities were published in this journal. In 
the earlier numbers the increase or decrease in prices of seven com
modities as compared with the primary period (1890) was shown by 
means of a chart. In 1894 prices for corresponding dates in 1892, 
1893, and 1894 were given, and for some articles an average monthly 
price was computed. In 1896 a weekly table of prices was presented 
for the first time, and on May 9, 1~7, a series of tables was begun 
showing tbe average monthly prices of all the commodities used in 
the computation. Beginning with January, 1899, an annUM average 
price was computed and published for the years 1890 to 1898, inclu
sive, and in addition current prices were compared with these by 
means of annual average prices. No comparison was made by means 
of index numbers, however, until 1900, when the method of presenting 
the variation in prices for stated periods was changed by showing in 
addition to tbe average price of each commodity the simple percent
ages of increase or decrease in the various commodities. 
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SOURCE 011' QUOTATIONS. 

Actual commercial transactions are sought for in the collection of 
price data. The prices quoted are said to be those obtained from the 
records of licensed brokers (IJO'Urlur8 Q,88ermentes) and private 
brokers (coortUr8 libres) in different parts of Paris and in the depart
ments; official quotations of the Department of Agriculture; prices 
obtained in the municipal markets of La Villette and Rilles Cen
trales; quotations on importations as stated in the records of the 
Government warehouses in Paris and elsewhere; and official quota
tions of the price of bread furnished by the prefecture of the Seine. 

_PERIOD. 

The year 1890 is used as the base period. Nothing is stated in 
conp.ection with the figures, so far as can be ascertained, as to why 
this year was chosen in preference to any other year or period of 
years. 

PRICES: BOW SHOWN AND OOMP1JTED. 

As has been stated, no comparison of prices was made by means of 
percentages until 1900. In that year, after noting the principal 
objections to an index number representative of the combined prices 
of all commodities for which prices are" quoted, it was decided to 
construct an index for each article and an index for each group of 
articles, in addition to the index for the entire list. The prices used 
in the calculations were the average annual prices already published 
in La RMorme l1:conomique for the period 1890-1895, the quarterly 
average prices for the years 1896-1898, and the average monthly 
quotations for the year 1899. 

A special presentation of the price of cotton is made in the issue of 
September 23, 1900, showing for five grades the range of prices of this 
commodity from 1875 to September, 1900, with an index based on 
the price in 1875 (equal to 100). In the supplement to the issue of 
November 24, 1901, the average prices of wheat, sugar, wine, and 
alcohol for the periods 1884-1891 and 1893-1900 have been computed 
and the divergence in price between the two periods is shown. The 
pri~ for th: year 1892 are not a .ctor in either period. 

NUMBEB AND CL.lSS OP COMMODrrIES. 

In tracing this index number through the period elapsing since its 
inception, there is great difficulty in determining the number and 
class of commodities which have been included in the compilation. 
Between 1890 and 1899 prices and index numbers were shown for 
from 40 to 56 or even more articles, according to the system of count
ing and classification adopted. Thus the compiler evidently com
bined four kinds of meat (beef, pork, mutton, and veal) into one 
commodity, while from two to four kinds of wool, silk, or cotton were 
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each sometimes given a separate index number. From 1900 to date 
it would appear that approximately 48 articles make up the series of 
index percentages, although average annual wholesale prices are 
given for several additional articles.' Mter 1904 a statement printed 
on the cover page and called "La Thermomiltre des Affaires en 
France" shows a separate index number for only 21 leading commodi
ties, although the general percentage index number includes addi
tional articles, as may be verified by actual arithmetical test. 

DESCRIPTION AND GROUPING OP COMMODITIES. 

The classification of the various commodities has differed from time 
to time. The first summary table, presented in the issue of January 
14, 1900, page 67, shows index percentages for 56 commodities (43 if 
certain grades of textiles and bar and structural iron are not considered 
separate commodities), classified in five main groups as f01l0'l"S: 

Food products.-Wheat, flour, rye, barley, meats, wine, sugar,. 
alcohol, coffee, butter, sirup, edible starches (fecula),' oleomargarine, 
tallow, lard, cocoa, rice, and bread. 

Textiles.-Silk (2 grades), wool (raw and yarn), linen (raw and 
thread), cotton (raw and spun), hemp, jute. 

Agricultural products.-Hides (raw), leather, oats, maize, fodder, 
fatty acids (3), rapeseed oil, linseed oil. . . 

Minerals and metals.-Coal, petroleum, copper, tin, zinc, lead, steel, 
iron (2 grades), sheet iron. 

Miscellaneous.-Rubber, sulphuric acid, hydrochloric acid, chloride 
of lime, carbonate of soda, sal soda, sulphate of ammonia, super
phosphates. 

In the issue of April 14, 1901, average annual wholesale prices are 
presented for all of these 56 commodities, while relative prices are 
shown for only 43 of them, divided into five groups as above, except 
that the fifth group is termed" Chemicals and fertilizers" but contains 
the same commodities as the group which is designated above as 
"Miscellaneous" commodities. Certain interchanges were also made 
as between "Food products" and "Agricultural p~oducts." This 
classification was continued until January, 1902, so 8j to include 
indexes for the year 1901. 

In 1904 the list of commodities for which separate relative prices 
were presented was reduced to 21 commodities as follows: Wheat, 
meat, wine, sugar, alcohol, coffee, coal, petroleum, copper, tin, zinc, 
lead, steel, iron, silk, wool, flax, cotton, nitrate of soda, superphos
phatcs, and sulphuric acid. 

Beginning with the issue of December to, 1905, a change was made 
in the form of classification, the articles being grouped as (1) agricul-

1 Annualre StaUstique de 180 France. 1912. p. 223-, 
I The FNoch term. ·'tkule" Includes such articles as ~tato flour, tapioca, sago, arrowroot flour, etc. 
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tural products and (2) industrial producta. Under this classification 
average annual wholesale prices are presented for 21 articles in the 
first group, if forage is counted as one commodity and not as two, and 
wines as one instead of three, meats as one instead of four (beel, pork, 
veal, and mutton), and fatty acids as a single commodity instead of 
three; whereas if all these subdivisions are counted as separate com
modities, the number would appear as 29. In the second group, that 
of industrial products, there are 28 or 40 commodities, according to 
the system of counting adopted. 

For the above commodities general index percentages are given 
only for both groups combined, and not for each group separately or 
for each commodity. This plan of presentation has continued since 
1905, although the commodities differ a trifle from year to year. As 
already stated a separate index number for 21 commodities is shown 
in "Le Thermometre," which forms part of the Cllver page. 

SUBSTITIJTIONS AND ADDmON8. 

In the issue of La Reforme 1:conomique for January 15, 1899, the 
average prices of raw and spun silk of several grades was included for 
the period of 1890-1898, and on Febrnary 12 of the same year average 
prices of iron (two grades), steel raiIs, sheet iron, bar copper, and 
tin (Banka) were added for the years 1890 to that date. 

Two further groups were added on April 2, 1899. The first of these 
included wine, coffee (Santos, good average), hops (Burgundy), 
nitrate of soda, sulphate of ammonia, and superphosphates; the sec
ond, sulphuric acid 66·, hydrochloric acid 20-21·, chloride of lime 
105-110·, carbonate of soda 90-92°, and caustic soda 80°, for manu
facturing and laundry purposes. Quotations for hides, raw (three 
quotations), and tanned (four quotations) were added on April 23, 
1899. The index for tanned leather does not appear after 1900, nor 
do those for cocoa, rice, rnbber, oleomargarine, bread, lard, and 
fatty acids. 

During the year 1902 percentage relatives for two articles were 
dropped from the list, and in the first issue of 1903 two more indexes 
were droPIJ~d. After 1905 no quotations appear for the following 
classes of wine: Alicante, Huelva, Aragon, Valence, and Haw. 
Apparently no adjustment of previous percentages have been made. 
No further change in the list of articles or method of presenting the 
variation of prices appears to have been made since 1905. 

Oleomargarine did not figure in the index series unti11896, and it 
was dropped in 1900. Up to 1900 separate relative prices were cal
culated for two kinds of sugar, raw and J"tlfinedj after that date only 



INDEX NUMBERS-FRANCE. 199 

one index is shown, although wholesale prices are quoted for both 
kinds. Apparently, however, the index percentage is based on the 
.. verage of the prices shown for each kind. Similar changes h .. ve 
taken place in the coal index. Thus, four index percentages were 
presented up to 1900, but after th .. t date only one is shown, which is 
based on the .. verage wholesale prices of all four kinds. 

In general, when any changes were m .. de in the number or classes 
of commodities the index percentages were recomputed back to t]le 
base year, 1890. 

INTERPOLATION. 

No method of price interpolation has been resorted to, so far as 
can be determined from the information published in La R6forme 
1!:conomique. 

WEIGHTING. 

No scientific method of weighting has been used, the arithmetic 
.. verage alone being employed in the construction of the index num
bers. The method of calculating the yearly general index for groups 
of commodities and for all commodities seems to be as follows: For 
the years already covered by the reports on wholesale prices, the sum 
of the average prices for the year of the different articles was dividcd 
by that of the basic year (1890). Thereafter, .. verage monthly prices 
were obtained by getting the .. verage of the weekly quotations made 
during the month as published in La R6forme 11:conomique, and from 
these average monthly prices the yearly average price was computed, 
the yearly general index then being computed as before. The rela
tives for each article (when given), the index for each group, and the 
general index .. re in aU cases simple percentages based on the prices 
of corresponding items for the corresponding period in 1890. 

Tl!STlNG. 

In the earlier years Sauerbeck's table of index numbers for Eng
land was occasionaUy given for comparison, and in the later issues it 
has appeared quite regularly. No other comparisons are made. 

TAJILB OF RESULTS. 

The following table has been compiled from the nbmbers of La 
R6forme 11:conoInique published during the years 1892-1913. The 
items extending throughout the entire series of years are identical 
with those contained in the summary table showing index percentages 
for 21 commodities published regularly as a part of "La Thermometre 
des Affaires en France," which forms the cover page of current 
numbers. 
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Mar· gm. .. 
Dum· 
W. 

Commodity. 

INDEX Nl,JKBERS COMPUTED FROM 

[_,LaRd, 

c-perlod. 

1891 1892 1893 1896 1896 1896 18V7 l8V8 

1---------1----1--1--1--1--1 
Wheat •••.•...•.•..•.•.......••••••••••••••.• 
Flour .••........•.....•..•....•.••.•.•.•••••• 
Bread •...••....••.................••.•..••••• 
Rye ...•.•.•...•..•.•...••.•......•.•....••.•• 
Onts •••••••••••••••••••.•••••••••••••••••••• 
Barloy •. ~ ..•....•..•.•.•.. _ ........•.....•.•• 

7 Beef ••••••....•...................•.•.•••••••• 
8 Veal ••••.•......•...•.......•••.•...•.•..•..• 
9 Mutton ••.••......•........•.•...•.•..•..•••• 

10 Pork ••••.•.......•.......•.......•...•.•..••• 

•• 7. .. 
103 .0< 
117 

7' 78 7. .. IX) .. 
97 .. IX) ,. 80 OIl 

1O{~ .7 .. 
'07 rn .. II • 

11 Average, moots •••••••••••••••.•••••••• 

12 Raw hl,,", ................................... 1=5~~~l=~~~~..;;~1=~1F=:~1 
13 Leathor ••••••..•..•.................••...•••• 

14 
15 

" 17 

WinGS: 
FUtered •...•..•....•.............•..•.•• 
French .••..••...•.•....•.•.....•.•..••.•• 

~~:..::::::::::::::::::::::::::::::::: 

111 lOS 10' .02 

~~~~~~~~~~+-~~--I 
•• A ....... w- ........................ I=;;;f~~~A,;;;f=;;;I=..;;~.;;;II==;;1 

Sugar, 
19 Beet root, row ........................•.•• 
2Q. Beet root, refined ••.............••••.•••• 

,1 Average, sugar •..................•.... _ 

in.:::::::::::::::::::::::::::::::::::: 
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~:Ie.;:.::::::::::·.::::::·.::::·_::::::::::::::: 
Cocos •••••••••••••••••••••.••••••.••••••••••• 
Rice .••••••.•.•.•............••.•...•...•.•.• 
Maize ••••••.•.•...........•.•.•.•...........• 
Rubber .•••••............•• __ ............... . 
l'etroleum •••••..•...........••••...•....•••• 
Coal: 

42 France .................................. . 
43 CardUI' .................................. . 
44 Mons .... c ...•..........•.....•.•..•.•..•• 
45 CharleroJ ................................ . 
46 Saarbri!.Cken ............................. I-=.:~_::.I--.:.:~-'--II--'-'"_CI-_I-_ 
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:: ~?E~::::::::::::::::::::::::::::::::::::::: 
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61 Lead ....................................... .. 
62 Iron (struoturol and merobant. bar) .......... . 
63 Steel ........................................ . 
64 SheotlroD. .................................. .. 

IThe Frenoh term "tOOule" lnoludea BU<lh art1cles 88 potato Boor, tapioca, saeo, arrowroo& flour. etc. 
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AVERAGE ANNUAL PRICES: ISln TO 1913. 
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ANNUAL PRICES: 1891 TO 1913--CoDcluded. 
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INDEX NUMBERS OF EMILE LEVASSEUR. 
PUBLICATION. 

This "Inquiry into the price of food commodities for It period of 
25 years in 70 high schools of France" was published in the Revue 
11:conomique Internationale, Brussels, in May, 1909. Later in the 
same year, under the title of "Le coftt de la vie," it appeared d.S a sep
ar~te pamphlet, which also was published by the Revue.' 

HISTORY. 

Toward the close of 1908 the minister of public instruction, at the 
request of Mr. 11:. Levasseur, addressed to the principals of 70 high 
schools of Paris and the Departments an inquiry concerning the 
prices of certain food products and of coal as paid by the schools 
since 1880. 

The inquiry covered the years 1880, 1885, 1890, 1895, and each 
year from 1900 to 1908, inclusive. 

The schools selected, exclusive of those of Paris and its suburbs, 
included some of the large and some of the small institutions in each 
of the nine agricultural sections of France. 

Mr. Lucien March, chief of the general ~tatistical office (statisti<pLe 
'gbLbvile) of France, assisted in the work by assuming the responsi
bility for the calculation of the index numbers from the figures 
secured. 

The author states that from the data 'received it was possible to 
secure a sufficiently exact report of the variation which the prices of 
.commodities had undergone for a period of about 25 years. 

SOURCE OF QUOTATIONS. 

The prices considered are con tract or semiwholesale prices (priz 
d'adjudication) obtained from 70 high sphools. The articles are 21· 
in number-20 food commodities and coal. 

BASE PERIOD. 

The average price for the two years 1895 and 1900, taken as 100, 
is used as the base. The index numbers for the period 1880 to 1908 
derived from ,the use of this base are shown in the following table, 
appearing on page 7 of the pamphlet: 

Years. 
1880 .•......... 
1885 ........ .. 
1890 .......... .. 
1895 .... . 
1900 •........... 
1901 ........ . 
1902 ............. . 

Ind .. 
numberS. 

...... 111.9 
.... 104.2 

............. 101.4 
...... 100.2 

99.8 
........... 99.8 

............. 98.8 

Ind", 
Years. numbers. 
1908............................ 99.9 
1904 ••............ : .. .. . . . . . . . . . 99.9 
1905 •••.......•................. 98.0 
1906. ........................... 98.8 
1907 •........................... 108.1 
1908 ............................ 106.5 

1 Le ooflt de 1a vie. EDquAte SUI' Ie prb: des d~ aUm8lltafres depufs un quart de IdOOIe dans 70 
lyo6es, pOl' E. Levasseur, membre dlt l'Inst1tut, adm1nJltrateur du 00ll6ge de Franoe. 
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DBSCBIPTION OF COMMODITD!S. 

The articles selected for which 11:. Levasseur computed index num
bers are the following: 
Bread. 
Fresh mealB (other th;'" pork). 
Fresh pork. 
Smoked pork (charcuterie). 
Poultry and game. 
Redwine. 
White wine. 
Beer.· 
Cider.' 
Butter. 
Drippmg. and lard. 

Oil (table). 
Eggs. 
Milk. 
Ch ..... 
Sugar. 
Fresh fieb. 
Salted fieb and canned fieb. 
Codfish. 
Potatoes. 
Coal. 

TESTING. 

Mr. Levasseur verified' his index numbers by comparison with index 
numbers for France, England, Germany, and the United States. 

The variations as shown by the index numbers of prices in 70 high 
schools were verified by comparisons with the following: 

(a) Index numbers relating to France only-
1. Statistics preparect\"Jy Mr. Lucien March, chief of the general 

statistical office of France, and published in the Aimua.ire Statistique 
de la France. These show a greater inorease for all merchandise in 
general than for food commodities alone (except in 1895). The index 
numbers show a rapid increase since 1905. 

2. Index numbers calculated by Mr. de Foville. These numbers 
were based on the difference between the rates of duty, and show 
prices to have been low in 1900, with an increase in all the following 
years, especially since 1903. . 

3. Index numbers calculated by Mr. Levasseur from the duties on 
32 fQod commodities, oorresponding closely to. those of the high 
schools. These figures show a rapid rise in prices since 1903. 

4. Index numbers calculated on the basis of current prices since 
1882 by the purchasing agent of the southern railways. These index 
numbers verify (or confirm) the index numbers of the hie;h schools of 
the southwest. 

(b) Index numbers relating to foreign countries-
5. England-Sauerbeck's index numbers for ~5 srticles of general 

merchandise. These index numbers are published in the Journal of 
the Royal Statistical Society. Sauerbeck's index numbers for food 
commodities show,like those of the high schools, a slight fall in prices 
from 1900 to 1902 and also a marked rise in 1907 and 1908. 

6. Index numbers computeej, in Germany for the city 1)f Hamburg. 
7. Index numbers computed by the United States Bureau of Labor 

l Included In the oalcolaUon of indu: Dombln In I1nstaDce only. 
2InclDded.in the eaI.culaUcm 01' I.ndu numbers In 3 iosWloei CIIIlf. 
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Statistics. These index numbers are for wholesale and retail prices, 
respectively. 

In conclusion the author states that" these diverse statistics, despite 
the differences of detail, confirm the statistics of the 70 high schools 
and show clearly that the great changes in prices are not due to special 
or looal causes, but to general causes, the results of which are felt at 
the time in all the great markets which are in constant commercial 
cojDlIlunication with each other.'" 

TABLES OF RESULTS. 

The following table, reproduced from page 15 of the publication, 
shows the variations ill the index numbers for food articles in the 70 
high schools of Paris and suburbs and of the 9 agricultural sections of 
France, by years, division into large and small schools being made: 

INDEX NUMBERS OF PRICES OF 20 FOOD COMMODITIES AND COAL IN 70 HIGH' 
SCHOOLS OF PARIS AND ITS ENVIRONS AND OF THE 9 AGRICULTURAL SECTIONS 
OF FRANCE. WITH DIVISION INTO LAROE AND SMALL SCHOOLS. 

(AftI'IlCe otprlcee tor 1895 and 1900-100.) 

s_. 181lO 1886 .... I .... 1900 11101 11102 1903 I'" 1906 1908 1907 1908 

r-- - - - - - -
Paris ................ ... 112 .. 101 .. .. Ifi 100 go OS go .. go 
Environs of PariI. •.• I .. 100 100 OS 102 go go 100 go 97 go 102 106 
Northwesl;: 

Large schools •••• 117 III 106 100 100 go .. .. "X! .. 05 9. 10< 
Small schools • ••• III 100 100 100 100 .. 100 101 102 go 102 10< r .. 

Narth: 

k==~:::: III .. 102 100 100 100 .. go OS 97 go go U" ·114 go 97 100 OS US .. go go 100 107 110 I" Northonst: 

~:=~:::: III 100 103 101 .. go US 97 97 05 go 103 107 
122 100 US 100 100 101 US 97 US go 100 102 I" 

Eut: 
Large schools .. _. 108 100 101 100 100 97 go go 101 go .. 102 100 
Small schools •••• 109 \I" 101 go .01 go 100 100 100 .. .. 10< 100 

Southeast: 
Large scbools •••• 106 10< 100 100 100 100 100 .. ,., .. .. 101 100 
Small scboo1s •••• 100 102 .. go .. 95 100 97 101 100 107 

South: 
Large sclJ.ools .•.• 108 102 95 .. 98 05 .. .. DO DO OS .. .. 
Small schools. .. _ 116 102 98 .. 101 103 .. 101 103 100 100 107 112 

Southwest: 
US ~:M:~:~:::: "" 102 .. 101 .. 101 100 .. .. .. 10< 198 

115 II. I .. 102 .. .. 101 101 100 100 102 107 \110 
West: 

k::l1 :~:~:::: 108 .. 102 .. 101 198 102 101 102 .. 9' 101 108 
11. 103 109 100 100 104 101 .. OIl OIl ., 102 107 

CeDInIl: 
Largo schools •... III 101 101 1 .. .. 97 .. .. .. .. 102 104 I" 
Small schools •••• 113 108 100 100 100 103 100 102 102 103 104 113 117 

P""' ................ ~ 100 go 100 100 101 '--07 100 r-g; .. OIl .. .. 
Ot.herllcbools: 

~:=~~~~ 110 103 100 100 .. OIl .. 100 .. .. 97 101 198 
118 1"" 102 101 go 101 .. 100 101 .. 101 105 109 

T .............. m ...,.. 
101 loo go 100 go 100 100 .. .. 101 107 

Index numbers computed on the prices of 20 food commodities 
and coal in 1908 are shown in the following table, the figures being 
given separataly for Paris, its ·subwobs, and the large and small 
schools, respectively, of the 9 a.,"1'icultural sections of France.' 

I Lt 00'Qt de 1. vie, p. 11. IIbJd, pp. 2'J aDd 23. 
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INDEX NUlfBERS OP PRICES OF 20 FOOD COM1{ODITlES AND COAL IN to. GROUPS 
(PARIS, ENVIRONS, LARGE AND SM:ALL SCHOOLS OF THE II AGRICULTURAL 
SECTIONS OF FRANCE) IN 1908. 

(AftdC'! otprlcea tor 1896aad 1900-100.) . -. 
- -- -

Paris .••...•..•.•••••. 115.3 111.8 116.4 106.9 41.2 'U .-..... ....... IOC.6 
Enyirons of Paria.. •••• I.'" 174.4 135.6 .... .... 102.1 ....... 112.1 
Northwest:" 

LargI1' 5oooob ••••• 117.6 166.0 164.1 111.7 65.1 .... ....... UIO.5 110.5 
Small schools ••• _. 121.6 114.2 111.2 ,.4.0 57.9 .. _--_. 0 •• ___ - ,.. .. 109.8 

North: 
Large schools ••••• 113.3 lIS. 1 lR9.6 105.8 53.' "'>.O "9LS" 105.7 104.0 
Small scbools ••• ,. U9.2 106.3 ".1 115.0 ".a 97.8 ....... 107.5 

Northeast: 
Large schools ••••• t14.S 106.2 136 .• 105.7 .... "III.a . ...... ....... 111.1 
Smal.lscbools ••••• 119.8 106.1 116.8 106.2 .... ,. .. . ...... ....... 113 •• 

East: 
Large schools .•••. 119.9 116.5 121.1 117.8 "' .. 71 .• ....... ....... 109 .• 
Small scbool:i •.••• 11(1.6 113.7 116.3 112.9 "'.1 88.1 ....... ....... 110.1 

Bootheast: 

~:::u:=~::::: 122.0 123 .• 115.7 101.3 65.' 77.' ....... ....... 118.1 
120.7 113.5 123.1 .,." SI.' .... ....... ....... ''''. South: 

Lam sehool' ..... lOtI. 7 G7.S ".7 110.7 ".1 'iii3:6' ....... ....... 111.5 
SmnIl schools ••.•• 11S.7 116.0 107.7 13<.7 ".7 ....... ....... lOt •• 

Bootbwest: 
~esebools ..... 122.1 112.8 128.8 117.1 7 •. 3 112.1 ....... ....... 110.5 
Small schools ••••. 118.4 116.6 101.3 'OS. 7 ,. .. 116.1 ....... ....... 103.1 

West: ,OO.?",30 .• ~schools ..... 136.5 110.2 61.2 ".0 ....... ....... 119.3 
8m schoolB ..... 116.1 110.3 135.6 131.3 61.8 .2.2 ....... ....... 111.1 

Ctmtral.: 
Ln.rgeseboois ..... 121.5 111.0 110.5 118.6 65.0 .... ....... ....... 112.6 
Small schools ..... 132.6 113.1 140.1 lOS. 2 66.7 .... ....... ....... lll!i.7 

Gmeralaverage. 110.0 113.0 116.5 111.3 ".3 ........ 110.0 

Soctlons. 011 E .... "Ilk. Cheeoe. Sugar. ...... Salted Cod· 
(tab"). n.h. fish. fish. . .,. 110.8 .... IOS.0 .... 71.0 Paris ................... ........ 81.8 

Environs or Paris ...... 112.2 107.5 100.0 108.9 60.7 .... ........ ........ 
Northwest: 

Large schools ....... 108.3 116.1 112 .• 116.2 61.0 .... 
"i27:i' 103.8 

Small schools •••••• .... ""/.9 .... 111.2 61.0 lOS.6 123.1 
North: 

~~:~:~:::::: .... IM.2 106.5 110.8 .... 93.' 112.6 '''mi' IIf.! lOt. 7 lOt.5 130.' ".1 .... 126.' Northeast: 

~~:=~:::::: Uf.S 117.2 107.2 lOS .• .. .. ro.' 125.2 ........ 
IIf.S 125.0 ".0 "5.5 6L, 81 •• 1.50.7 ........ 

East: 
~sehools •••••• 107 .• 120.8 ".0 .... 811.. 86.' 118.7 130.1 
Smnll schools •••••• 105.1 1p.9 106.6 

Southeast: 
118.3 ".1 91.4 130 •• ........ 

Large s~hools •••••• 102.9 lIS. 3 100." 120.6 .... 93." 108.0 12\. 
Small schools ••••.. 100.3 123.7 126.0 126.0 .... 100.0 117.0 111.1 

South: 
Largesebools •••••• 74.2 US.8 121.7 lOt. 8 ".S 7S.G 109.6 "i06:i' Small schools •••••• 111.6 134.0 111.8 113.0 62.6 ".2 lU.2 

Southwest: 
L~s('hClOI! •• _ ... 100.2 126.3 99.1 117.0 &0.1 74.S "i2i:r • 97.9 
SmaIl schools ...... .... "a.< ~ .. lOU.8 &0.6 76.1 I1U •• 

West: 
LfU'lI::esehools ....... 114.0 103.9 123.5 123.5 111.' ".0 .... .W.5 
Smnllschools •••••• 123.1 U4.8 100.0 1M •• 61.0 ".7 81.7 ........ 

Central: 
Laoro sehools ...••• "' .. 122.3 .... 112.7 .... 110.3 

"ii8:r 100.1 
Small schools •••••. 138.9 112.2 lIS .• lSl.8 .... 103.S ........ 

General avwage .. lOS. 1 117,6l , ... 71 118. liIt-GieTs;'; ll9.3 107.6 

121 .• 131.1 
_ ... -.. 128.8 

104.4 lOS.3 
--0-',- 1100a 

"ii:r 103.7 
lDi.l 

U8.& lOS.5 . .... _- 109.0 

. ...... 112.5 . ...... 118.8 

135.' 105. a 
a ... 110.0 

'00:6" 101.1 
101i1.! 

122.0 110.1 
123.' 1 .... .... 109.1 
106.' 105.9 

'i25:li" 
1I2.0 
104.1 

100.8 UO.' 

Po"," CooL -. 
1~.1 113.6 
125 •• 110.3 .... 122.8 ........ 117.6 

103.7 135.7 
au 12 ... 

".0 117.'1 ........ au 

"ii»:r 180.41 
"4.7 

.-...... 119.9 ........ 121.' 

108.& 107.1 
119.7 148.1 

"i3i:i" ....... .. ..... .... IM.O ........ 128.S 

115.8 "iit:. ........ 
110.5 "" .. 
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GERMANY. 

INDEX NUMBERS OF THE IMPERIAL STATISTICAL OFFICE. 

PUBLICATION. 

This series of index numbers, which represents wholesale prices of 
commodities in German markets, is published yearly in the Viertel
jahrshefte zur· Statistik des Deutschen Reiche, a publication of the 
Imperial Statistioal Office, and appears regularly for each year in the 
first quarter of the succeeding year. 

The first report, including index. numbers, was published in 1905 
and covered the years 1899 to 1904. The table of index numbers 
in late reports regularly covers the lO-year period ending with the 
date of the publication of the report. 

HISTORY. 

Since the year 1879 the German Imperial Statistical Office has 
published monthly average wholesale prices of commodities of 
importance in German markets. These were shown in detail in the 
Monatshefte zur Statistik des Deutschen Reichs up to the year 1891, 
and from 1892 to the present time in the Vierteljahrshefte zur 
Statistik des Deutschen Reichs. 

The object of the price study, as stated at the outset, was the col
lection of reasonably accurate and adequate average prices repre
senting fixed grades of important articles of the wholesale trade, 
with a view to the gradual assembling of really useful data for the 
observation of the movement of prices. It was not until the year 
1905 that the publication of relative prices was begun. The ofV.cial 

, series of index numbers has been extended back only as far as the 
year 1899. 

SOURCES OF QUOTA'l10NS. 

The number of markets represented in this study has been limited 
to those with permanent arrangements for furnishing reasonably 
acourate and representative quotations. The following sources of 
information, representing 30 wholesale markets, are acknowledged in 
the report f'Jr the year 1911: Chambers of commerce or boards of 
trade in Augsburg, Berlin, Bielefeld, Brunswick, Bremen, Breslau, 
Danzig, Dortmund, Frankfort on the Main, Halberstadt, Hamburg, 
Cologne, Konigsberg (in Prussia), Krefeld, Landeshut (in Silesia), 
Leipzig, Liibeck, Magdeburg, Mannheim, Miihlhausen (in Alsace), 
Munich, Miinchen-Gladbach, Nuremberg, Posen, and Stettin; the 
administrations of municipal stockyards and slaughterhouses; the 
mill administration in Bromberg (for wheat flour from Berlin), the 
stock exchange in DUsseldorf, the board of directors of the stock 
exchange in the city of Essen, the United German Jute Manufac
turers in Brunswiok (for raw jute at Hamburg), the Konigsberg 
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Commercial Association in Konigsberg (in Prussia) (for petroleum at 
Danzig), the Merchant.<!' Associatio!l at Lindau, the Royal Adminis
tration of MiDes at Saarbrilcken, and the Bureau of Trade Statistics 
at Hamburg. 

From the beginning ordinary published market quotations have 
been avoided as representing fluctuations in quality and as not being 
scientifically constructed. The study has been restricted to prices 
secured currently from the above-named or similar sources. 

BASE PEBIOD. 

The 10-year period 1889 to 1898 is taken as the base period. No 
reasons are assigned for this selection. 

PRICES: .HOW SHOWN AND COMPUTED. 

Three tables show the prices involved in the computation of index 
numbers. The first shows average monthly prices for the current 
year, the second shows average yearly prices for the 20-year period 
ending with the current year, and the third shows relative prices 
for each year of the 10-year period ending with the current year. 

All actual prices shown are averages. A tabular statement in the 
first report (February, 1879) 'i!.fve for each of the 26 market.<! then 
included in the study the intervals at which prices for the Imperial 
Statistical Office were determined and the methods of determining the 
quotations. According to this statement the average actual prices 
represent great variations from market to market in the number of 
original quotl'otions involved in the computation, some being based 
on daily determinations while others are based on weekly or even 
monthly determinations, and some representing a medium price or 
quality while others are averages of the prices of the highest and 
lowest or of the highest, medium, and lowest grades of the commodi
ties reported. 

A few series of index numbers represent interrupted series of actual 
prices and a few others represent series of actual prices whose com
parability is broken within the period involved in the table. 

N1JMBEB AND CLASS OP COMMODITIES. 

From the beginning (1899) index numbers have been given in sum
mary form for 44 quotations. Of this number three represent iron and 
two each represent coal and petroleum. Each of the other commodities 
is represented by a single quotation. The number of commodities 
is therefore 40. No index number for the total of the 44 quotations 
is published, nor are index numbers shown for groups of commodities. 

Index numbers are given for 40 articles, representing the 235 
quotations of the table of actual prices. The number was originally 
238, the two Stuttgart quotations for cotton yarn and the Stuttgart 

94261'-Bull.173-16---14 
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quotation for cotton goods having been dropped from both actual 
and relative tables. . 

The table of actual average yearly prices as published in 1913 con
tains 320 series of quotations, some of which 'are theInBelves calcu
lations from more than one variety, as, for example, the first Mann
heim quotation for barley. This table at present includes five com
modities not represented in' the tables of relatives, namely, raw 
sugar, refined sugar, molasses, cocoa, and rubber. The compara
bility of all series of sugar quotations has been interrupted by changes 
in tariff laws; there is no continuous series of yearly average prices 
011 molasses for the base period, and the last two articles have been 
added to the list of commodities since the publication of index num
bers was begun-cocoa in 1907 and rubber in the following year. 

The commodities included are not classified into raw materials and 
manufactured products. The great majority are raw materials but 
a number are so-called semimanufactures (Halbflibrikaten). 

Some commodities originally omitted from the list were considered 
desirable but were not included because satisfactory data could not 
be secured. The original- number of articles (30) has been con
siderably increased, but still certain important articles, as, for ex
ample, lumber and flax, are not included even in the tables of actual 
prices. 

DESCBlPTION AND GROUPING OP COMMODITIES. 

Index numbers are shown only for eingle commodities and not for 
groups. 

The description of commodities in the table of index numbers as 
published in 1912 follows: 

Rye (1,000 kilogra17l8). 

Berlin, good, minimum 712 grams per liter [5I.S pounds per bushel]. 
Breela.u, medium. grade. 
Danzig, goode for free exchange (W ...... freion VerUhr). 
Fnmkfort on the Main, minimum 70 kilograms per hectoliter [54.4 pounds per bushel]. 
Hamburg, Russian, in. bond. 
Konigoberg, good, 714 grams per liter [51.5 pounds per bushel). 
Leipzig, Ge1"ll18.\', good. 
Litbeck, R1IlIIian, 71.S kilograms per hectoliter [55.4 pounds per bushel). 
Mannheim, various origins, medium. 
Munich, Bavarian, best. 
Munich, Bavarian, good medium. 

W1ita1 (1,000 hlogra17I8). 

Berlin, good, minimum 765 grams per liter [54.4 pounds per bushel). 
Breslau, medium grade. 
Danzig, goode for free exchange. 
Fnmkfort on the Moln. minimum 75 kilograms per hectoliter [SS.S pounds per bushel). 
Hamburg, HolBtein. Mecklenburg. 
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Konigsberg, good, 749 to 754 grams per liter [54.0 to 54.4 pounds per bushel]. 
Leipzig, German, good. 
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Lindau, 78 to 79 kilogrsms'per hectoliter [60.6 to 61.4 pounds per bushel], .various 
origins. 

Yannheim, various origins, medium. 
Munich, Bavarian, best. 
Munich, good medium. 

Oall (1,000 Hlograma). 

Berlin, good, minimum 450 grams per liter [32.4 pounds per bushel]. 
Breslau, medium grade. 
Danzig, domestic. 
Frankfort on the Ms.in, good, native. 
Konigsberg, good, 447 grams per liter [32.2 pound. per bushel]. 
Leipzig, German, good. 
Lindau, Bavarian, 44 to 45 kilograms per hectoliter [34.2 to 35.0 pounds per bushel]. 
Mannheim, from Eaden, from Wurttemberg, medium. 
Munich, Bavarian, best. 
Munich, Bavarian, good med~um. 

Corn (1,000 kilogra7118). 

Bremen, American, best, in bond. 
Breslau, Russian, medium grade . 
. Hamburg, American, in bond. 
Leipzig, various origiDS. 

Breslau, medium grade. 
Do.nzig, brewing, domestic. 

Barley (1,000 kilogra7li8). 

Frankfort on the Main, brewing. 
Konigsberg, 647 to 652 grams per liter [46.6 to 47.0 pounds per bushel]. 
Leipzig, German, good. 
Lindau. Hungarian, 65 to 66 kiJogrsms per hectoliter [50.6 to 61.3 poWlds per bushel]. 
Magdeburg, Chevtlier, good medium. (Not in 1912.) 
Mannheim, from Baden, from the Palatinate, medium. 
Munich, Hungarian, Moravian, etc., best. 
Munich, Bavarian, best. . 
Munich, Bavarian, good medium. 

Hop' (100 ki/ogra7ll8, with&ul wropping.l. 

Nuremberg. market. 
N uremb.rg, Wurttomberg. 
Nuremberg, Hallertauer. 
Nu~berg. Hallertauor 1!OaI. 
Nuremberg, Spalt. 

Potaweo (1,000 ~ilogra7li8, withoul.ac!). 

Berlin, early red, for distilling. 
Berlin, early rod. lor food, .... rtod. 
Bre..lau, good, Sileeian, food. 
Magdeburg. Saxon, for food. 
Magdeburg, distilling. 
Btettin, sorted, rod, for food. 
Stettin, eorted, white, for food. 
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Butcher' 8 meal. 

Beef (100 kilograms [220.5 pounds]) Berlin, slaughter weight.' 
Pork (100 lriIograms [220.5 pounds]) Berlin, slaughter weight.' 
Veal (100 kilograms [220.5 pounds]) Berlin, slaughter weight.' 
Mutton (100 kilograms [220.5 pounds]) Berlin, slaughter weight.' 

Ryeftour (100 kilovra1718 willi Back). 

Berlin, No. all, good average grade. 
Daflzig, No. 011, domestic price (Inlandaprei8). 
Cologne, No. OIl. 
Munich, No. O. 
Posen, domestic,. No .. 0/1. 

Berlin, No. 00, with sack.-
meat ftqur (100 kilovra1718). 

Danzig, No. 00, with sack, domestic price 
Cologne, Rhenish, No. 00, with sack. 
LUbeck, German, No. 0, without sack. 
Munich, Bavarian, No.2, with sack. 
Posen, domestic, No. 00, with sack. 

Berlin, I quality. 
Berlin, II quality. 
Munich, finest Swiss. 
M~ch, mountain. 

Butter (100 kilo!f"01718). 

Raw BUgar (100 kilo!f"01718, net weight).' 

Brunswick, 88 per Gent centrlfugal, without sack, 3 months' time. 
Balle, 88 per cent centrifugal, without sack, 3 months' time. 
Magdeburg, I product, 88 per cent centrifugal, without sat'k, 3 months' time. 
8tettLn, 88 per cent centrifugal, without sack, 3 months' time. 

Refined BUgar (loo kilovra711ll).' 

Bl1lI1BWick, without container in pa.per. 
Magdeburg, I loaf (Brot), without container, in paper. 
Stettin, I loaf (Brot), without container, in paper. 

Mow ... (tOO ki/o!f"01718, ""t weight).' 

Magdeburg, for distilling. 

Potato alcohol, crud. (tOO liter.), alcohol. 

Hamburg, with container. 
Rapuetd <>il (100 kilo!f"07/UI). 

Berlin, crude, without container. 
Danzig, crude, with container, export price. 
Frankfort on the Main, with container. 

1 Slaughter weight (ScPllacAtgtwlcAt) is the presumptive weIght or the four quarters on which the price 
or the anlmlLl, without the deduoUon of the value orhlde. head, teet, entralliJ, etc., haa been apportlonod. 

Prior to July 1,1897, quotations were not on slaugbterwelgbt. At the time the changewu madeJt 
was stated thnt according to 1nlarmatlon from authoritative 8On.rces the quotatloDa on alaughter weJgbt 
are about 8i per cent higher than on dressed weight. 

t Desaript1oD8 from table of aotual prioeII. Art10Ie Dot fDoluded fa table of relative pdoes. 
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Hamburg, crude, with container. 
Cologne, crude, good and clear, with container. 
Konigsberg, crude, clear, without container. 
Leipzig, crude, light color and clear, wi.thout container. 
Mannheim, marketable, with container. 

Herrings (1 cask, 150 l:ilograml). 

Danzig, with container, Crown and full. 
Danzig, with container, Crown, Ihlen. 
Hamburg, with container, in bond, Norwegian. 
Hamburg, with container, in bond, Scotch West Coast. 
Stettin, clear, with container, Norwegian, commercial. 
Stettin, clear, with container, Norwegian, large medium. 
Stettin, clear, with container, Norwegian, fair medium. 
Stettin, clear, with container, Norwegian, medium. 
Stettin, clear, with container, Scotch, Crown, full brand. 
Stett.in, clear, with container, Scotch, Crown, Matfu1ls. 
Stettin, clear, with container, Scotch, Crown, Ihlen. 

Coff .. (100 l:ilograml). 

Bremen, clear, with sack, in bond, Sabanilla., fair ordinary. 
Bremen, clear, with sack. in bond, Sn;.oo, good average. 
Hamburg, net weight, in bond, 8ant~ 
Hamburg, net weight, in bond, Rio. 
Hamburg, net weight, in bond, La Guaira, unwaahed. 
Cologne, net weight, with sack, Java, good medium. 
Cologne, net weight, with sack, Santos, good medium. 
Mannheim, Santos, average quality. 

Cocoa (100 l:ilograml, in bond).' 

Hamburg, Akkra current. 
Hamburg, St. Thome, fine. 
Hamburg, Bahia, fair, fermented. 
Hamburg, Trinidad current. 
Hamburg, Samina current. 
Hambwg, Arriba, choice, summer. 

Hamburg, Kongo, Foocbow. 
Hamburg, Kongo, Shanghai. 
Hamburg, Soucbong. 
Konigsberg, common Moning. 
Konigsberg, fine Moning. 
Konigsberg, finest Moning. 

Tea (ll:ilogrmn, ,n bond). 

Rice (100 l:ilograml, in bond). 

Bremen, Rangoon, shelled, 4 months' time. 
Bremen, broken, No. 0, shelled, 4 months' time. 
Hamburg, Rangoon, shelled, highest price, 1 per cent discount. 
Hamburg, Rangoon, shelled, lowest price, 1 per cent discount. 
Hamburg, broken, ahelled, lowest price, 1 per cent discount. 

l DeIcrlpUoDJ from. table of actual prices. Artlcle not lncIwled In table of relative priCflS. 
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Pepper (100 L-iw(T1'fl:fM, in boncl). 

Bremen, Singapore, 4 months' time. 
Hambwg, Singapore, 1 per cent discount. 

Lard (100 hilograms, in bonclJ. 
Bremen, refined American, 4 months' time. 

Leoftobaeeo (100 ~). 

B~en, with packings, in bond, Kentucky, ordinary, 6 months' time. 
Hamburg, in bond, Domingo, wrapper and filler leaves. 
Hamburg, in bond, Brazil. 
Mannheim, in bond, wrapper leaves, Palatinate. 
Mannhei.m, in bond, wrapper leaves and filler leaves, Palatinate. 
Mannheinl, in bond, cut, Pala,tinate. 

Bremen, 100 kilograms, or-hides, best dry, Buenos Aires, 6 months' time. 
Bremen, 100 kilograms, Buenos Aires, Saladero, 6 months' time. 
Bremen, 100 kilograms, kip hides, Durbunga, arsenic slaughtered, 6 months'time. 
Bremen, 100 kilogrl\lDll, kip hides. Hugli, slaughtered, 6 months' time. 
Bremen, 100 kilogrl\lDll, kip hides. Dalla, best, 6 months' time. 
Hambwg, 100 kilograme, ox hid ... Rio Grande, salted. 
Hamburg, 100 kilognuns, ox hides, dry, West Indian; Central American, etc. 
Cologne, 100 kilograms, ox hides, best, green, Uruguay, 6 months' time. 
Colcine, 100 kilograms, kip hid .. , dry, East Indian, beat Dalla, 6 months' time. 
Munich, 100 kilograms, ox and cow hides, best, green. 
Frankfort on the Main, 100 kilograms, calfskins, 3 to 4 months' time. 
Frankfort on the Main, 100 kilograms, goatskins, S to 4 months' time. 
F1anJdort on the Main, 100 kilograms, bare aki.na, 8 to 4 montha' time. 
Leipzig, 500 akins, hare akins, German. 
Leipzig, 500 akin., bare akins, Rusoian. 

Wool (100 /:i/ogrrJ;ml). 

Berlin, North German sheep, medium.. 
Bremen, washed, BuenOB Aires, I. 

Cotton (lOQ /:i/ogrrJ;ml). 
Bremen, midd1iug upland. 
Bremen, good Oommwuttee II. 
Hambwg, New Qrleans, midd1iug. 

Augabwg, 86 warp, 42 woof. 
Augabwg. 20 warp, 20 woof. 

Cotton yam (1 Wogram). 

Krefeld, Eugliab Nos., 40-120, twofold, singed. 
Krefeld, Eugliab Nos., 130-200, twofold, singed. 
Mftlhauaen, in A1sace, metric Nos., warp No. 16, SO days, 2 per cent discountj cash, 

2~ per cent discount. 
MlIlhausen, in Alsace, metric NOB., warp No. 28, 80 dayo, 2 per cent discount; cash, 

2~ per cent diacount. -
M1Uha.u&eD, in A1sace, metric Nos., warp No. 40, 80 days, 2 per cent discount; cash, 2. per cent diacount. 
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Millhausen,m Alsace, metric Nos., woof No. 16, 30 days, 2 per cent discount; cash, 
2! per cent discount. . 

Millhausen, in Alsace, metric Nos., woof No. 37, SO days, 2 per cent discountj cash, 
2~ per cent discount. 

Millhausen. in AJsace. metric Nee.. woof No. 50. 30 daya, 2 per cent discount; caoh, 
2~ per rent discount. 

Munchen-Gladbach. Mule No.8. f. o. b. factory. 
Munchen-Gladbach, Water No. 12. f. o. b. factory. 
Munchen-Gladbach. Water No. 20. f. o. b. factory. 

Calico (1 m,uer). 

Millhausen. in Alsace. 90 centimeters [35.4 inches) wide. 
Millhausen. in AJsace. 78 centimeters [30.7 inches) wide. 16/16 tluead. 

Li ..... yam (1 /:ilogram). 

Bielefeld, English Nos., average price for I and II, No. SO, :flax yam. 
Bielefeld, English Nos .• avel1l!le price for I and II. No. 50. lin yarn. 
Bielefeld, English Nos., average price for I and II, No. 10, tow yarn. 
Bielefeld, English Nos., average price for I and II, No. 20, tow yarn. 
Landeshut, in Silesia. English Nos., a.verage price for I, No. 30, flax yarn. 
Landeshut, in Silesia, English Nos., average price for I, No. 50, flax yarn. 
Lmde!!hut, in Siles:ia., English Nos., ~. ~::age price for I, No. 10, tow yarn. 
Landesbut. in Sileaia. English Nos .• a\iti,ge price for I. No. 20, tow yarn. 

Raw rilk (1 /:ilogram). 

Krefeld, Italian organz.ine, 18--20, 9 months' time, or cash 5 per cent discount. 
Krefeld, ltaJian tram, 24-26, 9 months' time, or cash 5 per cent discount. 
K.refeld, Italian raw (grege.), 12-14, 9 months' time, or cash 5 per cent discount. 
Krefeld, Japanese organzine, 22-24, 9 months' time, or cash 5 per cent ~ount. 
Krefeld, J apaneee tram, 3440, 9 months' time, or cash 5 per cent discount. 
Krefeld, Chinese tram, 86-40, 9 months' time, or cash 5 per cent discount. 

Hemp (100 l:i/ogramB). 

L!lbeck. Petersbwg dreaaed hemp. 

Hambwg. in bal .... 
Mezico:njiber (l00'/:ilogr<rlll8). 

Hambwg. Bnmd Rl 
Raw jut. (100 /:ilograma). 

Hambwg. Good I. native bnmd •. 
Hambwg, Good II, native branda. 

Hambwg, South Kamerun. 
HambUlg. Benguela II. 
Hambwg. Upper Kongo I. 
Hambwg. Kassai I. red. 
Hambwg.MIlBOIIi. 
Hambwg, Mosambique I. 
Hambwg. fine Para. hard. 

Rubb<r. cru<l. (1 /:ilogram).' 

1 Descrlptlons from table of actual prIces. Artlcl. not Included in table of relative prices. 
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Hambwg, ManM8, Negro, heads. 
Hambwg, Cameta. 
Hambulg, Peruvian baJIa. 
Hamburg, Mexican gum. 

German, pig: 
bon (1,000 l:ilogr_). 

Breslau, at the foundry, puddle. 
Breslau, at the founch;', foundry pig. 
Dortmund, at the foundry, Bessemer. 
Dortmund, at the foundry, puddle-I. 
Dortmund, at the foundry, Th0ID8!'. 
Dl188Oidorf, at the foundry, puddle. 
Dl188Oidorf, at the foundry, foundry pig. 
DU88e1dorf, at the foundry, Luxembwg No. S. 

English, pig: 
Hambwg, Scotch No.!. 
Hambwg, Middlesboro No.1. 

Swedish, bar: 
LUbeck, I Stockholm. 

Lead (100 l:ilogrmlll). 

Berlin, various German brands. 
Frankfort on the Main, Rhenish, double refined. 
Halberstadt, refined, Ban, soft. 
Halberstadt, refined, Silesian, soft. 
Hambwg, Harz, soft, double refined. 
Colo~e, Rhenish, soft, double refined. 

Berlin, Mansfeld. 
Berlin, foreign I, BOde brand. 

Copper (100 l:ilogrll77ll). 

Frankfort on the Main, German double' refined, in sheets. 
Hambwg, English, best .elected. 

Breslau, good, Silesian. 
Zinc (100 l:i/ogra7III). 

Frankfort on the Main, refined, zinc blend. 
HeJberstadt, Rhenish We3tphalian, cnlde. 
HambuIg, Silesian, in sheets. 
Cologne, Rhenish, crude, uW H und S S." 

Frankfort on the Main, Banca. 
Rambwg, Banc~ in blocks • 

Tin (100 lcilogra7lll). 

.A.ntllraciu coal (1,000 l:i/ogra7III). 
German: 

Bres1au, pit price, Lower Silesian, gas. 
Breslau, pit price, Upper Silesian, gas. 
Dortmund, at the mine, fallen, lump (run of mine). 
Dortmund, at the mine, puddle. 
Dilsseldorf, at the mine, open-burning. 
DUsseldorf, at the mine, anthracite. 
DUsseldorf, at the mine, unin1lammable. 
DUsseldorf, at the mine, gas. 
Essen, at the mine, open.burning. 
Essen, at the mi.ne, anthracite. 
Essen, at the mine, uninftammable. 
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German-Concluded. 
Essen, at the mine, gas. 
Saarbrftcken, at the mine, open-burning. 
Saarbrilcken, at the mine, anthracite. 

EngIiBh: 
Dantig, f. D. b., EngIiBh, pea. 
Danzig, f. o. h" Scotch, machine. 
Hamburg, f. o. b., West Hartley. 
Hamburg, f ••• b., Sunderla.nd. 

lmerican: 
Petro""'" (100 l:ilograms), tlliIA """tainer. 

Standard white, Berlin. 
Standard white, Da.nzig. 
Standard white, Hamburg, in bond. 
Standard white, Magdeburg. 
Standard white, Ma.nnbeim. 
Standard white, Posen. 
Standard white, Stettin. 

Ruesian: 
Bree1.u. 
LUbeck, "Nobel." 

StJBSTJTunONS. ADDmoNS. AND OMISSIONS. 

217 

Within the period of 13 years covered by index numbers three 
series of relatives have been changed, namely, those for hides and 
skins, cotton yarn, and cotton cloth. The change in the series for 
hides and skins was occasioned by the substitution in 1909 of a new 
set of quotations for Frankfort hare skins (German and Russian) 
with no alteration in the description of the article and with some of 
the earlier actual average prices identical with the old figures. The 
data for six years of the .base period are incomplete for the new 
series. No reason is assigned for the substitution of the new series 
and no explanation is given in regard to its source. The later series, 
being published in the 100year table 1900-1909, does not include the 
first year for which index numbers have been regularly shown. 
Minor substitutions of varieties or brands which apparently do not 
affect prices are occasionally indicated in footnotes to the tables 
(e. g. the Mannheim quotations on oats as given in th~ tables pub
lished in 1912). Actual price series printed in "old-style" type on 
account of a break in the comparability of the figures are in a num
ber of cases represented by relative series (e. g. the Cologne coffee 
quotations). 

The changes in the series of index numbers for cotton yarn and for 
cotton cloth were occasioned by the discontinuance of quotations 
from the Stuttgart market. In this case new series of relatives with 
the Stuttgart quotations eliminated were constructed for the whole 
period covered by the index numbers. Series of actual prices with 
data lacking for one or more years are in several cases represented 
by series of relative prices. 
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Within the period which affects the index numbers only two n~w 
commodities, cocoa and rubber, have been added. In these cases, 
88 in !lases where new quotations are added for commodities already 
included, the actual price series alone is given. 

TABLE OF RESULTS. 

The following table of index numbers is taken from more tl.an ons 
l"llport, because no table of relatives as published covers more than 
10 years. In cases where the earlier and later series of index num
bers are not the same both sets of figures have been copied. 

RELATivE PRICES OF ARTICLES OF WHOLESALE TRADE. 

[Scnuce: V1ertaljahresbefte zur Btatlstik des Deutachen KeJchs: 1912 and preceding yean.) 

(Hue period. 1889-1898-100.) 

Commod'ty. 1899 1000 1001 1002 1003 I"" 1110; 1006 1007 1008 1009 1910 1911 

f-- - t-- - I-- -
Rvfl ........................ 100 07 .. 07 01 00 OS 107 127 123 lIS 101 n3 

eat ..................... 01 88 .. .. .. 08 08 100 116 n, 130 "6 n. 

····I~e)::::::::::::::: 
.. .. 101 lOS .. 92 102 11' 125 n. II. '07 120 
01 103 100 116 106 103 n. n. 131 1<0 13. 127 127 

..................... .. .. .. OS 92 .. 101 10:> 11' n8 112 103 121 
.................... n. .. 81 88 I'" 166 107 ,.. 

'" .. 07 142 195 

Beef .... ::::::::::::::::::: 
.. 103 " 81 Ifrl '33 126 .. 122 121 U5 •• 146 

101 104 102 106 113 n. .. " 129 r~8 121 11. 127 '" Pork •...••.............•... .1 92 107 II' O. .. 123 128 106 112 128 127 no 
Vent ••••••.•••••••.•••..••. P) <") <") <") <") <") <") <") <") <") <") <") 167 
Mutton .................... 106 .03 .09 111 128 123 13< 146 ,.. 136 137 '" , .. 
~~~r:::::::::::::::: 07 95 O' 0' .. 87 01 .01 122 120 110 07 '06 

01 .. 92 92 .. O' .. 07 112 II. 126 113 111 
Butter ..................... 100 100 lOS 101 lOS 107 112 116 II' lI9 120 123 129 
'Potato aloohol. .......••... 102 07 81 71 go 127 107 .1 !l0 ]43 ,OS 107 104 

!:;~;;~::::::::::::::: 
.. 109 107 100 90 " 87 '" 135 129 107 107 11' 

129 ". 116 128 106 .. 136 I" !I' 92 107 121 124 
63 .. .. 55 51 60 62 62 59 60 62 74 D7 

Tea ........................ OS 92 84 .. 87 .. 81 87 O • 88 " .. 102 
Rice ..••................... 106 104 104 OS 104 101 100 103 116 113 197 lOS 11' 

r:rr.::::::::::::::::::::: 147 168 '" 161 167 159 158 .. 3 123 87 .. '03 122 .. lOS 127 152 126 lOS 109 130 135 13, lil 183 136 
Leaf tobaooo .........•.•.•• 103 103 '68 101 93 91 92 103 .21 liS 112 129 HI 
81d0 andskiDs ..........•. .~J, '113 III 122 Il7 '121 132 tH6 137 '25 142 156 I .. 110 107 Il. 115 Il. 129 142 13' '22 
\\'001 ....................... 127 117 O. 104 117 118 123 13' 133 121 132 135 129 
Cotton ..•.................. ,. 120 102 lOS 123 I" 11. 130 135 122 137 m 159 

OottoQ )'1U'll •••••••••••••••• '92 tU7 • lOS '105 t121 t131 "08 
'34 159 137 131 "0 142 '01 116 tllU 104')21 D131 ~ll' 

CalIco •••••.•••••••••.•••••• ... '107 .,. '94 '110 811S '108 127 '" 110 110 121 110 ' .. 108 
,,. 

'94 11l '118 109 

~~:!~::::::::::::::::: .. 118 120 .02 ]]0 120 116 130 157 132 110 12' m 
109 102 01 .. 107 03 .. 107 133 .. .. .. 95 

=~~iibW:::::::::::::: 112 l2< 135 128 121 '" II. 125 132 128 130 133 ". .OS 112 .7 .. 117 128 122 121 117 113 100 104 114 

jlr. ...... :~\iiHi 
.. ", '07 I.' 111 113 .. 0 194 185 152 128 13l 180 

122 '63 115 106 1" 104 104 110 136 "0 101 107 168 
128 145 113 115 103 102 106 117 126 112 110 112 110 
120 .. , lIS 115 113 112 Il. 118 lIS II' 115 12. 123 
130 149 112 .7 100 102 Il. 140 ". 116 112 III 120 

Copper ...•.•..••••.•.•.•... ". H. 141 108 120 110 141 119 ". 121 Il. 116 Il. 
Zino ....................... 131 lOS 01 O' 110 11' 133 141 126 107 lI9 124 135 
Tin ...•.................... "" 168 ... lliO 158 158 180 :no 216 168 169 103 238 
Coal, anthrat'lte, Gmman ... 106 120 12' 116 112 111 113 ", '" 133 129 127 125 
Coal, anthrac.lte, English ... 11s 159 125 118 114 lOS lOS II. 137 121) 118 120 11. 

~~~=: ~~.::~:::::: 100 110 100 103 119 104 .. 106 108 113 110 10. I.' 
102 106' 07 01 .. .. .. • 92 106 112 106 .03 104 

11112 

-
125 
m 
13. 
147 
121) 
184 
166 
1<5 
141 
lSI 
160 
11. 
II. 
184 
141 
123 
145 
107 
111J 
142 
14' 
156 
123 

180 

131 
102 

130 

123 

13< .. 
167 
113 
191 
123 
1:..~ 
123 
1M 
I .. 
141 
2S9 
130 
130 

'" 120 

I No index number publl .. bed. . 
I New leriMoooasIoned. by IIlbstitutlon In J'ranklort quotation tor Oarmanaud Russian harestfDs. 
·Oldll9l'illl!l. 
4 New l81'illllinru.odfng StnttRart quotatloDs . 
• Old series tncludln.l1: Stuttgart qUOtatioDS • 
• New _lei uo1ud1Dg Stuttgarl. quotatlona. 
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INDEX NUMBERS OF THE JAHRBUCHER riJR NATIONALOKONOMIE 
UN» STATISTIK. 

PUBLICATION. 

Three general "indexes" and one table of index prices for .which no 
gene~al relative is computed, all based on German wholeSale price 
statistics, are found in the Jahrbiicher fiir Nationalokonomie und 
Statistik, which is published monthly at Jena, Germany. Theya1:e, 
as now published, the work of Dr. Johannes Conrad, a professor of 
the University of Halle, although in the years through which the 
index numbers have been carried, different persons have 8&!isted in 
their compilation. 

No distinctive name, so far as known, has become identified with 
any of the three, though they are variously spoken of as "Conrad's 
indexes" and the "Jahrbiicher indexes," and are now and then 
referred to as the "Hamburg indexes." 

These index numbeI\l\..ppear about two years late, and with BOrne 
irregularity. Thus the figures for 1911 appeared in the August, 1913, 
issue and those for 1910 in the issue of July, 1912. Since 1887, how
ever, presentation of the fi,,"lIres at some time during the year has been 
made. Each issue of the Jahrbiicher reproduces the figures from the 
beginning, though those for the earlie!' years are grouped by periods 
in the later issues. 

HISTORY. 

The following is a translation of the history of these price studies as 
given by Dr. Conrad in volume 17 of the Jahrbiicher, third series, 
1899, page 642: 

In these Jahrbucher, in volume 3,1864, appeared for the first time 
the results of an investigation into the course of prices, based upon 
the Hamburg quotations on imported goods subject to taxatIOn. 
Prof. Laspeyres was the author. This study was based upon the one 
already made by Soetbeer which brought the data up to 1856, Las
peyres carrying the figures to 1862 for 48 articles. He compared the 
years 1851-1862 with both of the two preceding decades, taking the 
arithmetical mean of the prices, in order to demonstrate the alteration 
of prices in consequence of the gold importation resul!ing from the 
discovery of gold in California. 

In the year 1874, in volume 23, Prof. H. Paasche, then a student, at 
my suggestion carried the investigation further upon the basis of the 
same materials but by a different method. Instead of computing the 
aiithmetical mean he reckoned the quantities of 22 articles consumed 
by the population in the current year and multiplied the quantity of 
each article by the average price for the basic period (1847-1867) and 
by that for the current year, in order to get a more aceurate relative. 

Again in the year 1882 Richard van der Borght, now Prof. van dar 
Borght, took up this computation according to the same principles 
and for the same articles and printed the resUlts of his investigations 
in volume 5 (new series), 1882. However, he used other figures for the 



220 BULLETIN OF THE BUREAU OF LABOR STATISTICS. 

consumJ>tion quantities, since statistics on this subject in the mean
time had improved. 

In the year 1887 we ourselves in volume 15 (new series) utilized the 
Hamburg quotations for im investigation of the price reduction in the 
eighties, and carried the data forward in the same manner. Since 
then w"'ave annually compared the prices of the current year with 
those for preceding years~ in order to determine how the movement 
of prices lias further deVeloped. 

SOURCE OP QUOTATIONS. 

Two of Dr. Conrad's indexes and one table of 47 articles for which 
a general index is not printed are based on the actual yearly average 
prices appearing in the publication entitled "Hamburg's co=erce 
and shipping" (Hamburg8 Handel und Schijfahrt), issued by the 
Hamburg Bureau of Trade Statistics (HandelsBtatistillches Amt). 

This pUblication contains actual prices, per 100 kilograms, net, 
stated in marks. The report for the year 1911 contains prices for 174 
articles and sUbdesignations of articles. The price is that of sea
borne co=erce declared at entry at the port of Hamburg. 

In the first study published in the Jahrbiicher, that appearing in 
volume 3, 1864, by Dr. E. Laspeyres, professor in the University of 
Basel, and entitled "Hamburg prices from 1851 to 1863, and the Cali
fornia RI\d Australian gold discoveries since 1848" (Hamburger Wooren
prei8e 1851-1863 und die calijornillch-c/ustralillchen Goldentdeckungen 
8eit 1848), Dr. Laspeyres stated that the prices for the 48 articles used 
by him in preparing his relative had appeared every Friday since the 
year 1736 in the official "General price-current" (Allgemeiner Prei8 
Oourant). However, so far as known, no use of them for purposes of 
a relative had been made prior to Prof. Soetbeer's compilation 
beginning with 1831. In volume 23, 1874, Prof. Paasche stated that 
the current report on Hamburg's co=erce and shipping for that year 
contained prices for more than 300 articles for the years 1847-1872. 
Prof. Soetbeer, in a study entitled "The movement of prices in the 
years 1886-1890" (Das Niveau der Warenprei8e in den Jahren 1886-
1890), published in the Jahrbiicher, volume 58 (3d series, vol. 3), 1892, 
made the Sll.Ille statement for the years 1886-1888. In other words, 
no material change had occurred in the method of quoting Hamburg 
prices from 1847 to 1888. 

During all these years Hamburg had been a free port, collecting 
duties on all goods entering the city, even if they came from other 
States of Germany, and therefore the prices declared at entry on all 
goods, wheth~r received into. the city by sea or river, by rail or 
wagon, appeared in the official price statistics. On October 15, 1888, 
however, Hamburg entered the German customs union (Zollverein). 
The following statement as to the effec~ of this change on the Ham
burg quotations is abstracted from Prof. A. Soetbeer's statement in 
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the Jahrbiicherfiir Nationalokonomie und Statistik, vol. 3, 3d series, 
1892, pp. 590, 591 : 

With the entry of Hamburg into the German customs union the 
Hamburg trade statistics underwent a fundamental alteration which 
no longer permitted of a direct comparison with former ye,¥",. The 
quotatIOns upon articles of domestic commerce--i. e., articles received 
from neighboring German States-ceased, and quotations upon im
ports entering by sea only were available from that date. There
fore, for only those articles which had previously been exclusively er 
in overwhehning pro:!,ortion brought in by sea were the figures aiter 
1888 comparable. If the long series of preceding calculations of 
average yearly prices was not to be finally terminaten and an entirely 
new series started, it wonld be necessary to make a complete revision 
and recomputation of the preceding tables and a new computation of 
average actual prices to include through the entire period from 1847 
to 1888 only those articles which had been imported by sea. 

The great importance of the Hamburg quotations as a basis for 
price statistics tieing generally recognized, and the great desirability 
of a continuous series f'rm 1847 being evident, the director of the 
Hamburg bureau of trRulo statistics deCided to make this recomputa.
tion. By means of subsidiary material, by use of the price declara.
tions on exports by sea for the period 1847-1888, by the utilization 
of trustworthy market reports for the period, and in some degree by 
the use of expert estimates, the average actual prices were tirought 
to the more restricted basis for the entire period. 

Prof. Soetbeer concludes his discussion in these words: "These com
bined means-i. e., of recomputation-have cost much work and 
time, but one may with all good confidence put ~ust in them that in 
spite of all difficulties success has been attained ill securing the con
tinuity of this most important work on the movement of prices, 
which is not only desirable but necessary." 

The effect of this change is discussed by Dr. Conrad in the Jahr
,biicher for 1893 (3d series, vol. 6, p. 695): 

Unfortunately the first source--i. e., Hamburgs Handel und 
Schiffahrt--has undergone an alteration which has rendered necessary 
a reconstruction of tile tables based upon it. Up to the year 1888 
the prices were reckoned upon the customs declarations of goods 
entering by all means of transportation. As a result of the entry of 
Hamburg into the German customs union the custom&' declaratIOns 
now embrace only goods imported by sea. As a result of this a 
comparison with preceding years could not be made with any accu
racy. Now, however, the yearly average actuall?rices for 1847-1888 
have been recomlluted on the basis of 1888. ThIS has been done by 
restricting the prices for 1847-1888 to those articles which were im
ported by sea. This reduced t.he number of articles upon which 
quotations were given from 320 to 180. 

No changes of importance have taken place since Dr. Conrad's 
article was writtei\. An average actual quotation is now carried for 
each of 171 articles and subdesignations of articles. 
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The fourth series of relative prices published in the Jahrbiicher and 
prepared by Dr. Conrad is hot based upon the famous Hamburg 
wholesale price quotations but upon official statistics of the German 
customs union. The history and source of this series are sep
arately treated on page 232 of the present bulletin. 

From this point it will be necessary to consider separately the 
three series of index numbers based on the Hamburg trade statistics 
w.hlch Dr. Conrad now presents annually in the Jahrbiicher. 

The first series contains relatives for each of 39 articles from 1871 to 
date and appears in current issues of the Jahrbiicher. No general 
relative is now computed for this group. This is the table used in 
the Report from the Committee on Finance of the United States Sen-. 
ate, 1893.' 

BASE PERIOD. 

This table appears in the first study of this series, vol. 3 of the 
Jahrbiicher, 1864, by Dr. E. Laspeyres in practically its present form. 
For 42 of the 48 articles then included in it the period 1831-1840 was 
used as a base. Relatives for 3 articles had 1841-1850 as a base, 
while for 3 articles 185.1-1853 was the base. A general relative, not 
weighted, was computed with 1831-1840 as the base. 

When the study of relative prices was resumed in the Jahrbiicher by 
Prof. Paasche, volume 23, 1874, the period 1847-1867 was used as a 
base and the relativ~ for each of 47 articles was computed, but as at 
present Prof. Paasche made no general relative for this table. 

Of the three articles for which Dr. Laspeyres had been forced to use 
1851-1853 as a base, Dr. Paasche dropped two (soda and Java coffee), 
while rapeseed appeared under a slightly different designation. He 
makes no comment as to how he adjusted it to the basis of 1847-1867. 

Dr. Richard van der Borght, by whom the work was continued in 
1882, did not print this table at all. Its publication was resumed, 
however, by Dr. Conrad in volume I, 3d series, of the Jahrbiicher, 
1891, with 1847-1870 as the base. This base has remained unaltered 
since that da,te. 

PRICES: HOW SHOWN AND COMPUTED. 

In the latest available presentation of the table, that published in 
June, 1914, relatives are shown by articles and decades from 1871 up 
to and including 1900. Relatives appear for 1901-1905, 1906-1910, 
and for each of the years separately from 1906 to 1912, inclusive. 
By the use of the tables in preceding issues, beginniog with volume I, 
3d series, 1891, it is possible to get the decennial relative fo~ each 
article since 1851-1860 and the yearly relative froDj. 1886 to date, on 

I Report from tbe CommIttee OD FiDanceot the United States Senate on Wholesale PrIces. w .... aDd. 
TnmsportaiJoD. Mar. S, l893. IDd CoDiress, 2d.aessIon, ReJlOl1 No. 131M. ~t. I, pp. 297-301. 
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the present base. No yearly relatives are printed for the years 
1864-1885, inclusive, and the yearly relatives for 1851 to 1863, ap
pearing in the Jahrbiicher (vol. 3, 1864) are, as already noted, on a 
different base. Their reduction to the present base has not been 
made except by decades. 

Actual average prices are also shown in the June, 1914, issue of the 
Jahrbiicherby zentners (50 kilograms) in marks, for 1847-1870, for 
the decades 1871-1880, 1881-1890, and 1891-1900, for the five-year 
periods 1901-1905 ana 1906-1910, and by single years from 1906 ~ 
1912. By the use of preceding issues, actual average prices by years 
are available, beginning with 1886. 

A comparison with the official figures shows that from 1891 to 
date the actual prices of the table under consideration are those of 
Hamburgs Handel und Schiffahrt as now published in its current 
issue, reduced from the doppelzentner (100 kilograms) to the zentner 
(50 kilograms). The data ~ years prior to 1891, however, are not 
those shown in the current illficial publication but those published 
previous to the complete recomputation of the official figures, which 
was made after Hamburg entered the German customs union; in 
other words, Dr. Co~d's table of actual prices for years prior to 
1888 has not been readjusted to the basis of 1888, as are the official 
quotations which are now published for 'Hamburg. 

Two relatives are given for each article for the current year, 
namely, the per cent which the average price for that year is of the 
average price for 1847-1850 and for 1871-1880, respectively. 

No general relative has ever been printed for this table except 
as it first appeared in 1864, although the Committee on Finance of the 
United States Senate in 1893 computed a relative for its own use.' 

NUMBER AND CLASS OF COMMODITIES. 

The table shown in the Jahrbiicher for June, 1914, the latest avail
able, embraces 39 articles. As originally computed by Dr. Laspeyres 
the table contained 48 articles, but Prof. Paasche in 1874 made a num
ber of changes in his selection and reduced the number to 47. He 
brought the table from 1847 to 1872 to the basis of his selection, 
however, and since he computed no general relative, the changes 
were of no especial significance. As already stated, this table .... as 
not printed from 1874 until Dr. Conrad resumed it in 1891. (Jahr
biicher, 3d series, vol. 1, pp. 916, 917.) In it he used the same 47 
articles that Dr. Paasche had used. 

In later issues of the Jahrbiicher actual prices as well as relatives 
appear for all articles up to the year 1891, inclusive. In 1892, how
ever, neither actual prices nor relatives were shown for raw sugar, 

I Report from the Committee on Fbumoe of the United States Senate on Wholesale PrioeI!. Waps, and 
Transportation. llar.3, 1893. .62cl Congrwts. 2dsess1on, Report No. U9f. Pt. I, pp. 297-*1. 
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silk, fi .. 'C, hops, rapeseed oil, horsehair, or butter, and no prices or rela.
tives have appeared for these articles since that year, although theywere 
not finally eliminated from the table until the issue of the Jarbiicher 
for July, 1911. No explanation of the change is made. 

All the articles embraced in this table are either raw materials or 
semimannfactured materials. 

DESCBIPI'ION AND GROUPING OF COMMODITIES. 

• No description of the articles in this table h\>8 accompanied it after 
its first appearance in 1864. At that time Dr. Laspeyres gave a 
detailed description, but his list of articles is not the same as is used 
in later tables, and the time that has elapsed since its appearance 
makes his description of no great present significance. It is there
fore not reproduced. It may be found in the Jahrbiicher, vol. 3, 
pp. 89-92, inclusive. . 

As the table now stands, th~ description of articles is an exact copy 
of the description found in Hamburgs Handel und Schiffahrt with 
the following exceptions ~ . 

OoUon.-The table as published in the Jahrbiicher merely says 
"cotton" (B(]JIJ,mwoUe), but in the original tagle the boxhead reads 
"Cotton and cotton waste" (BaumwoUe 1J.1I.d fiaumwoTlrabjaU). The 
actual prices are those of "Coinmerc6 and shipping" reduced. to a 
basis of 50 kilograms. . 

Ooal.-Dr. Conrad's designation is "Coal and coke" (S!einlco7ilen 
unil Koks), but'the official designation is "Coal" (S!einlcohlen). Dr. 
Conrad's actual prices are the same as the official figures, reduced to 
zentners. 

Iron, English bar.-This designation does not appear at aU in the 
official Hamburg figures. "Bar iron from all sources" (S!ang~Eisen 
im Ganzen) and "English strap iron" (S!ang~Eisen, englisch) are 
quoted. Comparison of the actual prices, as quoted by Dr. Conrad 
in the Jahrbiicher, shows that from 1881 to 1890 the quotation appear
ing under the heading "English bo.r" is "English strap iron." From 
1891 to 1905 it is the quotation of the official figures for "bar iron 
from all sources." From 1906 to 1910 it is again the quotation for 
"English stfap iron." So far as can be ascertained, no explanation 
of this irregularity is offered. 

No grouping of commodities is made in the table. No general 
relative has been published since 1864. The relative for 1864 was 
not weighted. 

A second table of weighted relatives for six groups containing 19 
articles, together with a combined weighted relative for all articles, 
appears in current issues of the Jahrbiicher. The weighted relative 
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for all articles is in each issue compared with a simple relative based 
on all the articles quoted in the official Hamburg prices for which the 
continuity of the quotations is such as to make them usable. This 
latter relative is discussed on pages 228-232 of this bulletin. 

BASE PERIOD. 

The weighted relative as now published is calculated on two bases 
for purposes of comparison: 1847-1880 and 1871-1880. The table a.Is,o 
contains a relative for/the years 1871-1880 with the period 1847-1867 
as a base. -

This table first appeared in Prof. Paasche's study published in vol. 
23, 1874. At that time 1847-1867 was used as the base. This same 
-period was used as the base period by Dr. van der Borght in 1882, but 
he also made a relative for the years 1876-1880, with 1847-1875 as a 
base. When Dr. Conrad calculated this table in 1887 he reduced it 
to ite present form. ~. 

PRICES: BOW SHOWN AND COMPUTED. 

As the table is now published relatives are shown for the 100year 
periods 1881-1890 and 1891-1900, for the 5-year periods 1901-
1905, and 1906-1910, !\.!l,l for each year since 1905. By the use of 
preceding issues a yearly relative for the present 19 articles is avail
able beginning with 1888 and also a relative by 5-year periods begin
ning with 1881-1885. 

NUMBER AND CLASS or COMMODITIES. 

The first issue of the table embraced 22 commodities, all raw ma
terials. As it now appears it contains 19 raw materials. The re
duction from 22 to 19 articles really occurred in 1892, since in the 
table of actual prices from which the relatives were made no quotation 
has appeared for sugar, silk, or unforged zinc since 1891. The table, 
however, was preserved in its original form until vol. 31 of the Jahr
biicher, 1906 (containing the relative for 1904), when the table was 
recast to include only the 19 articles now quoted. No explanation of 
the reason for the omission of the three articles noted above was made, 
but since they are not now quoted in Hamburgs iIandel und 
Schiffahrt, their omission from the official statistics undoubtedly 
forced their omission also from Dr. Conrad's weighted relative. 

D£SCBIPTION AND GROUPING OP OOMMODITIES. 

The articles used by Dr. Conra.d are described in his table exactJy 
as they appear in their original source (Hamburgs Handel und 
Schiffahrt), with four exceptions: 

1. Rict.-The quotation on rice is that for all rice, without dis
tinction of kind. 

1I£,'61'-Bull.li3-11i-16 
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2. Ootton.-In the Jahrbucher the quotation under the heading 
"Cotton" (B(//Umwo7le) is the price appearing in Hamburgs Handel 
und Schiffahrt under the heading "Cotton and cotton waste" 

. (B(//Umwo7le UM Baumwoll-abjaU). . 
3. FiBh oil.-This article appears in the Hamburg tables merely as 

"Tran, " in the Jahrbucher as "Fischtran." 
4. Ooal.-The quotation in Hamburgs Handel und Schlfrahrt is 

far "coal and coke" (Steinkohkn uM Koles), while i¥ the JahrbUcher 
the heading used is merely "Coal" (Steinko~). The price, how
ever, is that for coal and coke. 

Actual average prices are also shown in current issues of the 
Jahrbucher by zentners (50 kilograms) in marks from 1847 to date.' 

The grouping of articles is as follows: . 
I. Coffee, cocoa, tea, pepper, and rice. 

II. Cotton. 
III. Indigo, saltpeter, fish oil, and palm oil. 
IV. Iron (pig and cast), tin, copper, and lead. 
V. Coal. 

VI. ·Wheat, rye, barley, and oats. 

WEIGHTING. ~ 

. The index number' under consideration was first weighted by Prof. 
Paasche according to consumption in the German Empire in 1874. 
He states that he determined the consumption quantities which he 
used by various me!LllS. For those articles which were not pro
duced in Germany it was possible to get fairly accurate .data from the 
import and export statistics of the German customs union. The arti
cles which came to Germany exclusively by importation were ooffee, 
coooa, tea, pepper, rice, cotton, indigo, saltpeter, fish oil, and palm oil. 
Domestic production of sugar being at that time subject to a tax, it was 
possible to get accurate statistics of the consumption of sugar from the 
official imperial statistics (Rcichsstatistile). The same was true of the 
mineral products, iron, zinc, tin, copper, lead, and coal. Prof. Paasche 
stated that the least satisfactory were his statistics for the consump
tion of graill. He found that it was absolutely impossible to make 
accurate tables of grain production, and he therefore used the figures of 
Hausner in his "Comparative European Statistics" (V ergleichende 
Statist:iJc Europas), 1864. 

The weighted relative was computed according to the method 
cf Drobisch. To illustrate, the relative for each group for the year 
1868 was computed as follows: 

German consumption for that year of each article in the group was 
ascertained as indicated above. It was then multiplied by the aver
age price for the base period, 1847-1867, and by the averag~ price 
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for 1868. The sum of the products for 1847-1867 was then asoer
tained and likemse the sum of the products for 1868. The relative 
for 1868 was the ratio of the sum of the products for 1868 to the sum 
of the products for 1847-1867. 
. The relative for the entire table of 22 articles (now 19 articles) iD 
six grou~ was made in the same way. That is, the sum ·of all the 
products for 1847-1867 was found and the sum of the products for 
1868 was compared with it. to get the general relative. Thus, th~ 
textile group consis~d of cotton and silk. The aversge price of 
cotton for 1847-18(17 was 26.83 thalers per zentner; for 1868, 25.92 
thalers per zentnef! The consumption of cotton in 1868 was 1,509,-
961 zentners. The average price of silk for 1847-1867 was 616.31 
thalers per zentner; for 1868, 858.12 thalers per zentner. The con
sumption of silk for 1868 was 22,088 zentners. The relative for the 
group was therefore secured as below: 

26.83X1,509,961 eq~ •................ 40,512,254 
616.31X22,083 equals.................. .... 13,613,055 

54,125,309 

25.92X1,509,961 .quals............. ........ 39,138, 189 
353.12X22,083· :uaIs...................... 18,954, 155 

\ of' ... ' ... :'),. 58, 092, S44 

~'<;47,"" i 5 809 234 400 
Rel&tive lor 1868 <\00. ),QI .. ;;..... ........... M, I2s,a09 equaIB 107 

The sum- of the 22 products for 1847-1867 was 954,341,370; for 
1868 it was 1,130,430,232. The relative for the 22 articles for 1868 

113,043,023,200 
therefore was 954,341,370 equals 118.5. 

The table was reweighted for each year from 1868 to 1872, iDclu
sive, accordiDg to the consumption for that year. 

When Dr. Richard van der Borght computed this table in 1882, 
he followed the same method as Prof. Paasche, weightiDg anew for 
each year the figures for the years 1873 to 1880, inclusive. As to 
the source of his statistics of consumption he states that for gra.inS, 
instead of using Hausner's results for the years 1873-1877, he sub
stituted the figures of X. von Neumann-Spallart which had appeared 
in his "Review of International Traffic" in 1878. For the years 
1878-1880 he used the imperial statistiClf of domestic grain produc
tion which had become available. 

The estimates of consumption of other articles were all based on 
official imperial statistics (ReicMstatistik), includiDg statistics of 
domestic production, and of export and import. 

When Dr. Conrad computed the table for the years 1880 to 1886, 
iDclusive (Jallrbiicher, vol. 15, pp. 322-331), he used the consumption 
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statistics of 1880 for the entire table, having abandoned Dr. van 
der Borght's method of weighting each year separately. Dr. Conrad 
has continued to weight this table according to the consumption 
statistics of 1880 to the present time. 

So far as can be ascertained, the general relative for the entire 
19 articles was weighted for all years prior to 1906, inclusive, as 
indicated in the preceding paragraphs. From 1901 to date, however, 
the general i:elative has been obtained by computing the simple 
arithmetical average of the relatives for the sj,-.: groups: 

TESTING, c. 
It can not be said that any method of testing WIUI applied to Dr. 

Conrad's weighted relative prior to 1889. From that year, however, 
the weighted relative has been compared to the unweighted relative 
for all articles with continuous quotations included in Hamburgs 
Handel und Schiffahrt. For 1889 this simple relative embraced 318 
articles. It now includes but 151 articles. Dr. Conrad has also 
included in his periodical price studies since that date a relative 
based on the official imperial quotations (ReichsstatiBtik), and in addi
tion has reprinted Sauerbeck's index as found in the Journal of the 
Royal Statistical Society, London. These various'relatives he has 
utilized for comparison with his own worl).., ''.' 'I 

..., . t > 

Intla numlMr. computed from iJ,.leea o,enna'Ltlclel!. 

Beginning with volume 1, 3d series, o~ th~vJa.hrbiicher for 1891, 
Dr. Conrad's price studies have also included, as statfld in'the preced
ing paragraph, a simple relative for all the articles con~ained in 
Hamburgs Handel und SchifIahrt for which the quotations have 
been ,continuous. The relative is printed in the same table as the 
weighted relative described above and is used for purpose of compari
son with it. 

BASE PERIOD. 

The base periods are the same as for the weighted relative already 
discussed, Arelative for the years from 1811 to 1880, with 1841-1861 
as the base, and two relatives for the years from 1881 to date are 
shown. Of \he latter the first has as its base the period 1841-1880, 
while the second is computed upon 1811-1880 as a base. 

PRICES: BOW SHOWN AND COMPUTED. 

In the latest available issue of the Jahrbiicher (June, 1914), rela
tives are shown for each of the decades 1881-1890 and 1891-1900, 
for the five-year periods 1901-1905 and 1906-1910, and for the years 
1906 to 1912 separately. By the use of preceding issues it is possible 
to get a yearly relative beginning with 1886 and a relative by five
year periods beginning with 1881-1885. 
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NUMBER AND CLASS OF COMMODITIES. 

As now printed the index number includes 157 articles, largely raw 
materials, but including also some manufactured and semimanufac
tured articles, as varied in -character as possible. A yearly relative 
on the present basis of 157 articles is available ooly from 1902 to date. 
This is occasioned by the fact that when the relative was recomputed 
on its present basis the years prior to 1902 were grouped. 

When first computed for 1889 and preceding years 318 articles welle 
included. The rela.tive for 1891 and preceding years, which appeared 
in volume 5, third series, embraces 320 articles. However, by the time 
that Dr. Conrad prepared his relative for 1892 the recomputation of the 
Hamburg prices necessitated by the entry of Hamburg into the Ger
man customs union, to which repeated reference has been made, had 
taken place, and Dr. Conrad found it necessary to recompute his rela
tive on the reduce<l basis of 163 articles. 

Dr. Conrad's s~fement concerning this is as follows: 

It became necessary for us to reduce the number of articles included 
in our computation of the arithmetical mean from 320 to 163 articles, 
and on thiS basis we have available figures from 1847 to date. This 
fact is bound to have an appreciable effect on our resolts. The de
crease in prices as a result of this in recent times is rendered less impor
tant, while the rise in prices in the seventies compared to 1847-1867 
becomes greater. Thus with the old list of articles the relative for 
1871-1880, with 1847-1867 as a base, is 104. .With the restricted 
list it is 111. With 1847-1880 as a base the average of 320 articles 
for the decennium 1871-1880 haa a relative 79, but the relative for the 
new list of 163 articles is 95. 

The difference is yet greater for the years 1890--91, for which the rela
tive according to the old method on the base 1847-1880 was 74, 
but is now 95, and on the base 1871-1880 was 72 and is now 85 plus. 
The year 1392, so far as comparison is possible, with the base 1871-
1880 would have shown a decrease of from 70 for 1891 to 68 for 1892. 
With the present list of articles, however, the relative for 1892 is 82.7 
as against 87.4 for 1891. 

This is a difference of about 15 per cent, arising from the fact that 
the prices of domestic product& had decreased much more than the 
prices of those imported by sea. This difference will serve to warn 
against the putting of too great faith in these tables, f~r they show 
how results differ according to the number of articles considered and 
show how necessary it is to use as large a number of articles as pos
sible. 

With the publication of the relative for 1906 and preceding years in 
volume 34, third series, of the Jahrbilcher, 1907, the number of articles 
was further reduced to 158 and the relative was recomputed from the 
beginning on the new basis. Dr. Conrad does not state what articles 
were dropped. When the index for 1907 was printed the number was 
still further reduced to 157, without recomputation, where it now 
st.ands. 



230 BULLETIN OF THE BUREAU OF LABOR STATISTICS. 

DF..9CRlPTION AND GROUPING 01" COMMODITIES. 

No list of included articles is printed in the Jahrbiicher. The 157 
articles, however, are from the following list of 174 articles for which 
average annual prices from 1850 to date appeo.rin "Hamburgs Handel 
und SchifFahrt." The quotations for the articles marked with an 
asterisk (*) are in some degree imperfect, and it seems safe to con
clude that the excluded articles are among those so designated: 
• 1. Aloes. 

2. Antimony. 
3. Oranges. 
4. Arrack. 
5. Asphalt. 
6. Balsam of copaiba. 
7. Peruvian balsam. 
8. Cotton and cotton waate. 
9. Bay leaves. 

10. Tin pl.te. 
11. Sheet iron. 
12. Lead. 
13. White lead. 
14. Borax. 
15. Bristles. 
16. Cinchona bark. 
17. Cochineal. 
18. Divi·divi. 
19. Iron wUe. 
20. Pig and cast iron. 
21. Bar iron from all sources lim 

Ganun). 
22. Strap iron, English. 
22. Sheet billets, Sw.dish. 
24. Iron rails and fishplates. 

"25. Elephant'! tusks and ivory. 
26. P .... 
27. Extract of logwood. 

"28. Extract of redwood. 
"29. Extract of yellowwood. 
"20. Extract of quercitin (dyer'. oak). 
31. Figa 
32. DeerskiI>/o, doeskins, and reindeer 

skins. 
SS. Calfskin •. 
34. Sheep and goat skin •. 
35. Dried fish. 
36. Moots, frEsh and cured. 

"27. Meat extracu.. 
"28. Nu tgalls. 

39. Cotton yarn. 
*40. Coconut fiber yarn. 
*41. Jute and manila hemp yarn. 
42. Linen yarn. 

43. Woolen and half-woolen yarn . 
*44. Casings (L e., for sausages), 
45. Yellow metal and braBB. 
46. Gin. 
47. Barley. 
48. Plate gl .... 
49. Natural guano. 
50. Gum arabic. 

"'51. Gum benzoin. 
*52. Dammar. 

53. Raw rubber. 
54. Copal. 
55. Gutt&-perch. and chicle. 
56. In<J.i&.rubber shoes. 
57. Dried and salted hid ... 
59. Oats. 
59. Hemp. 
60. Reoin and galipot. 
61. Herring. 
62. Logwood. 
63. YeUowwood. 
64. Redwood. 
65. Ebony wood. 
66. Rosewood (Jacaranda). 
67. Corkwood. 
68. Mshogany. 

*69. Walnut wood. 
70. C~ar wood. 
71. Honey. 
72. Ox and cow homs. 
73. Indigo, natural and manufactured. 
74. Raw ginger (zinziber). 
15. Iodine and iodine prepamtioD8. 

*76. Jute. 
77. Ch ..... 
78. Coffee, raw, without designation of 

kind (im G/l?IZen). 
79. Colfee, raw, Brazil. 
80. Coffee, raw, San Domingo. 
81. Coffee, raw, Java. 
82. Coffee, raw, La Guaira. 
83. Coffee, raw, Porto Rico. 
84. Cocoa. 

*85. Potassium monochromate. 
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86. Camphor. 
87. Cinnamon. 
86. Cassia lignea and cassia vera. 
89. Catechu, brown and yellow. 
90. Bon ... 

"91. Bone ash. 
92. Bone charcoal and bone meal. 
9S. Cognac. 
94.CurrantB. 
95. Corks. 
96. Madder. 
97. Copper. 
9B. Licorice. 
99. Leather. 

100. Candles. I 
101. Maize. 
102. Almonds. 

"lOS. Manila hemp, aioal, etc. 
104. Nutmeg ftowe~ ... 
lOS. Nutmegs. ~, 
106. Nails, iron. 
107. Cloves. 

*lOS. Corozo nuts and coconuts (for use 
in maJring buttons, etc.). 

109. Walnu1B and hazelnu1B. 
1I0. Castor oil. 

*111. Cottonseed oil. 
1I2. Coconut oil. 
llS. Linseed oil. 
ll4. Olive oil. 
llS. Palm oU. 
ll6. Turpentine. 

"1I7. Oil cake. 
"lIB. Paraffin and vaseline. 
1I9. MotheHI.pearl sheUs. 

*120. Refined petroleum. 
121. Pepper. 
122. Phosphorus. 
123. PiaBsaba. 
124. AUspice. 

*125. Quicksilver. 
126. Rice, kind not specified (i. e., 1m 

Ga ... en). 
*127. Rice, Ja.panese. 

128. Rice,}ava. 
129. Rye. 
ISO. Raisins. 

131. Rum. 
132. Graes seed. 
133. Clover seed. 
134. FlaxBeed. 
135. Rapeseed (Rap. Undrubsaat). 

"136. Se58.IIle seeds. 
137. Sago and tapioca. 
13B. Saltpeter. 
139. Anchovies. 
140. Sardin ... 
141. Shellac, and gum lac. 
142. Slate. 
143. Grease. 
144. Sulphur. 
145. Sail twine (canvas yarn). 
146. Soda, calcined and crystallized. 
147. Steel. 
143. Stearin •• 
149. Coal. 
150. Rattan. 
151. Sumac. 
152. Tobacco, without designation as to 

origin (im Ganzen). 
153. Tobacco, San Domingan. 

*154. Tobacco, Cu 1"1D. 
155. Tobacco, Porto Rican. 
156. Tallow. 
157. Cordage, new. 
158. Tea. 
159. Fish oil. 
160. Wax. 
161. Baleen. 
162. Spermaceti and lJIlU"garin •• 
163. Wines without designation of origin 

or kind (im Ganzen). 
164. Wines, exclusive of champagne. 
165. Champagne. 
166. French wines. 
167. Portuguese win ... 
168. Spanish win ... 
169. Tartar. 
170. Wheat. 

"In. Woolen waste and'lilioddy. 
172. Sheep's wool. 
173. Tin. 
174. Lemons. 

1 This term is Dot further deflned m current bsuas. The word U Lichte," w4iCh in technical usage is 
equivalent to "Kersen," appears without qualiftcat1on. In tho issue tor 1889 it was deftned as 
.. Swarm-Lichte," 1. e., composite candles; but it can not be safely inferred that at present composite 
candles only are inc1uded,since the tecbn.Ical term If Lichte" coven all sorts 01 candles, as tallow. 
paramo, wu, eto. 
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TESTING. 

The only test of this relative so far as is shown in the Jahrbiicher is 
its comparison with Dr. Conrad's weighted index, with Sauerbeck's 
index for England, and with that which Dr; Conrad bases on the 
German imperial statistics (ReichastansU1c). 

Inda number. baud 011 prlt!#ItJ 01 ,h. German. cuato".. union. 

.In IIddition to the three series of index numbers described in the 
foregoing par~graphs Dr. Conrad regularly includes in his annual 
study of prices II table of IIctUal lind relative prices derived from 
official quotations of the German customs union. This table first 
appeared in the Jahrbiicher when Dr. Conrad took up the work of 
studying German prices, as published in _the fifteenth volume of the 
new series, 1887 (forty-ninth volume of entire series). This index 
has usually appeared with those based on Hamburg prices, but in a 
few cases has been issued separately. In general it has appeared 
more regularly than the Hamburg index. 

SOURCE OF QUOTATIONS. 

In the volume of the Jllhrbiicher in which this table first appeared 
Dr. Conrad merely states that" Table III, wnich follows, presents the 
movement of prices from 1871 to 1886, as they are so satisfactorily 
published in the efficial imperial statistics, and we compare the periods 
1879-1882 and 18.83-1886." 

In the next issue, however, the table is credited to the "Monthly 
Statistical Journal of the Gel'qlan Empire" (Monatshefte der Statisti1c 
des DeuJ,schen Reicks), and it continued to be so credited until the 
publication of the table for the year 1892 (Jllhrbiicher, 3d series, vol. 
61, entire series, 1893). From that date to the present it has been 
from the "Monthly Statistical News of Foreign Commerce in the Ger
man Customs Union" (Statistische Nachweise tiber den a'U8Wiirtigen 
Handel des deutschen Zollgebiet8). 

BASE PERIOD. 

As at pl'CSjlnt issued the index is computed upon two bases-
1879-1883 and 1879-1889. The period 1879-1882 was the base as 
the table was originally printed. It was changed io 1879-1883 with 
the presentation of the table for the year 1888 (Jllhrbiicher, vol. 18, 
whole series vol. 52, 1889). The second index, with the base 1879-
·1889, was added when the table was printed for 1890 (Jllhrbiicher, 
3d series, vol. 1, whole series vol. 56, 18~1). 
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PRICES: HOW SHOWN AND COMPUTED. 

On the b~e 1879-1883 the table as now published' shows relatives 
by five-year periods from 1884 to 1913, inclusive, and annual rela
tives for years since 1908. By the use of preceding issues of the 
Jahrbiicher an annual relative is available from 1888 to date, except
ing for 1889 and 1902. For these years relatives'were not computed, 
although the actual prices were available. 

On the b~e 1879-1889 the tahle shows relatives by five-yeM" 
periods from 1889 to 1913 and annual relatives from 1908 to date. 
By the use of preceding issues an aIillual relative is available from 
1890 to date, except for 1889 and 1902, as noted above. 

Actual prices are presented in the same way, and are available for 
every year of the period covered. 

NUMBEll AND CLASS 01' COMMODITIES. 

The taqle as cons)i(ucted embraces quotations on 33 articles. In 
this number are included two designations each for sugar, coffee, 
tobacco, and cotton yarn. However, for the years since 1909 the 
quotation on herring is lacking, while from 1907 to date no quotation 
on copper is shown. Therefore the relative as now printed is actu-

- ally based on 33 articles from 1884 to 1906, 32 articles from 1907 to 
1909, and 31 articles for years since 1909. 

The relative, however, is not computed on 31 quotations but on 103, 
as for many articles several quotations are utilized in making up the 
average annual price on which the relative is based. There has been 
a slight variation in the number of quotations from time to tinJe, but 
no change of any significance. As first issued the relative was based 
upon 96 quotations. 

Of the 33 articles in the list some are raw materials, others are fin
ished manufactures, while a few are seminJanufactured products. 

DBSCIlIPTION AND GROUPING OF COMMODITIES. 

The articles are not divided into groups. They are described as 
follows in the current issue of the Jahrbiicher: • 

1. Wheat, 14 quotations (1892 to date). 
2. Rye, 14 quotations (1892 to date). 
S. Barley, 16 quotations (1892 to date). 
4. Maize, 6 quotations (1892 to date). 

1 JahrhOcherfilr National6konomle und StGUsUk, 102. Band (m. Fo1ge, 47. Band). Heft 6.IUDJ, 1914. 
p.8OO. 

Idem. pp. m-sOl. 
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TESTING. 

The only test of this relative so far as is shown in the Jahrbilcher is 
its comparison with Dr. Conrad's weighted index, with Sauerbeck's 
index for England, and with tha.t which Dr; Conrad bo.ses on the 
German imperial statistics (Rei.cM8tati8tiJc) • 

• In addition to the three series of index numbers described in the 
foregoing paragraphs Dr. Conrad regularly includes in his annual 
study of prices a table of actual and relative prices derived from 
official quotations of the German customs union. This table first 
appeared in the Jahrbilcher when Dr. Conrad took up the work of 
studying German prices, o.s published in _the fifteenth volume of the 
new series, 1887 (forty-ninth volume of entire series). This index 
has usually appeared with those based on Hamburg prices, but in a 
few cases has been issued separately. In general it has appeared 
more regularly than the Hamburg index. 

SOURCE OP QUOTA.TlONS. 

In the volume of the Jahrbiicher in which this table first appeared 
Dr. Conrad merely states that "Table III, which follows, presents the 
movement of prices from 1871 to 1886, 8S" they are so satisfactorily 
published in the official imperial statistics, and we compare the periods 
1879-1882 and 1883-1886." 

In the next issue, however, the table is credited to the "Monthly 
Statistical Journal of the Gerqtan Empire" (Monatshefte der Statiatik 
des De:ut8chen ReicM), and it continued to be so credited uutil the 
publication of the table for the year 1892 (Jahrbiicher, 3d series, vol. 
61, entire series, 1893). From that date to the present it has been 
from the "Monthly Statistical News of Foreign Commerce in the Ger
man Customs Union" (Statisti.ehe Naehweise uber den a'U8'Wiirtigen 
Bandel des dw.t8chen Zoligebiet8). 

BASE PERIOD. 

As at pre!¥'nt issued the index is computed upon two bases-
1879-1883 and 1879-1889. The period 1879-1882 was the base as 
the table was originally printed. It was changed to 1879-1883 with 
the presentation of the table for the year 1888 (Jahrbiicher, vol. 18, 
whole series vol. 52, 1889). The second index, with the base 1879-
1889, was added when the table was printed for 1890 (Jahrbiicher, 
3d series, vol. 1, whole series vol. 56, 1891). 
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PRICES: HOW SHOWN AND COMPUTED. 

On the base 1879-1883 the table as now published' shows relatives 
by five-year periods from 1884 to 1913, inclusive, and annual rel .... 
tives for years since 1908. By the use of preceding issues of the 
Jahrbiicher an annual relative is available from 1888 to date, except
ing for 1889 and 1902. For these years relatives'were not computed, 
although the actual prices were available. 

On the base 1879-1889 the table shows relatives by five-yeSd" 
periods from 1889 to 1913 and annual relatives from 1908 to date. 
By the use of preceding issues an a,mual relative is available from 
1890 to date, except for 1889 and 1902, as noted above. 

Actuo.l prices are presented in the same way, and are available for 
every year of the period covered. 

NUMBER AND CLASS OF COMMODITIES. 

The taqle as constructed embraces quotations on 33 articles. In 
this number are ili.~'lded two designations each for sugar, coffee, 
tobacco, and cotton yarn. However, for the years since 1909 the 
quotation on herring is lacking, while from 1907 to date no quotation 
on copper is shown. Therefore the relative as now printed is aci;u.-

- ally based on 33 articles from 1884 to 1906, 32 articles from 1907 to 
1909, and 31 articles for years since 1909. 

The relative, however, is not computed on 31 quotations but on 103, 
as for many articles several quotations are utilized in making up the 
average annual price on which the relative is based. There has been 
a slight variation in the number of quotations from time to time, but 
no change of any significance. As first issued the relative was based 
upon 96 quotations. 

Of the 33 articles in the list some are raw materials, others are fin
ished manufactures, while a few are semimanufactured pro<!ucts. 

nEscBlP'l10M AND CROUPING OF COMMODITIES. 

The articles are not divided into groups. They are described as 
follows in the current issue of the Jahrbiicher: • 
1. Wbeat, 14 quotations (1892 to date). 
2. Rye, 14 quotation. (1892 to date). 
S. Barley, 16 quotations (1892 to date). 
4. Maize, 5 quotations (1892 to date). 

1 JahrbOcbertar Natlonal6konomie und Stntlstlk. 102. Band (ill. Foige, 47. Band), Hett 6. JUDi, 191(, 
p.800. 

Idem, pp. 7w-siu. 
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5. Oats, 14 quotatioll8 (1892 to date). 
6. Wheat flour, 6 quoiatioll8 (1892 to date). 
7. Rye flour, Berlin. 
8. Rap .... d oil, Berlin. 
9. Potato alcohol, Berlin (1892-1903), Hamburg (1904 to date). 

10. Raw sugar, Magdeburg. 
11. Retinee! sugar, Magdeburg. 
12. Coffee, Rio, good ordinary, Bremen (Sahanilla, 1896 to date). 
13. Coffee, plantation, Ceylon, medium, Frankfort on the Main. 
14. Rice, Rangoon table, Bremen. 
15. Pepper, Bremen. 
16. Henins, Norwegian, Hamburg (S.otch, 1904 to date). 
17. Leaf tobacco, ordinary Kentucky, Bremen. 
18. Leaf tobacco, second-grade Brazil, Bremen. 
19. Cotton, middling upland, Bremen. 
20. Wool, Berlin. 
21. Hemp, Lilbeck. 
22. Raw silk, MiIau organzine, Krefeld. 
23. Cotton yarn, Noa. 40-120, Krefeld. 
24. Cotton yarn, warp 16, Mtlhlhausen, in Alsace. 
25. Cotton cloth, Mtlhlhausen, in Alsace. 
26. Linen yam, No. 30, flu. yam, Bielefeld. 
27. Lead, 6 quotationa. 
28. Copper, Mansfeld, Berlin 
29. Zinc, 5 quotations. 
SO. Tin, S quotations. 
S1. Pig iron, Scotch No. I, Hamburg (up to 1900, iIlcluoive, Berlin). 
32., Petroleum, Hamburg (up to 1900, Bremen), in bond. 
3S. Coal, Westphalian, Berlin. 

SUBSTITUTIONS AND ADDmON9. 

Such substitutions as have been made are with respect to grade or 
place of quotation and are indicated in the description above. No 
additions to the list of articles have been made. 

TESTING. 

This relative is presented for purposes of comparison with the two 
other general relatives published currently in the Jahrhucher, namely: 
The weighted relative of 19 articles (based on Hamburg quotations) 
and the simple relative of 157 articles (also based on Hamburg 
quotations)! 
. Dr. Conrad also reprints Sauerbeck's index for comparison with 
his own, and in addition compares' them with other studies which 
appear from time to time. 
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TABLES OP RESULTS. 

The following tables, compiled mainly from the issue of the 
Jabrbiicher for June, 1914, show the principal index numbers com
puted by Dr. Conrad: 

RELATIVE PRICES OF 89 SELECTED ARTICLES (BASED ON HA)[BURG TRADE STA
TISTICS). BY SPECIFIED PERIODS, 1871 TO 1910, AND BY YEARS, 1006 TO 1912.1 

(Base period. UW7-1870-100.) 

Article. \~ 11~-1~ 1~- \~ ~ 1907j~~~~::-
CotJee (BrarJl). 155.13120.29 125.6 75.90 83.37 82.99 73.75 81.84 84.65 1~.~ 130.44 150.41 
Cocoa •••••••••• \16.53 13t!.~ 119.07 100.48 111.84 103.48 1540.58 118.15 97.66 9~.~ 97.06 102.30 

~iS::::::: =:~ ~:~ ~::: ~:~ :t: ~:= ~::O ~:~ ;~:~ l~:~ 1=:~ It~:~ 
Raisins ...•..... 99.51 88.1 79.43 94.19 102.87 99.51 118.89 102.76 89.1 108.44119.5 122.88 
Aloumds.. .•••.• 110.91 111.22 101.34 101.56 122.96 89.96 125. iO 114.17 126.09 128.26 135.48 138.64 

=i"ou::::: l:g:ra l~:~ 1~:~ 1~~ l~::; 1;t:1 l~:~ l~t:g l~:~ ~:~ l~:fj l~:~ 
Palmoll. ••••••• 100.46 71.04 57.61 62.il 74.67 69.47 78.41 66.63 69.1 85.31 83.16 81.78 
Indigo ..•••.••. 111.41 93.36 77.48 54.23 40.85 47.15 51.89 88.24 33.75 34j:~58 43.05 35.94 
UahoJmD,y •••••. 92.56 83.14 68.59 56.97 42.88 48.53 44.29 44.13 37.11 43. 57.06 7.78 

~=.::::::::: :i~ ~ ~~ :.~ :too g:~ :~:~ ':ci:~~ ~:rJ 1~:1 ~:~~ ~:~ 
Rico ........... 81.43 68.1' 59.36 57.78 65.39 62.24 68.40 69.84 64.47 62:~; 74.60 69.84 

:~~~::::::::: ~::~ :~ ~:~ :g:~ ~:~4 ~:~ ~:;1 ~::: ~:~ ~:~ ~:~ i~:~ 
Darley ......... 12i.1 89.95 .57.76 51.34 67.8-1 63.35 7':..15 71.36 6f~ 62.6 '12.69 86.53 

g~~6ise8d::::: f~:~ ~L'~ ~: :.:: rs:~ ~::r 1~!:~ :::~ ~:~ 1~:: Itt~ fW:~ 
RaJ:.~~.~~. 97.88 84.99 '12.13 88.5 74.68 86.1 ~.~ ~.~ 10.56 16.61 73.75 85.78 
Llnseedoll ..... 9lU: 69.48 66.22 78.36 7i.26 68.06 75.24 76.86 76.57 ~:¥. 115.13 102.08 

~t~~::::::: ~~:~ I~::~ ::~ ~:~ :!:~ :i~ ~~ ~::~ ~:~ ::~ ra:~o ::: 
Wu ........... i6.98 54.1 60.99 74.4175.4 8~.~ &1.06 72.4 67.14 72.72 SO.i9 82.48 

m°:Jc::::::: :r; ~:~ ~~:~ ~:~ ~:~ ~:Tt ~t~ ~:;f ~:~ ~:~ ~:gr ::: 
Lard ........... 86.9 78.25 62.50 75.88 87.9 76.23 83.36 84.71 98.89 lOS.59 89.45 99.65 
Hen1n;S ....... 121.9.4 100.15 1<X!.!7 110. 11~:~4 123.41 126.40 111.75 110.35 115.11 117.26 176.49 
Iron,plg ....... 117.i1 76.5; ~ . ., 83.38 0~:8i 94.55 97 . .?8 97.55 96.46 104.09 96.461m.81 

~per::::::::: :;:~ t:~ ~:~3 ~:: 1~:90 1~:~ 1~l:~ I::~ 1~:~ 1~:~ 1~:~: 1~~ 
Lead........... 112.19 83. i7 86.44 95.00 102. 94 112. 18 116.70 HI2.59 90.23 91. 14 86.49 98.24 
Qulcksilver .... 129.54 &1.4 8i.16 102.~43 91.37 87.;4 84.08 92.43 94.67 95.65 98.04 92.25 

~~!~.~~:: l:ff ~:~ ::gr ~:65 ~:: tJ:~ ~:~ ~: ::: =:11 :t~ ~:: 
Bill' iron (Eng~ 

~~.yW:::: n~:~ lli.~ M:~ ~:: 1~i:8 1~:T' 1::: I:: ~:l~ ~:~3 ~~1 ~!: 
Woolen and 

haH~~~~~~. 101.73 69.98 6!.Z! 54.88 65.61 65.92 68.72 63.18 6~.~ 66.38 67.65 63.32 ~yum ..... 80.55 98.17109.91 116. 117.1 u6:; 121.75 117.93 111.49 111.35 121.11 126.60 

lJ'ahrbtlcher fUr Nationl\lOkonomle und Statlstik. 102. Band (III. Folge. 47. Band). Heft 6.1UD1. 1914, 
p.;w. .. 
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RELATIVE PRICES OF CERTAIN GROUPS OF ARTICLES WEIGHTED IN PROPORTION 
TO THEm CONSUMPTION (BASED ON HAMBURG TRADE STATISTICS), BY SPEeI .. 
FlED PERIODS, IBn TO UllO, AND BY YEAR~, 11106 TO 1912.1 

Prices 
1871-
I ... 

(Due perlod, 1841-1880-100.) 

ArtIcle. ~ II:;" 1::0 1~ 11:0 1908 1907 1908 10 1910 1011 1912 
1847---100). 

""' .••••••••••• 1'1.0 lOO.~ IOU' ..... '10.0 '2.31 BI.S 76.4 77.31 sO.41 .U ..... ~~.~~::} 
K~::::::::: 

Cot ............ 81.& ..... "'-II ....... ~ 51.n '1.' ..... ".11 ....... " ... .. 
m. 

~~.-.r:::::::jIOI.". "'.- 111." & .•. 42.- .... .. ...... 1 .... 38.~ ... - ..... FishoiL....... l.OI 5.1J, ~.I,J L.1l :." iI • ., ~.~ ..... ... ... 

PalmoD •.•.... 

IV. 

"'." "/3.' '10.151 ..... III.' 102." 

v. 
Cool •••••••••••• 10 ... , 7'.> 83.74 88.00 ..... • !.IX' 91.S 

VI. 

~~~y::::::::: 112.61 aOI ... '" "I.~ III .• ".0 "'.& 

'IOJ au 

Wheat ......... j 
oats···········I:...._I __ I-_I--jI--jI-_~ 
Ar • ....!::r:.«:r 105.& 

~::t ::; 
157 Bamburg 
averap prices 111.31 

77.< 

91." 

..... 
8&.10 

67.00 71.31 

a31 "'." 80.52
1 

BV.4, 

... '!' 91.' "' .. 1111.71 117.110 

"' .. .1.0. ..... ...'" "'.77 

72 •• , ... , e7.lf .. .. "' ... 
ml0 ... 1Il 'IO.n , .... ·19.38 

.... ..... "'-81 . .... , ..... 
I labrbdcher fUr NationalOtonomiB ODd Statfstik. 102. BaDd (UL FoJge, 47. Band) Helt 6. JUDI. 191 ... 

P's 7~PUted from prices or only 134 artJcJes, since the separate listing of several quaUUaI of aD arUcle, 
suoh as tea, eo1Iee. nce, wool, 011, etc., has heeD d.boonLlnued. 
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RELATIVB PRICES OF CERTAIN GROUPS OF ARTICLES WEIGHTED IN PROPORTION 

TO THEIR CONSUlfPTION (BASED ON HAHBURG TRADB STATISTICS). BY BPBCI
FlED PERIODS, 1871 TO Iglo, AND BY ~RS, 1908 TO 19l2-Concluded. 

...... 
1871-, ... 

<- period. 1871-1_100.) 

Article. ~ \':; Ii:; 1~- 1=0 1906 11101 11108 1909 1910 liU U12 
1847-

'867-100). 

--' --- --1---1--1--1--1---1--1--1---~-

Co1ree. Brun .. 
~:::::::::: •••••• 71.4:1 88."'" &2.62 7f. fIr 57.1 81.21 70.1 71.1l': 7f.7tl &2..72 85.82 Pepper......... ...- '..... . .... 
Rice. __ •••• _ ••• 

a. 
<:0_ ................... 01 .................... ".21 ..... SO." ..... '13." 01.01 -......... } Saltpeter ...... . 
Flshoil •••••••••••••• 
Palmoll ••••••• 

t.(==-

..... ..... ".22 ... " ... " ".51 87.~ II.' .... , ..... ... .. 

Pig ............. } ...... Tin ............ 
07.' 07." '13.21 ... " ""-, '05.1 • ..... ... " ..." 110.31 120.74 

~::::::::: 
Y. 

CooI. ••••••••••• ....... ,.." ..... ... .. ',1.7, ... " .... , II.'" ... " ..... , ... , ... .. 
VI. 

WbeaI ••••••••• } ...... Ry~_ ••••••••••• ... ., ..... au ..... ..... '15." n ... , .... ... " ... .. ""6 BlU'ley ••••••••• 
Oe.C$.n ..... __ • 

Avmt«fI •• 
Arltbme,jc~l 

... _--- '4.0, ... , ... " "U( ... " 75.52 .... " 07.O! , ... , .... ...... 
~= ~B~= 05., n." 77.31 ".r. ..... "' .. ........ -.-._ .. ... , "'51 74.74 77.21 180.47 

~~~re~~.!:.~~~~ UstIng of.vent qoal1tiesolanartJcl8, 
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RELATIVE PRICES OF SELECTED ARTICLES 18!1OTO 1913(BABED ON ACTUAL AVERAOE 

(Bot\rce: JahrtrilcherrnrNationalOkonomieundBtatll 

"' ... gina' .um
ber_ 

• 1 • 3 • 6 
6 
1 • • 10 

11 ,. 

ArtIcIll. 1890 1891 1892 1803 18114 1896 1806 

I Present number has varied from time totlme. 
* Relative not computed rox this year. 

<_ .... od. 
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PRICES AS SHOWN BY OFFICIAL STATISTICS OF THE GERMAN COSTOD UNION). 

Uk,S. Folge, I, 5, 11, 17,24,31, M, 44, 46, and 41.]' 

..... 
1900 1901 1902 1903 1901 UI06 1906 1907 ~tIOS Ul09 1910 1911 1912 1913 :: 

, bar. 

85.51 9O.ot 
93.13 91112 

104. 4RI'oo. 36 
R9.67 91.M 

102.30

1

107.34 
76.57 81.32 
93.33 91.16 

Ill. IS 10·tll) 
96. 71 Rl.P9 
41.713.;.94 
78.56 $.57 

~~ :.~:.~ :::~ 1::: l~~~ g~~ m:~ 1~:: ~it~ ~: t:~ 
l) :':l~~l:'~ U~:~ H~~ l~~ l~M In:~ U~~ l~~ l~:g !) ~:~ ~::1~~ 1~:~ I:'U l:~t :~~ lM:~ 1~: l:'~ 1:= 
m ~~::~~: l~~ lit~ l~: lrJ:g: 1~; l~:~ l~:~~ ~~:~ 
(~ ._ •••••••••••••••.••••••• 55.89 6fI'¥g &0.50 50.12 4R.S5 65.92 70.94 

~!~ rs:~ ~~~:i n:~ ~~ ~30 ::~ :.~ ~~; it~l ~t~ 
78.54 58. 70 (I) 51.62 M.5I' 69.55 '1O.lit 63.83 82.61 66.00 78,95 110.£9 1~14 109.97 

... S9 76.30 l':j 94 • .19 96.38 
104.SSI02.41 
137.fJl1}2.'i..0I {t 

99.34104.59 (I) 

121 .. 75 100. 09 (I) 

~~ :.~:.~ ~~ 1~~ tb!::1 ~:~ ft.M 1~~ l~:~ I::: 
~~:;: ~:~l::~ 1::1: lit~ l~trf 1::: 61.11 76.305 &9.37 83.:;$ 

112.54 ~ 92.88 109.51 136.56 156.13 U4.47 14S.62 155.41 153.98 141.31 

1K.2Ii •• 81 98.S8 109.99 137.'13 133.58 1~6f 108.49 141.08 146.~ 151.24 

1:~1gf.~1~~ 1~:~ l:'~ l::;i ~~:~ l~!ll~~ l~~ g~~ 
1~~I~t~l~: l:~~ l~~ l~:f 1~= lii:~ l~::: 1~:~ l:t:~ 
~~m~~Mmn~ro~~=OO_M~M_~~~ 

4 
2 
S • 5 • 1 
8 • 10 

11 

12 

13 

" 15 1. 
n 
IS 

I • ., 
21 .. 
23 

24 .. .. 
'Xl 
28 
29 
30 

31 
3' 
33 

• ColJee. SabaniUa from 1896 to date. 
'Java, 1879-1890. 
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INDEX NUMBERS OF OTTO SCHMITZ. 

PUBLlCA\'10N. 

The data embodying the results of Mr. Schmitz's original study 
of the course of wholesale prices were published in book form in Berlin 
in 1903.' "Those from 1903 to 1906 are extracted from manuscript 
figures supplied by the author himself and in the possession of the 
Royal Statistical Society. As regards later years the index numbers 
have been t"ken from the supplement to the Zeitschrift fUr Sozial
wissenschaft <Monatliche Ubersichten fiber die allgemeine Wirtschafts
\a.ge); only the general index numbers for all articles and for one 
group (the metal group) are there given, however." (Great Britain. 
Report of an Enquiry by the Board of Trade into Working-class 
Rents and Retail Prices, 1912. p.354.) 

mSTORY. 

This study was undertaken in order to furnish a convenient means 
of measuring the fluctuations in German prices. It was considered 
highly desirable to construct an index covering a long period of years 
and reliable data from a single source were not available. By using 
two sources the au thor was able to cover the second half of the nine
teenth century and to include six price waves, whose duration he 
fixes as follows: 

From 1849 to 1858.' 
From 1858 to 1870. 
From 1870 to 1879. 
From 1879 to 1886. 
From 1886 to 1895. 
From 1895 to 1912. 

SOURCE OF QUOTATIONS. 

The earlier series of index numbers (1851-1885) is based on quota
tions of the bureau of trade statistics at Hamburg.' Mr. Soetbeer, 
who used figures from the same source, says in regard to the way in 
which the quotations were obtained: 

"Throughput this period (1847-1885) Hamburg was an important 
market for almost all raw materials. Moreover, it has been a free 
port, without duties or differential taxes. Commodities imported are 
declared in writing, with a statement of their weight and of their 
ordinary trade designations. Their value is stated separately for 
each commodity, either according to its price on 'Change that day, 
or if there were no quotations, according to the probable price plus 
the cost of importation. For consigned goods a careful estimate of 

• Die Bowegung dar WarenpreJse in DeutcbsJand von 1851 bis 1902; nebst lwei ErgiLnauogen: Bank
diskont, GoldproduktioD. und WarenpreJsstand, der Wehenpreb, von 400 v. ehr. bill 1900. Von OUo 
Schmit.. Berlin. 1003. 443 pp. . 

lIn reprd to Bamburg Bureau of Trade StaU.Uos see also pp. 220 and m. 
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the prices sufficed, sometimes supplemented with a statement of their 
insured value. These decl.arati6ns, which were carefully supervised, 
were then collected by the bureau of trade statistics, and tables w!1re 
made out of the quantity and value of goods exported and imported." 1 

The later index number (1879-1902) is based on datil of the Imperial 
Statistical Office, which publishes for each of the more important com
modities several series of quotations representing a number of im
portant markets and varieties. From these the author has selected 
as a basis for his index number a single series from a representative 
market, and in connection with the detailed description of the article 
has stated the manner in' which prices are obtained for the Imperial 
Statistical Office at that market. These statements are retained with 
the descriptions as given herewith. Eleven markets are represented: 
Berlin and Bremen by 8 commodities each; Breslau and Hamburg 
by 3 each; and Danzig, Magdeburg, Krefeld, Bielefeld, Dortmund, 
Cologne, and Essen by 1 each. . 

In the few cas~",'l which a hiatus occurs in the official series the 
source of the substituted data is stated in connection with the descrip
tion of the commodity. 

BASE PERIOD. 

The average of the 10 annual prices as given by the Imperial Sta
tistical Office for the first 10 years covered by its reports (1879-1888)
was taken as tho base for both series of index numbers. On the ground 
that the period was a time of quiet and normal business development 
and contained a period of falling prices, beginning in 1880, and a period 
of rising prices, beginning in 1885, the average price was considered 
comparatively normal and reasonably satisfactory as a basis. 

The base period for lard is evidently the 9-year period, 1880 to 1888. 
The Imperial Statistical Office did not publish quotations on lard for 
1879 and no other quotations were substituted. 

PRICES: BOW SHOWN AND COMPUTED. 

The various methods of determining monthly averages are given 
'"' in the section on description and grouping of commodities. The 

simple average method is used in computing the variousJtverages for 
the tables. All index numbers are printed with two decimals. 

Data of the Imperial Statistical Office are in almost all cases 
shown separately from Hamburg data and in much greater detail. 
The principal table of the study shows for each article and group 
of articles the index numbers for each month, quarter, half year, 
and year from 1879 to 1900, while the corresponding table for Ham
burg gives the index number for articles and groups'by years only. 
Actual prices of the later series are shown by months and of the 
earlier by years. 

I BlmetalLbm in Europe, by Edward Atkin3oD. p. 226. 

M2Ill" -BUll.173-1i}-16 
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NUMBER AND CLASS 01' COMMODITIES. 

The index number based on the I'mperial Statistical Office prices 
(1879-1902) represents 29 commodities, while the earlier number 
based on Hamburg prices (1851-1885) includes only 24 commodi
ties-corn, linen yarn, petroleum, and one quotation each for iron 
and coal being lacking. The list of 29 commodities is the original 
list of the Imperial Statistical Office, with the following modific .... 
tions: (1) Wheat flour, rye flour, refined sugar, cotton yarn, and 
cotton cloth are omitted as not being strictly raw materials. Linen 
yarn, however, is not omitted because the list does not include flax. 
(2) Two kinds of iron and two of coal are carried as separate com
modities instead of one description for each group. (3) Lard and 
butcher's meat are added as being important commodities introduced 
early in the period covered by the figures of the statistical office. 

For the years 1909 to 1912, inclusive, however, copper and one 
description of pig iron are excluded. 

DESCBIPTION AND GROUPING OF COMMODITIES. 

The descriptions of oommodities are based on the descriptions 
of the selected varieties as given by the Imperial Statistical Office 
and cover the years 1879-1902.' Concerning the descriptions for 
the period 1851-1885 the general statement is made that Hamburg 
quotations are for standards of quality similar to those of the Impe
rial Statistical Office. 

The grouping of commodities appears in the list which follows. 
The description of the first commodity is given in full, but the descrip
tions of the others are somewhat abbreviated. 

1. Whe4t. 

Official Berlin quotations. The average monthly price is ascertained by the com· 
mittee of senior merchants of Berlin on the basis of daily quotations based on hear~ 
ings of the brokers. The early quotations are for 1,000 kilograms good, BOund, yellow 
wheat of all origins, 71.3 kilograms per hectoliter. On October 1,1887, the standard 
was fixed ata qainimum of 71.5 kilograms per hectoliter, BDd since January 1, 1893, the 
quotation is for good, sound, dry wheat, free from musty odor (hard wheat excluded), 
of all origins, minimum 72.5 kilograms per hectoliter. In the author's judgment 
this repeated raising of the standard has exercised no demonstrable in.6.uence on 
prices. 

A further rise in the standard grading weight to 76.6 kilograms per hectoliter on 
January I, 1893, was caused by the introduction of the new grain tester and was of 
merely formal nature. 

On account of the closing of the Berlin grain exchange there are no official quota.. 
tions for whe&t, rye, and oats from January I, 1897, to April 1, )899. Therefore the 
official BreslBU quotations, ouitablyadjueted (unl<rm~prtchender Anpauung), are ueed. 
For January, February, and March, 1899, information founded upon the daily publi-

I No detaUed description Is available after 1902. 
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catiODB of the central quotation office of the Prussian agricultural chambers was used 
since the etandard of quality was the ijlUne. From April. 1899. the official Berlin 
qUOtatiODB are again given. The index numbere calculated on the Breelau figuIee are 
printed in italics. 

1879. duty free. 
1880-1885. duty per 1.000 kilograms -. 10 marks. 
1885-1887. duty per 1.000 kilograme groee. 30 marks. 
1887-1891. duty per 1.000 kilograme groee. 50 marks. 
1891 and following. duty per 1.000 kilograme groee. 86 marks. 

t. Ry •. 

Official Berlin quotationa. The monthly average price is ascertained as in the 
caae of wheat up to October, 1887. The quotations are for 1,000 kilograms good, 
OIlund rye of aU origiDB. The etandard grading weight roee during the period from 
65.9 to m.8 kilograms per hectoliter without demonstrable influence on the price. 
In the absence of Berlin quotations for the period January, 1897, to April, 1899, the 
procedure was t;he same as in the case of wheat. 

1879. duty free. 
1880-1886. duty per 1.000 kilograms groee. 10 marks. 
1885-1887. duty per"'~10 kilograme -.30 marks. 
1887-1891. duty per ),000 kilograme groee. 50 marks. 
1891 and following. duty per 1.000 kilograms groee •. 36 marks. 

3. Barky. 

Breelau quotations. The price is ascertained every -.leek day by the municipal 
market commisri.oner. The monthly average price is d~rived from the Bresla.u 
chamber of commerce. The quotation is (or 1.000 kilograms medium heavy barley. 

1879. duty free. . 
1880-1885. duty per 1.000 kilograms groee. 16 marks. 
1885-1887. duty per 1,000 kilograms groee. 23 marks. 
1887-1891. duty per 1,000 kilograme groee, 23 marks. 
1891 and following. duty per 1.000 kilograms -. 22.60 marks. 

4.0au. 

Official Berlin quotations. The monthly average price is ascertained as in the case 
of wheat. The quotation is for 1,000 kilograms good, BOuqd oats of all origins. The 
standard grading weight has increased from 89.6 to 41.6 kilograms per hectoliter 
without demonstrsble influence on the price. In the absence of Berlin quotations 
from January. 1897. to April. 1899. the procedure was the IBme .. in the C888 of wheat. 

1879. duty free. 
1880-1886. duty per 1.000 kilograms gr .... 10 marks. 
1885-1887. duty per 1,000 kilograms -. 16 marks. 
1887-1891, duty per 1,000 kilograms groee. 40 marks. 
1891 and following. duty per 1,000 kilograms -. 28 marks. 

5. Com (maiu). 

Bremen quotations. The price is determined every Saturday by the chamber of 
commerce through licensed. brokers, and the monthly average pri;ce is derived from 
the medium pricee actually paid. The quotationa are for 1.000 kilograms mixed 
American corn of prime quality, in bond. On account of a shortage in corn,occa
sioned by poor crops in America, there are no quotations from April. 1882, to March, 
1883. There are likewiae no quotatiODB from September to December. 1884. becauee 
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only La Plata and Danube varieti .. were in the IlllLrket. Although corn is q'lOted in 
bond, duty mteB are given for the sake of cOJllpletenees. 

1879, duty free. 
1880-1885, duty per 1,000 kilograms groos, 5 marks. 
188&-1887, duty per 1,000 kilograms groos, 10 marks. 
1887-1891, duty per 1,000 kilograms groos, 20 marks. 
1891 and following, duty per 1,000 kilograms grOll!, 16 marks. 

Group D.--other prodadll 01 aarI~tare IlIId products at ftahInI. 

6. Herring •• 

Danzig quotations. The monthly average price is ascertained on the basis·of the 
prices actually paid every Saturday or on the I&Bt exchange day of every ' .... k as 
determined by the bouree commission. The quotationa ore for 1 cask 01 1'50 kil ... 
grams gross, HCrown and full," in bond. The custom rate, which is given although 
the article is quoted in bond, is 3 marks per cask. 

7. Rapuud oil. 

Berlin quotationa. The monthly average price is ascertained as in the case 011 wh .. t. 
The quotationa are for 100 kilograms good, raw rap ... ed oil. Owing to the cloaing 
of the Berlin produce exchange, January, 1897, to December, 1898, KonigabEII'g quo
tationa were used for th ... two yeare and continued through 1899 and 1900. Since 
1901 Berlin quotationa have been used again. The relatives for 1897 ond 1898 ore 
printed in italic •. 

1879, duty per 100 kilograms groos, including container, 3 marks. 
1880-1885, duty per 100 kilograms groos, including container, 4 marks. 
1885 and following, duty per 100 kilograms gross, including container, 9 mal,ks. 

8. Al<olwl. 

Hamburg quotationa. The average price is ascertained through the broken!1 by the 
chamber of commerce on the basis of prices actually paid and the averagel of the 
medium prices of every month. The quotation is for mw potato alcohol (per 1()() liters 
plU'e alcohol) in bond. For the sake of completeness the customs rates 80 far 818 could 
be ascertained ore appended. 

January, 1879, to July, 1879, duty per 100 kilograms net, 36 marks. 
July 5, 1879 to 1885, duty per 100 kilograms net, 48 marks. 
188&-1891, duty per 100 kilograms net, 80 marks. 
July I, 1891, to 1uly 14, 1900, duty per 100 kilograms net, 125 marks. 
July 14, 1900, and following, duty per 100 kilograms net, 160 marks. 

9. Raw lnIgaT. 

Magdeburg ".otationa. The average price is determined on the basis 01 the highest 
8.nd lowest prices fixed on Friday of each week by commissions and commulBioners 
of senior merchants. The quotationa ore for 100 kilograms first quality. The dleocrip
tion was 96 per cent polarization until October, 1887, 92 per cent yield until Feb
ruary, 1897, and 88 per cent yield since that date. The first two deecripti·ons are 
coDBiderec1 as corresponding fairly well. The difference in value betw .. n 92 per 
cent. -ilel~ IW~ '00 per cent YltMJ. ~ ii'fun~"~ ~i.; "iiiBC,.., 't"ui. .. ~ ~urull\:iJ t, llut taken 
into account in calculating the index number. From September, 1888, the quota
tion includes customs duty and excludes.excise tax, and the index number has been 
revised accordingly. 

10. Butcher's meat. 

Berlin quotations. Prices have been quoted regularly by the month since May, 
1887. For the y .... I881 to 1886 the yearly average prices were subesquentJy ascer-
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tained and communlcated by the Imperial Statistical Office in December, 1889. 
The price for 1881 is the average price f..- the months March to December. For 1879 
and 1880 Hamburg prices form the bosis of the index numbers. 

The index number is based on the average of the quotations for beef, veaJ., pork, 
and mutton. The earlier quotations were for 100 kilograms. 

Beef, dreesed weight, average of the prices for eecond grade. 
Pork, live weight, with 20 per cent tare, highest quotation for second grade. 
Vesl, dreesed weight, lowest quotation for first grade. 
Mutton, dreesed weight, medium of Ihe prices for firltt grade. • 
Since July, 1897, the prices for beef, veal, and mutton are for 100 kilo~ 

slaughter weight. Both dreaaed weight and slaughter weight are estimated on the 
presumptive weight of the four quarters on which the price of the animal has been 
apportioned, dreesed weight with and slaughter weight without the deduction of 
the value of the hide, head, feet, entra.ils, etc. The price based on slaughter 
weight, according to information obtained by the Imperial Statistical Office from 
authoritative 8OurceB, is about 81- per cent higher tha.n the price based on dressed 
weight. In computing the index number, allowance has been made for this change 
in the manner of quotiug. 

11. Lard. 

Bremen quota~. The monthly average price is ascertained as in the case of 
com. The quotaUODS are for 100 kilograms refined American lard, Wilcox brand, in 
bond. The Imperial Statistical Office did not publish lard quotations until 1880. 
The prices for September, October, and November, 1888, and for January, 1892, were 
merely nominal, owing to lack of the commodity, but were included in the yearly 
average. Although lard is quoted in bond, the rate of du~ 10 marks throughout the 
period, is given. 

Group lIL-CoIonlal pods" etc. 

It. Leqf'lfJbac<o. 

Bremen quotations. The monthly average price is ascertained as in the case of 
corn. The quotations are for 100 kilograms Kentucky ordinary, container included. 
in bond. Although the article is quoted in bond, the rates of duty are given. 

In 1879 the duty on 100 kilograms net was 24 marks. 
At present the duty on tobacco leaves, stems, and ribs, as well as tobacco sauce, is 

86 marka. 
At present the duty on stripped leaves and smoking tobacco is 180 marks. 

IS. Ooff ... 

Bromen quotations. The monthly average price is ascertained os in the case of 
com. The quotations are for 100 kilograms net, including sack, in bond. Prior to 
1896 the quotations were for uRio, good ordinary," and aince Janlfary, 1896, for 
"Sabanilla, fair ordinary." The change was made because Rio, good ordinary I had 
become relatively of small importance in the Bremen market. Although quoted in 
bond, the duty rates are given. 

Prior to July, 1879, duty per 100 kilograms net, 35 marks. 
Since July. 1879, duty per 100 kilograms net, 40 marks. 

14. Rice. 

Bremen quotations. The monthly average price is ascertained as in the case of 
com. The quotations are for 100 kilograms Rangoon table rice, shelled, in bond. 
Although quoted in bond, duty rates are given. 

Prior to July, 1879, the duty per 100 kilograms gross, S marka. 
Sinceluly, 1879, the duty per 100 kilograms gross, 4 marks. 
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15. Pepper . . 
Bremen quotations. The monthly average price is ascertained 88 in the case of 

corn. The quotations are for 100 ~ograms, black Singapore pepper, in bond. 
Although quoted in bond, duty rates are given. 

Prior to 1uly, 1879, duty per 100 kilograms net, 39 marks. 
Since July, 1879, duty per 100 kilograms net, 50 marks. 

GnIap IV~BaW JUter1a18 oUhe tnIDe 1Dd1bJb7. 

16. Cot/Qn. 

Bremen quotations. The monthly average price is lIOCertained as in the ease of 
com. The quotations are for 100 kilograms middling upland, in bond, duty free. 

17. Wool. 

Berlin quotations. The monthly average price is ascertained on the basis of weekly 
quotations by the committee of ..mor merebants of Berlin after having heard the 
broke... The quotations are for 100 kilograms North German sheep wool, medium 
grade, duty free. 

18. Hemp. 

Hamburg quotations. Quotations every Friday. The monthly average price is 
lI8COrtained as in the case of alcohol. The quotations are for 100 kilograms Mexican, 
net, in bal .. of about 350 pounde, 7 pounde tare, in bond, duty free. 

19. Rawrill:: 

Krefeld quotations. Quotations are ascertained on the second Monday of every 
subeequent month by a committee of merebanu. and manufacture .. on the basis of 
local transactions and of the medium price. The quotations are for 1 kilogram .Milan
ese organzine, cl.aEique, 18-20, duty free. 

to. Linen yam. 

Bielefeld quotations. Quotations rep.....ut pricee detennined on the _ and 
middle of every month by the secretary of the chamber of commerce on the basis of 
the pricee obtained at the ealee occurring at the spinning mills. The quotations are 
for 1 kilogram linen yam, No. 30 (Englioh number), medium price, between grad .. 
Ia and lIat but for the sake of accuracy the author has given the yearly average price 
per 100 kilograms. 

1879, duty rer 100 kilograms gross, 3 marko. 

GroapV.-M ..... 

11. Fmmdry pig iron. 

B...w.u quotationo. Pricee are obtained throngh private peIBODB at the end of the 
month from the average of all the quotationo for deli very on the last day of the month. 
The quotationo are for 1,000 kilograms Sileeian foundry pig iron at the foundry. The 
grade of Silesian foundry pig iron quoted at BnlOlau is low .. than that quoted at Dllseel
dorf. Since 1897 other lower pricee have been quoted for pig iron eold to pointe in 
Lower Silesia, but these have not been included in the index number. 

Until June, 1879, duty free. 
Bince June, 1879, duty per 1,000 kilograms grooo, 10 marks. 
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U. B ... ....,. pig iron (jr<rm 1M Rvhr diBtricta, Rhm;.h W .. tploalia). 

Dortmund quotations. Prices are determined at the end of every month by a com .. 
mitt.ef\ of the chamber of commerce or the secretary of the clwnber of commerce on 
the bm of schedules filled. out by producers, consumefB, and dealers and on the basis 
of the lowest and highest prices. The quotations are for 1,000 kilograms Bessemer 
pjg iron from the districts of the Ruhr at th~ foundry. 

Until June, 1879, duty free. 
Since June, 1879, duty per 1,000 kilograms gross, 10 marks. 

13. Lead. 

Berlin quotatione. The monthly average price is aecel'lained sa in the case 01 wool. 
The quotations until May, 1899, are for 100 kilograms Tarnowitz lead, Saxonia brand, 
and since May, 1899, are for 100 kilograms Tarnowitz and Harz lead. For November 
and December, 1887, on account of the great fluctuation in prices, averages could not 
be given. Duty free. 

14. Copper. 

Berlin quotatione. The monthly average price is ascertained 88 in the case of wool. 
The quotations are for 100 kilograms Mansleld copper. For the year 1887 the Imperial 
Statistical Office, owing to the great fluctuation in prices, gives a nominal average 
covering only the months January to May. The autlior, convinced tha.t this nominal 
figure was too low, computed an average for tlle greater part of the second ball of the 
year on the basis of information which he himself·obtained. Taking the average 01 
the Imperial Statistical Office for the fil'Bt five months and his own average 88 repr&
Benting the last Beven months, he obtained the average which he has used for the year. 
He .talee that this is the only csao in which. h.e has deeme<1,;t expedient to depart from 
the official figures, and in this case the low nominal. figure of the statistical office would 
have affected the average for the base period sufficiently to have raised the total index 
number for the pericxl 1889-1900 about 10 pojDts (i. e., one-tenth of a unit. Index 
numbers are printed with two decl.ma1s). In March, 1899, when prices fluctuated 
greatly the monthly average price given in the tables is merely approximately correct. 
Duty free. 

15. Zinc. 

Cologne quotations. Quotations are obtained every Wedneeday by Cologne whol ... 
sale ~tablliilimentB or the chamber of commerce. The information is based on the 
booking 01 ealee and repreeents the pric .. paid by buyent-Ior the indicated grade 01 
the commodity-settling their accounts regularly. The quotations are for. 100 kilo.. 
grams Rhenish crude zinc, brand U W H und S S." The price fol' Ma.rch, 1889, is 
nominal, since there were no sales. Duty free. 

16. Tin. 

Homburg quotations. Quotations are obtained every Friday. Tte average price 
is ascertained as in the caae of alcohol. The quotations are for 100 kilograms Banca 
tin in blocD. Duty free. 

Group VL......co.J. and petntleam.. 

17. RuM anthracite coal. 

Eaten quotations. Quotations are obtained once a month at the industrial exchange: 
in Essen by an excha.nge committee 01 the chamber of commerce on the basis of the 
sales at all the mines in the district and on the basis of the highest and lowest prices. 
The quotati.OIl8 are for 1,000 kilograms anthracite coal at the mine. From May to Au
gust, 1889, them are no quotations on account of the Btrike. Duty free. 
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t8. Upper Siluia g .. !ump coa! (Gas.Stilckkoh!e). 

Breol&u quotations. The price is obtained- through private persons at the close of 
the month from the average of all quotations for delivery on the last day of the month. 
The quotations are for 1,000 kilograroa. Upper Silesian lump coal for gao, f. o. b. mine. 
Duty free. 

'9. P~l'O!eum. 

Bremen quotations. The monthly average price is ascertained as in the case of com. 
The quotations are for 100 kilograms American white refined, including container, in 
bpnd. From January 1, 1892, to July 1, 1893, hogsheed duty amounting to about 0.96 
marks per 100 kilograroa net W88 charged. Alter the liftiogof the hogshead duty, July 
1, 1893, the quotation W88 again for the commodity in bond. Although quoted in 
bond, the duty ratee are given. 

From January, 1879, duty free. 
From 1891, duty, 6 marks. 

SUBSTITUTIONS AND ADDITIONS. 

The report includes parallel data from Hamburg and from the 
Imperial Statistical Office for the 7-year period 1879 to 1885. Ham
burg index numbers were obtained by finding the average actual 
Hamburg price for the 7-year period and the average relative Imperial 
Statistical Office price for the same period. It was then calculated 

. what Hamburg price corresponded to the index number 100 and on 
the basis of the resulting figure index numbers for the Hamburg 
quotations from 1851 to 1885 were computed. 

In the case of a few commodities, breaks occur in the series of 
quotations. In the absence of.Berlin prices Breslau prices have been 
substituted from January, 1897, to April, 1899, in the series for wheat, 
rye. and oats: These are said to have been "suitably adjusted" 
(unter entaprechender Anpas8'IJ.ng) but the process is not described. 
Neither is the method of changing from Hamburg to statistical office 
prices of butcher's meat at the end of 1880 des<;ribed. No actual 
prices are given for lard for the year 1879, and the index numbers 
for all months of that year are given as 100. This procedure is 
equivalent to the substitution of the average of the actual prices 
from 1880 to 1888 as the actual price for 1879. The base period for 
this commodity is therefore the 9-year period 1880 to 1888. • 

WEIGHTING. 

The total index is the simple arithmetic mean of the index num.. 
bers of the 29 articles. No system of weighting is used. The author 
holds that the simple average of wholesale prices of important raw 
materials roughly indicates the course of prices and thst this is its 
only purpose. He does not think that manipulation on the basis 
of estimated consumption makes it 0. satisfactory index of the stand
ard of life or increases its value as an index of price movements. 
He may be considered, however, to have weighted his own index, in 
0. loose sense, for two of the 29 commodities are different varieties of 
coal and two others are separate varieties of iron. . 
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TESTING. 

No test of the index numbet is made. A comparison is shown, 
however, with an index number derived from Soetbeer's figures for 
the total of the 24 articles in question, as follows: . 

Period. Soetbeer. Scbmitl. 

1851-1855 ...•.••.••••. 
18.56-1860 •.•••.•....•. 
1861-1865 .....•....... 
1S66-1R70 ..•.......... 
1871-1875 ..•.......... 

117.18 
123.35 
121.46 
120." 135." 

I---
117.32 
122.06 
120.68 
119.62 
130.75 

TABLES OP RESULTS. 

The following table shows the index numbers for the total of all 
articles. The numbers from 1851 to 1878 represent Hamburg quota
tions for 24 commodities, while the numbers from 1879 to 1902 rep
resent Imperial Statistical Office quotations for 5 additional com
modities, or 29 in all. The statement is made that the addition of 
the 5 articles affects the index number only slightly. 
mDEX NUllBERS OF WHOLESALE PRICES IN GERHANY, 1851 TO 1912, ACCORDING TO 

OTTO SCBllITZ. . 

Total Total I~d: Total Total Total Total 
Ind", Ind .. Ind", Ind", Ind", Index 
n_ n"",· n ..... n"",· nb~' n"" Dum-

V ... bM': v .... b." v .... 00: Y-. ber: Y ..... v_. ber: v .... ber: 
1879- 1879- 1879- 1879- 1879- 1870- 1879-
1888 1888 1888 1888 1888 1888 1888 

"l:t" ""..." "l:t" oquals ""uaIs "l:t" "l:t" 100. 100. 100. 

- 1- ---- - -- - ------------r--
1351 100.60 1800 118.73 1888 120.14 1878 110.62 1887 00.98 I ... 83.91 1005 100.50 
1852 103.38 1861 111.24 1870 117.32 1870 100.87 '''''' 96.01 1897 85." 1900 112.111 
1853 118.91 I"" 120.31 1871 113.02 1886 111.71 1889 100.87 1888 ..... 11107 119.43 
185< 131.79 "'" 122.68 1872 136.12 1881 109.26 1890 107.54 1899 ...... 1908 112.87 
1&55 131.06 1864 125.28 1813 141.56 1882 106.52 1891 104.75 1900 106.49 1909 111.65 
1&56 132.59 I ... 117.37 187. 130.60 1883 10U16 ''''' 95.46 '''' 100.11 1910 113.65 
1857 132.76 1886

1"9.88 
187. 122.41 1884 ..... '888 92.21 11102 99.19 1911 118.95 

'''' 112.08 1867 120.69 1878 119.52 ISSS 92.88 1884 OJ." 1903 100.640 1912 l3O.t1 

""" 114.16 1868 lJO.09 1877 119.86 1886 88.00 1895 83 ... I ... 100.22 

NOTES.-l. Jndex from 1851 to 1878 inclusive based on actual wholesale prices of the Hamburg BUItIBU 
of Trade Statist1ca; from l879 to 1912 on actual wholesale prices of the bnpcial StatisUcal OfD.ce of 
Germany. 

2. The lndn numbers for the yean: 10. 1910, 1911, and 1912 do not Include two articles, copper and pig 

tns~!:,:Xkfo~}i8S1 to 1902 inclusive from IIDIe Bew~ dEr Warenprelse in Deutschland von 1851 bls 
1902": index ror 1900 to 1912 inclusive from the British" Report of an Enquiry by the Board. or Trade 
into Working-clasa Rents and Retan Prk:es, 19120" 

The two series of index numbers for the 7-year period for whioh 
parallel data were available are: 

Ye. Hamburg. J:8.ill~ 

1879 ..••.••.••••..•••• 

~:l:::::::::::::::::: 
1882 •••••••••••••••••• 
1853 ...•...•...•...... 
IR.~ .••••••••••••••••• 
1SS6 •.•••••••••••••.•. 

104.47 
109.9oi 
110.19 
106.21 
104.5'2 
98.31 
00.69 

omce. 

100.87 
1ll.71 
109.26 
106.52 
104.06 
".62 
92.88 
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A table of index numbers for each of the 29 articles, and a total 
index number, has been prepared fer a series of 5, 10, and 25 year 
periods, as well as for the 22-year period 1879 to 1900. These are 
calculated on the basis of 1879-1888 equals 100. It is obvious that 
anyone of these period indexes could be made the basis (100) of a 
new series of calculations for the different commodities if so desired. 

INDEX NUMBERS, BY PERIODS. 

1851-1856 117.32 1876-1880 112.52 1861-1860 119.69 
1~1800 122.00 1881-1886 102.47 1861-1870 120.10 
1861-1865 120.58 1886-1800 ..... 1871-1880 121.63 
1~1810 119.62 1891-1895 ."'. 1881-1800 ".58 1871-1875 130.75 189&-1900 ..... 1891-1900 ".60 ------
1851-1876 122.07 1876-1900 ..... 1861-1900 110.70 

1819-1900-00.97 

In summary the author shows the price level of the latest decade 
included in the study, by meaDs of cumulative figures, as follows: 
The index number for the period 1851 to 1900 is 110.70; for 1879 to 
1900, 96.97; for 1891 to 1900, 92.50. 

INDEX NUMBERS OF ADOLF SOETBEER. 

PUBLICATION AND HISTORY. 

Dr. Adolf Soetbeer, a German econoinist, published the results 
of a study of wholesale prices in Hamburg as early as 1858,' but his 
main contribution to the study of prices and the one tbatcontains the 
index number which he continued until his death, in 1892, appeared 
in 1885, under the title "Materials toward the Elucidation of the 
Economic Conditions affecting the Precious Metals and the Question 
of Monetary Standards" (Materialien zur Er71J,uterunguna Beurteilung 
der wirtscluLftlichen Edelmetallverhiiltnia88 una der WiihrungBjrage. 
Berlin, 1885; S. Au/gabe, Berlin 1886). This pUblication has been 
translated into English, in full, by Prof. F. W. Taussig and the traris
lation is included in the United States Senate Document No. 34 
(pp. 57-258), 1st session, 50th Congress, 1887. Dr. Soetbeer added 
the index numbers for 1886 in the Hamburg Borsen-HaUe, Nos. 181 and 
182 (a transfation of which also appears in Senate Document No. 34, 
pp. 271-276), and published the indexes for succeeding years up to 
1890, inclusive, in his article on "The course of prices from 1886 to 
1890" (Das Niveauder lfurenpreise in den Jahren 1886-1890), which 
appeared in the J abrbUchei fUr N ationalokonomie und Statistik, 
1892, 3. Folge, 3, pp. 588-596. The original tables compiled by 
Soetbeer show average prices and indexes for each individual article, , 

1 Beltrilge zur Btatistlk der Plebe: t. Uebersicht der Durebschnttte-Preise verschJedener BandelsarUke1 
nach den Angaben 1m Hamburger B6J'Sen-PreIsoourante In den Iahren 1851-1807 unter VergleJebung mil 
den Durchscbnittspreben der Iahnehnte 1831-184.0 und 1841-1860; D. Zusammenstelhmg <fer Jibrl1chen 
Durchschnttt9-Prei1e fUr WeiaeD.1n Hamburg, Hannover, Braunschweig, BedfD., Frankreicb und England 
wlbrend der Jahre 1861-1867. Hamburg, 1858. 
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for groups, and for five-year periods from 1851 to 1885. The table 
Cor 1886 omits some articles of minor importance but continues the 
data for the rest and for the groups-with the exception of the group 
of British exports. The article in the Jahrbiicher continued the data 
to include 1890, by groups only, but stated that the figures for the 
individual articles were in the writer's hands in manuscript but 
would have to be reserved for future publication on account of lack 
of room in the Jahrbiicher. Soetbeer's death in 1892 prevented $e 
realization of his plan. Although his index numbers w .. re not con
tinued beyond 1891, two other important indexes have been based 
on Hamburg prices, namely, those of Dr. Heinz, published in Ham
burgs Handel und Schiffahrt by the bureau of trade statistics of 
Hamburg and those of Prof. Conrad, of Halle, published in the Jahr
Mcher fUr N ationaliikonomie und Statistik.' 

SOURCE 01' QUOTATIONS-BASE PERIOD. 

Soetbeer used the average wholesale prices published by the 
bureau of trade statistics of Hamburg. These prices do not go back 
farther than 1847, since prior to that time no such statistical bureau 
existed. For that reason Dr. Soetbeer found it necessary to select 
1847-1850 for the base period, although he himself states that he 
would have much preferred to use 1841-1850. 

PBlC&9: BOW SHOWN AND COMPUTED. 

The annual average prices were computed by a simple arithmetical 
process from the total quantity and total value of .. ach article im
ported as recorded by the Hamburg bureau. Since the bureau of 
trade statistics entered the weight and kind of each article imported 
into Hamburg, and the price of each on the Hamburg exchange 
on the day of importation, this was most easy. When the price of 
an article was not quoted on the exchange, then the invoic.e value, 
plus freight, insurance, and other charges, was entered. As long , 
as Hamburg was a free harbor and all goods entering the city in any 
manner whatever were recorded, these average prices were of the 
utmost importance. But when, in 1888, Hamburg joined the German 
customs union, and only articles entering by sea were ieqnired to be 
recorded, the figures for land importations could no longer be ob
tained with any accuracy, nor could those of articles entering by 
both land and sea. In consequence the quotations of the bureau 
of trade statistics, which up to that time had numbered over 300, 
now, dropped to 163. Dr. Heinz, director of the Hamburg Bureau 
of Trade Statistics, undertook the task of going back over the records 
of the bureau to separate sea importations from land importations 
for Soetbeer's list of articles, so as to furnish reliable average prices 
on them for years up to .1891, inclusive. But after the death of 

• For a d.escriptlon of these tndu numbers see pp. 219-232 o( the present bulletin. 
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Soetbeer, in 1892, Dr. Heinz carried on this investigation for a 
different list of articles, selecting only such as presented data pre
vious tc 1888 that could also be quoted subsequent tc 1888. This 
list conta.iDs only 70 of Soetbeer's 114 artioles, but adds 110 new quo
tations. The average prices of these 180 commodities were carried 
back tc 1850. . 

DE8CBIPTION AND GROUPING OJ' COMMODITII& 

The 114 articles on which Soetbeer computed his index numbers 
were grouped as follows: 

Wheat. 
Wheatllour. 
Rye. 
Ryellour. 
Oats. 
Barley. 
Malt. 
Buckwheat. 
Peas. 
White beans. 

Beef.· 
Veal.· 
Mutton.
Pork.* 
Milk.* 
Butter.
Cheese. 
Tallow. 
Lard. 
Hid ... 
Calfskina. 

Raisins. 
CummtB. 
Almonds. 
Driedprun ... 

Coffee. 
Cocoa. 
T ... 
Pepper. 
Allspice. 
C ... ia bark. 
Rice. 
Sago. 
Arrack. 

I. ProductB of agricultun, de. (to articlu). 

PotatoEl!.· 
Hops. 
Clover seed. 
Rap .... ed. 
Rap""OOoil. 
LinBeed oil. 
Oil cake. 
Rawaugar. 
Refined sugar. 
Spirits from corn or potatoes. 

II. Animal andfo/l producla (It orIiclu). 

Leether .. 
Homehair. 
Bristles. 
Bedf .. th .... 
Bones. 
Buffaloh01"ll8. 
Glue. 
Eggs .• 
Herrings. 
Dried fish. 
Fish oil. 

III. Soutio<rn producla (7 articlu). 

I 
Olive oil. 
Wine in casks. 
Charopagne. 

IV. Colonial producla (19 orIiclu). 

Tobacco. 
Indigo. 
Cochineal. 
Logwood. 
Redwood. 
Mahogany. 
Cane. 
Palm oil. 
Ivory. 
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V. Alinerala and mel4ls (14 articl<ll). 

Coal. 
Pig iron. 
Bar iron. 
Steel. 
Lead. 
Zinc. 
Tin. 

Copper. 
Quicksi1ver. 
Sulphur r mw. 
Saltpeter, raw, Chile. 
Salt. 
Lime. 
Cement. 

VI: Teztik ~ (7 articI<II). 

(;otton. 
Wool. 
Flax. 
Hemp. 

Guano. 
India rubber. 
Gutta-percha. 
Rosin. 
Pearl ash. 
Pitch. 

I 
Silk 
Cordage. 
Rags. 

VII. AliBc.!kmeotu (11 artiel<ll). 

Potash. 
Soda. 
Tallow candl ... 
Tar. 
Wax. 

VIII. BmW. aniel<ll of export (14 articl<ll). 

Cotton yam. 
Piece goods, plain. 
Cotton piece goods, printed. 
Cottonotockings and eocka. 
Thread for .ewiDg. 
Common gl .... botU ... 
Linen yam. 

Linen, plain. 
Linen sail cloth and saiIB. 
Woolen and worsted yam. 
Woolen cloths, etc. 
Flannels, etc. 
Worsteds. 
Carpets, etc. 

253 

NOTB.-The prices of articles marked with an uterisk are the average of the prices paid by HamboUa 
InsUIuUoDa (boopltals, .... ) lor 1arge p.-. 

SUBSTITUTIONS AND ADDITIONS. 

Although no substitutions or additions are mentioned specifically 
as having been made, the procedure of the Hamburg Bureau of Trade • 
Statistics in securing its average annual wholesale prices, as described 
by Dr. Soetbeer, would readily admit of such being done. Dr. 
Soetbeer states 1 that since the quantities and. kinds of many important 
articles undergo changes in the course of decades, it" had seemed 
proper to the bureau to take no account of the different kinds of each 
article but to treat all kinds as one in order to get a general indication 
of the changes in prices. He also adds that to meet objections to 
bis selection of articles for his compilation, he has carefully revised 
the list, so as to exclude those for which the Hamburg wholesale 
prices are not to be considered fairly indicative of. prices in the 
general trade; that a number of very important articles were included 
for which the official statements give no figures and for which whole
sale prices have been ascertained from the yearly accounts of large 

I U. S. StIlateEx. Doc. No. 3t (p. 220),liOth Ccmg.,l&tlSellJJ.,1887. 
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institutions at Hamburg, as in the case of meat, butter, milk, and 
eggs; that the prices of yarns and cloths which appeared in the earlier 
compilation were later excluded, since the indirect influence of the 
German import duties on the importation of cheaper grades prevents 
the prices from indicating the general range of prices of such articles, 
and that in their place have been given corresponding average prices 
of yarns and cloths exported from England, as well as the prices of some 
other articles of manufacture, all derived. from the British trade 
statistics. Likewise, to incorporate the results of a thorough and 
detailed revision made by the Hamburg Bureau of Trade Statistics 
of its earlier price tables, it was necessary to make some slight changes 
in the figures for some articles in the second edition of the Materialien 
as compared with the figures for those same articles in the first edition. 
Since Soetbeer's tables were discontinued only six years after their 
first publication there was no occasion to resort to interpolation, and 
no trace of any is evident. 

WEIGHTING. 

Soetbeer's index numbers were not weighted, although the problem 
was recognized and met half way by his discriminating selection of 
articles and by his including more than one variety of a commodity 
in the list, as in the case of wheat, rye, sugar, etc. 

TESTING. 

To test his index Dr. Soetbeer constructed a comparative table 
showing the successive annual average prices from 1871 to 1890 of 
three diHerent groups of Sauerbeck's articles as compared with three 
similar groups of his own, recomputing for this purpose his own index 
numbers on Sauerbeck's base period of 1867-1877. The comparisons 
are made, first, between the general index number for Sauerbeck's 
complete·list of 45 articles 1 and his own index number for 100 articles; 
second, between the index numhers for their respective groups of 
agricultural products, which include 7 articles in Sauerbeck's list and 
20 in Soetbeer's; and, third, between the index numbers for their 
respective groups of minerals and metals, consisting of 8 articles for 
Sauerbeck ahd 14 for Soetbeer. In the same article he makes a 
further test by contrasting his index number for 100 articles for the 
separate years from 1881 to 1890 with the index numbers for exports, 
for impor,ts, and for both, which are published by the Imperial Statis
tical Office For this comparison the base period 1881 of the bureau 
is used. 

1 See pp. 271-273 of this buUeUn. 
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TABLB 01' RBSULTS. 

In his article on "The coursl of prices from 1886 to 1890'" Dr. 
Soetbeerpresents his last published table, which gives his computations 
of index numbers for the 114 articles by groups, as follows: 

SUlOU.BY OF RELATIVE PRICES OF COJO[ODITIES FOR THE YEARS l.847-189Q. 

(_ period.IM7-1S50-100.) 

L IT. m IV. v. VI. vn. VIll. I-Vm. 
y .... """""'" AnlmaI Southem CoIonlaI Kin ..... 

~ 
.. ..,... 

British Total ..... prod ..... , ODd lBo_ artjcle5. _ ...... 
etc. prod ..... - metals. artlcl ... -- 114. 

1847-1850 •• 100.00 100.00 lin 00 100.00 lm.OO lm.OO 100.00 1m. 00 100.00 
18.'il-lS55u 129.99 114.79 nO.43 no.m 107'.03 105.3) 106.65 ....7 112.22 
1S56-11'l6O •• 131.84 132.31 134.72 122.61 113.59 10;.12 108.21 102.41 13).91 
1S61-186S •• 124.4.6 12S.24 114.13 118..64 100..11 131.83 14.4.33 127.56 1ZI.59 
1866-18';0 •• 137.74 .... ,. 121.54 118.33 95..47 J.29.li .100.90 130.55 123.57 
1871 ••••••• 144.76 144.14 122.99 13>.22 101.85 119.23 117.48 122. .. 12i.OO 
1872 ••••••• 1«.17 1,.,82 12S.36 1:<>.,. 121.63 122.,. 128.54 130.07 135.62 
1873 ••••••• 146.21 156. i2 132.15 134.32 UO.60 U9.58 119.14 128.52 138.28 
18i .... ____ • 150.99 157. om 14£.'" .... 14 116.70 112.80 11.2.21 121 .. 00 136.31 
lSiS. ___ •.• 138..16 158.'" 131.35 132.11 107.49 111.47 98.74 12«.96 129.85 
1S71-lSi5 •• 144.90 IM.5i 131.SO 130. i2 116.90 11i.17 114.98 126.'" 133.,. 
187'6 ••••••• lU.06 155. i9 t28. .. 129.i4 106.'17 lOS. Sf 101. is 119.23 1"'33 
18i7 ••••••• 1 ..... 152.51 "0.55 130.29 ... 87 108.33 ".80 114.01 127. iO 
ISiS ••••••• 132.'" 141.53 134." 125.61 94.14 1"'33 9i.24 111.03 120.60 
1579 ••••••• 132.92 13i.60 139.10 lZ"" 84.28 "'7. 110.21 105.93 117.10 
1880 •••.••• 138.11 147.:1) 154.65 122.92 88.33 ".72 ".23 llJi.15 121.89 
18i6-18&) •• 138.12 146. i6 ..... 1 l26.38 ... ,. 102.33 ... ,. 111.;0 1ZI.07 
ISS1. •••••• 137.50 151.21 1-I6.5i ""00 84.8i ... ,. ..... 103.08 121.m 
1SS2 ••••••• ""'45 155.17 139.23 122.47 ..... 95.10 99.10 101.72 122.14 
1883 ••••••• 143.33 156.fO 1<2.38 13:).17 82.93 95. .. 95.38 IOf.72 122. .. 
1884 ••••••• 123.88 t50.26 120.16 11i.va ,.. .. 97.02 ".82 103.36 114.25 
1SS5 ••.•••• 110-iS 140.45 123. is 116.30 74.ZI 95. SO 81.35 100.48 1(8. 72 
ISS1-l88a •• 130.77 ISO. 65 134.41 119.91 8L55 ..... 91.11 100.28 117.68 
1&."6 ••••••• 101.31 133. .... 122.44 115.45 70.52 SO. 76 '18.75 97.03 10"'. 
1SS'i ••••••• ... '" 129.93 121.81 116.59 72.'" 81.42 77.30 ..... 102.02 
1888 ••••••• 98." 128.97 139.00 116.41 75.57 82.17 74.31 94.91 .00. .. 
1889 ....... 1 ...... 130.95 lZi.S7 118.82 78.55 SO." 86.41 ..... 106.13 
1890 ••••••• 1m. 53 129.85 138-61 119.35 83. .. SL92 91.70 94.96 108.12 
l886-lSDO •• 101.06 13O.U ...... 117.32 111.12 ..... 81.;0 95.110 IIH.U 

GREAT BRITAIN. 

INDEX NUMBERS OF THE BOARD OF TRADE. 

PUBLICATION .. 

The first report of this series contains the results of an investig .... 
tion conducted by the Labor Department for years prior to 1902.' 
Since that year an annual report on the subject has been prepared 
and published by the Board of Trade in the Januaryoissue of The 
Labour Gazette, London. 

DISTORY. 

The inquiry concerning the subject of prices had ocoupied the 
Labor Department for several years, and, on account of ·the great 
amount of publio attention devoted to all questions affecting prices 
of commodities, it was decided in 1903 to publish the'results up to 

I .lllhrtlilchwfilt NatioDal6bmomJe unci Statlstlk,l892, P. 583-
1 Repan aD. Wholesa.Ie aDd Retail Prices, 11)02. Great BriIain. Board 01 Trade. 
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1902 without delay. The first report in 1903 consist4)d of a series of 
comparative tables of actual wholeslfle prices covering the years from 
1871 to 1902. 

The index of wholesale prices was computed upon 45 ~elected arti
cles. In respect to most of the articles the actual prices were carried 
as many years back of 1871 as was regarded safe, considering the 
nature of the data available. However, the index was not computed 
pack of 1871, even where the actual prices of individual articles were 
secured for earlier years, as in the instance of bread in the city of 
London, where the price was carried back to 1758. 

To show the average change of general prices, not only from 1871 
to 1902 but extending over the whole of the nineteenth century, a 
chart was published covering the period from 1801 to 1902. 

The statement showing the course of prices from 1801 to 1846 is 
based on Jevons' index number, from 1846 to 1871 on that of Sauer
beck, and from 1871 to 1902 on the Board of Trade index as shown 
in these reports. 

SOURCE 01' QUOTATIONS. 

The data used in the original report were import and export aver
age values, contract prices at hospitals and institutions, prices at 
markets, ascertained values of coal and iron in different districts used 
for the determination of wage rates, prices from private firms, ass0-

ciations, etc. The import values were based on the declarations of 
the importer, those for exports also being declared values, but the 
report states that various difficulties were encountered "in tracing 
back the average value of the same article throughout so long a period, 
arising to a 1arge extent from changes in classifications." 1 The same 
systemof declared values was in force throughout the period. The con
tract prices of certain articles for hospitals and asylums of the London 
County Council represent the prices paid, thronghout the period, by 
a somewhat similar class of consumers. Market prioes were compiled 
from official reports, newspapers, and market quotations. The ascer
tained values of coal and iron were from reports made by accountants 
for use in the determination of the general rate of wages by sliding 
scale or othtrwise. In a few cases it was found necessary to secure 
quotations from the original sources and from private corporations. 
A memorandum states that it was proposed to use either import or 
export values according lIS the article was chiefly one of import or 
export, except for British com, milk, potatoes, beef, mutton, and 
brick.' 

BASE PElUOD. 

The year 1871 was origina.lly adopted as the base period, and from 
1871 to 1906 the index was computed upon this base for the average 

I Report on Wholesale and Retan Prices. 1902, P. m. Oreal BrilaID. Board of Trade.: 
'Idem,p.". 
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price of all the articles. This was used as a standard until 1906, when 
1900 was established as the b""" and the index for the 45 articles as 
a whole was recomputed on the new basis from 1871 ta 1906. Since 
then 1900 has been used as the base period. 

PRICES: BOW SHOWN AND COMPllTED. 

In the original report the prices were shown as yearly actual aver
ages for the separate articles. In succeeding reports up to 1905 the 
actual average prices were not shown, but the index numbers for the 
four groups and the general index number were published. Since 
1905 no price data other than the general index number have been 
shown. 

NUMBER AND CLASS OF COMMODITIES. 

The list of articles covered by the reports numbers 45 and includes 
principally raw materials or materials at an early stage of manufac
ture. The January, J 914, issue of the Labour Gazette states that, in 
compiling the general index number, the index numbers for 47 sepa.
rate articles were weighted in accordance with their estimated con~ 
sumption. Counting milk, butter, and cheese as separate articles 
(heretofore counted one) probably accounts for the new number; 
however, no explanation is vouchsafed. 

DESCBIPTJON AND GROUPING OP COMMODJTIBS. 

Below is shown the list of the 45 articles included in the group and 
general index, the weight allotted to each article, and the source of 
the quotations.' 

Group I.-Coal mod ... taU (6 arti<:/a). 

Artlcl .. 

C.oRI. •••••••••••••••.•...•••.•••.•.• __ ••••.•.•••••••• 

~~7f~.:;~~~:~~:~~~~:~:~:~~~~:~:~:~~~~~: 
Lead •..••....•.•••.•.......••.....•.•..........•.... 

TotaL .... • ........... _ .•.•..•..•..••••....••• 

Allotted 
wolgh~ 

Source of price quotations. 

34 Export values of t'Oal. 
16 Export wIues of pig Iron. 

~l 1:~~~~~~:~~~~~S:~~us. 
a l:ro~~ ~~= ~~ ~l~!~~eet lead. 

5111 

• 
Group II.-Texti/a (raw T>KIUria!.-6 <lTti<:la). 

~~~~Bri~::::::::::::::::::::::::::::::::::::::: 
'Vool.fOI'8lgn ••...........•.............•..•.•..•.•. 

l"noo,raw ••••.•..........•.•.......•........•.......• 
Jo·lax,1'8W' •••.••••••.•..•.•••.••••.•••••••.•••••••••• 

38 Import values or raw rotton. 
6 Export values or sheep and lambs' 

wool. • 
13 Import values or &beep and lam~ 

wool. 
Import values .,r Jute. 

Sllk,::~.-~:::::::::::::::::::::::::::::::::::::::I~ 
Import values of lIn. 
Import values of silk. 

1 Report on Wbolesale and Retatl Prices, 1902, pp. xxxv-n:nlL Great BrltaJn. Board or '1'rach. 

94261' -Bull. 173-15-17 
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Group III.-Food and drink (t3 articks) . 

..d. Corn,"tlc. 

Articlo. 

Wbeat,Britlsh •..................................... 

~:r~~yB9~~:::::::::::::::::::::::::::::::::::::: 
Wheat, foreign •........... __ ..••...•.....•...•..•... 

~~~~o:~~:::::::::::::::::::::::::::::::::::::: 
Maize ••.............•..................•.......•..•. 

:~.::::::::::::::::::::::::::::::::::::::::::::::: 
Potatoes .•.•.•.•..•.•.••.•...••.•••.••.•.••.••.•.•.. 

Allotted. 
weight. Source of price quotations. 

14 Gazette average of Britisb wheat. 
17 Gazette average of British barley, 
12 GazcUeavemge oC Britiab oats. 
33 Import valnes or wheat. 
Ii Import valucs of burley. 
4 Import valuC8 of oats. 
8 Import values of matze. 
" Import values or bops. 
1 Import values of rice. 

33 Coutmct price, potatoes at St Thomas' 
Hospital. 

TOtnl •••.•••.•••••••••••••••••••••.••••.•.•.•• I-m 
B. Meat, fia/i, and dlJi,." prodUd3. 

Beer •.•.•.•.•.•...•.•.•.•.•••.•..••••..••..••..•..•. 

:Hutton •.•....•.•.••..••..•....•..•••.•.••••••.•.•.. 

BII.COJl ••••••••••••••••••••••••••••••••••••••••••••••• 
M..Uk" butter, cheese, etc •.•......•...•...••••.•••...• 

Eggs •••••••.•••••••......•.•.••...••...•••.•......•. 
Hon1nga •••••....•................•........••.•..••. 

Total ..••.•....•....•.•..•...•....•......•.••. 

~~:::::::::::.::.:::::::: .. ::::.::.::::.:::::::: 
COtroo •••.•.•••••••••••••••••••••••..•.•.••..•.•.•••• 
Cocoa •••••.•.••••••••• C •••••••••••••••••.•••.•••••.• 
Rum .............................................. .. 
Wine ............................................... . 
Tobacco ............................................ . 

Total ......................................... . 

52 B~! ~~~t~ class, :HetropoUtan Cat-

31 Mt!~3e ~~~t.lat cla.ss. HetrDpoUIan 

21 Import values ofbacun. 
4.5 Averagepriceorm.JLkatBethlarnRoyaJ 

Hospital and St. Thomas's HospItal. 

161 

Import valuos ot eus. 
Export values of herrings. 

20 Import values otrcftned sugar. 
S Import values or tea. 
1 Import va.lues ot coffee. 

It I:~~~ =~:~: ~u:~ 
S Import values ot wine. 
2 Import values or unmanufactured to-.....,.. 

as 

Group IV.-Mucella1l<0U8 (10 articks). 

Cotton seed ........................................ . 
Linseed ........................................... .. 
OliveoU ........................................... . 
Plllmoil ........................................... . 
PamfUn ............................................ . 
Petrol~um •.......................•................. 

l~~iti-::::::::::r:.:::::::::::::::::::::::::::::::: 
Caoutchouc ....................................... .. 
BJdes .............................................. . 

2 Import valuas of cotton seed. 
S Import values or linseed. 
1 ImportvaluesofoUveoU. 
~ Import values of palm oil. 

2l lmportvaluesolparaffin. 

3 ~~~t~~~~ftPG:!~~~ 
2a Importvaluesorhewntlr. 
I! Import values ot rnoutchouc. 
8 Import VIlluas or hides. 

SUBSTITUTIONS AND ADDmoNS. 

Various difficulties, as was previously stated, were met in tracing 
averago values throughout so long a period. Changes in classification 
were the cause to a large extent. The methods adopted in making 
substitutions are not fully explained. Apparently no new articles 
have beeD lidded since the publication of the first report. 
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INTEBPOLATION. 

In the discussion of sources ·of information the statement is made 
that where the data related only to some of the earlier years of the 
period covered, or could not be continued to the present, they were 
omitted, and that when large gaps existed in the records it was the 
general practice as far as possible to start the table from dates sub
sequent to the gaps in order to preserve continuity.' 

WEIGHTING. 

The method of weighting used in computing this index number was 
that based on the amount of consumption of the various articles in 
the United Kingdom. The consumption of an article is defined to 
mean any process by which the commodity is substantially changed 
in character. The original report in its explanation of the "consump
tion standard" states that" the theoretical basis of the consumption 
standard is the proposition that the true measure in the change of the 
value of money is the change in the amount of gold that must be paid 
by consumers throughout the country for all commodities in their 
finished state consumed by them per unit of time.'" The value of 
the national consumption of the 23 raw materials which were derived 
almost entirely from foreign sources was taken to be the declared 
value of the imports less the declared value of the exports. The 
value of the consumption of the 22 remaining articles WI'S the value 
of the quantity produced plus the value of the amount imported, if 
any, minus the value of the exports, if any. The results thus ob
tained represent the estimated value in millions sterling of the annual 
consumption of the articles. The millions sterling constitute the 
weights allotted. 

The weights assigned to the various articles were placed against the 
percentage variations in prices. The percentage variations were com
puted for each year by using 1871 as the base, or 100. For example, 
the percentage price of coal in 1872 was 161.1 per cent, the price in 
1871 being 100. This percentage multiplied by 34-the weight 
aUotted to coal-produced 5,477.4, or what Was termed the weighted 
percentage. The sum of the weighted percentages of ill the articles 
in a group divided by the sum of the weighted percentages for the 
base period produces the index number for the group in the specified 
year. For example, the weights for the group of coal and metals were 
5,950.0 for the base year, and for 1872 the total was 9,178.2, which 
divided by the figure for the base year equals 154.1, the published 
index number of the group for 1872. A continuation of this process 
produces the other group indexes and the general index for the 45 
commodities is computed in like manner. 

I Report on Wholesale and Retail Prices, 19iJ2, p. 426. Gnl6\ Britain. Board of Trade. 
11 Idem, p. 0&32. 
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TESTING. 

Some comparison of results was made with .the results of other 
. indexes. The principal test was made by using certain articles as given 
by Sauerbeck. These articles covered only 28 of the 45 price quota
tions in his report, but they formed nine-tenths of the total weight 
of the Board of Trade index nwnber. These articles were used to 
form a special index nwnber, making use of the weights allotted as 
aeove. The results are shown below. 

COHl'ABISON OF A SPECLl.l,LY WEIGHTED NUlIBEB FROM THE BOARD OF TRADE 
AND SAUERBECX::'S NUMBER) 

y .... 

1867 •••••••••••••••••• 
1868. ___ • ___ ••• : •••••• 
1869 •• __ •.• __ .•••••••• 
1870 .• __ .• ____ • ___ •••• 
1871. •••.••••.•.•••••• 
1872 ••••••.•••. ___ •••• 
1873 •••••••••••••••.•• 
1874 ••••••••••••.••. _. 
18i5 •••••••••••• __ •• __ 
1876 ••••••••••••••••.• 
1896 ••• __ ••••••••••••• 

~~~l Sauerbeck's 
numlM!r. number. 

100 
100 .. .. 
96 

107 
113 
104 
g; 
96 ., 

100 .. 
'" .. 

100 
109 
111 
100 .. 

OS 
61 

1 Report on Wholesale and Retail Prices, 1902, p. 449. Great Britain. B08l'd of Trade. 

TABLES OF RESULTS. 

The principal table of the original report shows the index nwnbers 
for the four general groups, three subgroups under food and drink, 
and the index for aU the 45 commodities.' This table is reproduced 
below and earried forward to 1905, the last year that the index was 
computed upon the basis of 1871 as lOO. 

BOARD OF TRADE INDEX N'UHBERS, BY GROUPS,I871 TO 1905. 

[The index numbers are the sum of the weighted peroentages divided by the sum of tbe welght&) 

y ear. 

.. .. 
.:: 

Ion 
1672 
1873 
187 
187 
187 
1877 1..,. 
1879 
1S8() 
188. 
1& 

5 .• ... .. 
, .. 

.. 
I:: 
~ .. 

'''' .. 

Index 
m. Food and drink. 

number I. D. .. _----
IV. tor all Coal and Tortllos mB. mc. 

H_ 
tbe4S me ..... (mw rnA. Meat,fl..<dl, Sugar,tea. ~~ill. noous. oommod" . materials). Corn, etc. and dnlry wine, and ti ... produce. 10....,.. 

---------I----------f--
lotl.O 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
110.8 154.1 114.0 10l.0 102.0 102.0 102.7 10-'1 
118.8 194.8 110.2 109.7 109.3 98.1 108.2 109.6 

1M:: 158.8 102.6 110..8 110.1 ".9 10!l.6 108.. 
126.3 100.3 "' .. 116.6 .... 107.a "' .. 104.2 107.2 93 .• ... , 117.2 110.' 10 ... 97.' 

105.3 .... 91.7 107.9 114.9 00.. 110.3 9i.3 .... .... 88.. ... . 112.3 88.' 104.2 88.' .... 86.. ''-1 97 .• 1()6.' 85.2 100.5 81 .• 
• 7.4 .... 88. • "'0 106. • Sti.2 100.' 89.. 
95.' 91.1 87.' .... lOCI. 7 .... .... .... 
97.3 91.8 ".1 95.. 112.0 83 •• 102.3 89.1 
110 •• 110.3 82.' ... .. 113.7 "' .. 102.1 87.6 

I Report on Wholesale and Retan Prloe.s. 19O'J, p. 34. Oreat BrltaiD. Board of Trade. 
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BOARD OF TRADE INDEX NUHBERS~ BY OROUPS,l871 TO 19Q5.-CooclDded. . 
= 

In""" 
m. Food and drink. 

num"" I. II. I IV. 
y.., ,,,all 

Coal and Textn" mB. me. Mll;oo)]a. 
th ... motals. ( ... w rnA. !!ae:~:fr~ Sugar, tea, gr;:~m. noous. 

commodi- materials). Corn, etc. wine, and 
ties. produce. tobaooo. 

- ---------------------f--
18Sol .. 88.3 .... 7O.S 81.1 104.7 70.7 91.4- 82.' 
1S§5 .. 83.0 82.1 15.7 76.7 1ltl.3 ".7 ".1 00.' 
1&16 .. 78., 738 69.0 71.8 92.7 63.7 Sl.l 73.8 
1887 •• 76.7 SO. 1 70.7 71.' ... , 61.4 78.3 .... 3 
1888 .. 19.3 83.0 70.0 71.7 ".0 65.0 Sl.8 71.0 
1889 .• SO. 8 ".1 72.4 7O.a 02.8 68.0 81.1 14.3 
1890 .• 82.8 113.6 72 .• 72.0 91.7 63.8 SO.S 72 .• 
1891.. ".1 106.6 70.1 83.' 91.1 64.8 .... 70.1 
1892 •. SO.l 98.8 66.1 73.t 91.8 63 .• Sl.3 681 
1893 .. 78.7 89.' 00.6 68.3 95.2 65.0 Sl.l 00.. 
1894. .. 7U 91.7 60.8 63.1 "'., 59.' 76 .• 62.7 
1895 .. 72.' 85.8 57.7 62.' .... 56.' 74.2 62.6 
1896 .. .... 83.3 64.0 57.6 81.9 57.0 .... "'.a 
1897 .. 71.3 84.4 59.7 62.7 .... .... 72.4 63 .• 
1898._ 73.6 92.7 .... 73.1 81.8 ... , 75.1 00.' 
1899 .. 74.6 107.5 57.2 63.7 .... 52.5 73.' 67 •• 
1900 .. 83.' 151.9 70.0 62.t 00.3 52.4- 74.9 74.3 
1901.. 70.' 124.7 65.7 64.0 89.8 80.1 75.3 71.7 
1902 .• 78.8 114.9 65.0 63.7 .... ".1 16.7 .... 
1903._ 78., 111.2 71.3 "'.8 92.1 47.0 75.7 68.' 
1904 .. 78.7 106.1 78.7 00.7 89.0 ... , 75.5 116.0 
1906 .. 77.7 10 ... 73.' 64.8 .... 52.1 7<.8 687 

A second table, reproduced below, shows the index as now published, 
the price in 1900 being used as the base, or 100. No group index 
figures have been regularly published since the revision. The exact 
method of computation upon the new base period is not stated, but a 
note to the report for 1906, issued in January, 1907, states that "the 
index number has, however, now been recalculated with the year 
1900 as its base year instead of 1871.'" It is presumed that the cal
culation is ma.de in the sil.me wa.y as in the original report. 

BOARD OF TRADE INDEX NUHBERS,I871 TO 1913. 

{Source: The Board of Trade Labour Gautte.lanoary,1914, p. 6.] 

y"". Ind", Year. JndeJ:: y .... Ind", y"". Ind", y ..... Index 
number. number. number. number. number. 

-----
1871 .••. 135.0 1880 ••. 129.0 1889 ..• 103.4 1898 ... 93.' 1007... 100.0 
1872 •••• , ... 2 1~1. •• 126.6 1890 ... 103.3 Ih"ll9 ••• 92.' 1908. __ 103.0 
1m .... 151.9 1SS2 .•• 121.7 1891. •• 10ft 0 1900 ... 100 .• 1909 ... 101.1 
18701 •.•• 14ft9 1883 ... 125.9 1892 ••• ]01.1 1901 .•• ..., 1910 ••• 108.8 
1876 •••• HO.t ISM ... 114.1 1893 .•. .... 1902 ... .. .. 

1
1911 

••• 
109.4 

1876 .••• 137.1 1885 ... 107.0 lSOf ..• ...... 1903 ••• .... 1912 ••. 114.9 
um .... 140.' 1886 ... 101.0 1895 ... 00.7 19(M ••• 98.' 1913 •.. 116.6 
1878 .... 131.1 1887 •.• .... 1896 ... ... . 1905 ••. 97.6 
1879 •... 126.0 1888 ... 101.8 1897 .•• "" 1006 •.. 100.8 . 

INDEX NUMBERS OF THE ECONOMIST. 

PUBLICATION. 

This index represents the course of wholesale prices of oommodi
ties in the United Kingdom. 

I The Board or Trade Labour Gazette. vol. 15, 1907, p. 4. 
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It is compiled and published each month in the Economist, 
London, the general results for each :tear appearing in the first issue 
of January of the following year. 

HISTORY. 

The object of this compilation originally was te throw some light 
on the relation between the gold supply and prices. In 1849 gold had 
bElen discovered in California and in 1850 in Australia, and the pouring 
of this gold into Europe seemed to be accompanied by a general 
upward movement of prices. It was to ascertain whether there had 
been such a movement and, if so, its exteilt that the Economist index 
numbers were developed. 

In 1859 William Newmarch, then editor of the Journal of the Royal 
Statistical Society, published an article in that journal on the prices 
of the previous year, in which the prices of 19 commodities in the London 
market were expreSsed as percentages of the average of the prices of 
1845-185()O. These commodities were as follows: Coffee, sugar, tea, 
tobacco, wheat, butcher's meat, cotton, silk, flax and hemp (average), 
wool, indigo, oila (average of 3 varieties), timber, tallow, leather, 
copper, iron, lead, and tin. In 1860 and 1861 similar articles appeared 
in the journal, when in addition to these 19 commodities 3 others were 
added: Raw cotton, cotton yarn, and cotton cloth-all at Manchester 
prices. The prices of these 22 commodities were expressed in the form 
of percentages, but no general index number was constructed from 
them. 

The Econo~t stated in its issue of February 20, 1864, in which it 
published for the first time its commercial history and review of the 
past year, that in the table of actual wholesale prices it was following 
the arrangement and method which were adopted by Tooke and N ew
march in their history of prices, and continued by Newmarch in the 
Journal for 1859, 1860, and 1861. 

The first table in the Economist report of 1864 presented the actual 
prices in pounds sterliug of 45 articles for the base period of 1845-1850 
and for succeeding years down to 1862. The prices were for a given 
date, being either those for january 1 or July 1 for all year. previous 
to 1863, for whlch year they were the prices for the 1st of each month. 

The 45 articles were coffee, sugar (3 kinds), rum, tea, tobacco, 
butter, wheat, beef (2 kinds), mutton (2 kinds), pork, cotton, silk, 
flax, hemll.. wool (4 kinds), dyes (2 kinds), oila (3 kinds), timber (2 
kinds), tallow, leather, saltpeter, ashes, copper, iron (2 kinds), lead, 
steel, tin, raw cotton (3 kinds), cotton yarn, and cotton cloth (2 kinds). 
For a few of the articles the prices were not continuous throughout 
the period. 

A second table was printed entitled "Proportionate results," being 
the percentage that the actual price of each article for the given date 
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was of the actual average price for 1845-1850. In this table, instead 
of 45 series of percentages, the dumber was reduced to 22. This num
bet was made up of 37 of the 45 series of quotations under the heads of 
coffee, sugar, tea, tobacco, wheat, butcher's meat, cotton, raw silk, 
flax and hemp, sheep's wool, indigo, oils, timber, tallow, leather, 
copper, iron, lead, tin, raw cotton (cotton wool), cotton yarn, and 
cotton cloth. Of these 22 series of percentages, the 9 composed of 
more than one description or grade of the article were sugar (2 kin<:lil), 
butcher's meat (2 kinds of beef and 2 of mutton), flax and hemp (2 
articles), sheep's wool (4 kinds), oils (3 kinds), iron (2 kinds), raw 
cotton (3 kinds), cotton cloth (2 kinds), and timber (2 kinds). 

The articles were divided into five groups as follows: 
I. Colonial and tropical produce (food). 

II. Wheat (England and Wales) and butcher's meat (New
gate market) . 

. m. Raw materials of manufacture. 
IV. Metals. 
V. Manchester markets. 

The articles under the fifth head were raw cotton, cotton yarn, and 
cotton cloth. 

During the years 1864 to 1867 the composition of these tables 
remained the same, except that in 1865 the percentage for raw cotton 
was computed upon one grade instead of three, as formerly. 

The commercial history, published by the Economist, for 1868 gave 
for the first time the total index number. However, this was simply 
the total at each date of the 22 percentage columns, no general index 
being computed, and it was not until 1869 that the numbers were 
added together and divided by 22, the result thus becoming the 
"Economist" index number, which has been published year by year 
since that date. . 

It was announced in the Economist of February 4, 1911, that it was 
deemed desirable to change the basis upon which the index number " 
had been calculated. This statement recited the intention of the 
publication to make this review of prices more far-reaching by 
embodying in the index quotations of some important.articles which 
playa large part in modern commerce, and at the sam~ time to retain 
its character as a wholesale market index number. On account of the 
inclusion of new articles, it became necessary to adopt a base period 
sufficiently recent to include standardized quotations af modern 
commodities. • 

I t was stated that, owing to the fact that many commodities are 
now important in the business life that were not so regarded at the 
time of beginning the index, the list of commodities had "been re
vised and the number increased. The result of' this recasting was 
published in the issue of November 18, 1911, showing how the new 
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index number was made comparable with the old figures by dividing 
the total index number for the 44 cothmodities by two, thus reducing 
it to that of 22 articles as used formerly. . 

The chief change made is in respect of the coal and iron trades, 
which were formerly represented by one quotation only, but are now 
given a weight of 5 quotations out of 44. Quotations are added, for 
the first time, for barley, oats, potatoes, and rice a.mong foodstuffs; 
:&5Y:Ptian cotton and jute a.mong textiles; iron bars, steel rails, and 
coal a.mong minerals; and petroleum, oil seeds, rubber, and soda 
crystals in the miscellaneous group. 

In order to show the relation between the percentage index as com
puted by the old method and the index number obtained by the new 

. plan, the latter has been reduced to the sa.me basis. The index num
ber, however, is based on the prices of 44 articles, while the old per
centage number was computed on but 22. They have been made 
comparable, as stated, by dividing the index number for the 44 articles 
by 2. 

SOURCE OP QUOTATIONS. 

The quotations used in compiling this index are market prices as 
published weekly in the Economist, which represent those of the 
London or Manchester markets. 

BASE PERIOD. 

As has been explained, the base period formerly was 1845-1850, but 
in November, 1911, it was announced that the base period had been 
changed to 1901-1905. 

PRICE'S: BOW SHOWN AND COMPUTED. 

As was previously stated, the quotations used are those published 
weekly in the Economist. The weekly prices for the selected articles 
are published each month in the discusSion of the index number. 

NUMBER AND CLASS OP COMMODITIES. 

The original number of commodities, as has been stated, was 22. 
In 1911 the number was increased to 44. Raw, or what might be 
termed prima.foy, commodities only are included in these quotations. 

The following table, appearing in the Economist of November 18, 
1911, shows the number of quotations for each commodity, comparing 
the old wi~ the new base period: 
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NUllBER OF COMMODITIES: SERIES OF QUOTATIONS UNDEn THE OLD BASIS OF 

18t5-1850. COMPARED WITH THAT.UNDER THE NEW BASIS OF 1901-~ 

Old basis New basis 
quotation quotatiOQ 
number. number. 

Old basis Newbasls 
quotation quotatioll 
number. number. 

~--Il------~---I------
Wheat and Oour.............. 1 
Barley ..••...•.... , •...........•.••••••• 
Oats ................................... . 
Potatoes .••..•..........•.........•..... 
Rice.......................... .......... 1 
Boot ...•..•..•....•......•.••......••.•••.•••••••. 
Hutton....................... 1 2 
Pork......................... .......... 1 
&"r.!;.:::::::::::::::::::::::: : ~ 
Te&........................... I 1 
Tobacco...................... I 1 
Butter........................ .......... I 
Cotton (raw, yam,c1oth)..... • • 
Wool......................... I 2 
Flax •.••..••.......••.•...••......•..•..••.•••••.. 

rue:~:::::::::::::::::::::::: ........ ~. ~ 
Silk.......................... 1 1 

Pig iron...................... 1 
Steel rails •••.....••.•.••...•.....•...•.. 
Iron ba:s ••••.....•.••.••••...•..••..... 
Coal ••••.•.•.••....•.•..•••..• 

~E~:::::::::::::::::::::::·········f· 
Lead......................... 1 

1 
1 
1 

e oeUID ••••••••••••••••••.••••••••••• 
Rubber .•••••...•.•...........•..•..•..• 
Tallow....................... 1 

~~iiiS::::::::::::::::: ........ ~. 
TotaL.................. 22 

DESCRIPTION AND GROUPING 01' COMMODITIES. 

1 
1 
1 • .1 
1 
1 • 1 
1 
1 
1 
1 
1 
1 
1 .. 

The detailed table of prices week by week lIS published includes 33 
series of quotations. The articles are arranged in four groups as 
follows:' 

Iron, Cleveland, No. S, G. M. B. 
Iron, common barB. 
Iron, .te.1 rails. 
Coale, best.team N ewcaot1e. 
Copper, .ta.ndard. 
Tin, .ta.ndard. 
Lead, English pig. 
Saltpeter, Bengal. 

Cotton, middling" American. 
Cotton, yarn, 32's, twist. 

lJi7l<T01s (8 arl.icle&). 

T<%tilu (7 articlu). 

Wool, N. S. Wales, greasy, average. 
Silk, Canton. 
Flax, Riga ZK. 
Hemp, manila. 
Jute, na.tive firsts. 

Food products (9 amclu). 

Wheat, Gazette averages (English groin). 
Barley, Gazette averages (English groin). 
Oats, Gazette averages (English grain). 
Flour, wwn.mad., household. 
Beef, inferior. 
Beef, prime. 
Mutton, prime. 
Potatooo, good English. 
Rice, Rangoon. 
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Mimllan<ow (9 artidu). 
Bugar, West Indiaairupo. 
Sugar, beet, German. 
Tea, Congou, middling, common. 
Tea, Congou, medium, good. 
Coffee, Santos, good average. 
Oils, petroleum. 
Oils, olive, Levant. 
Tallow, town. 
ttubber, fine bani Para. 

SUBSTlTUTIONS AND .\DnmoNS. 

It is stated that over so long a period of time some variations have 
inevitably arisen in the mode of quoting prices, but in all such cases 
the nearest approach possible has been made to a uniform quotation. 
The articles cited are raw cotton, tea, sugar, flax, and wool. It is 
further stated that in some cases, where it has been considered 
desirable to introduce a cOl!lIDodity to replace one no longer actively 
dealt in, the current price of the substituted article has been taken as 
equivalent to the same percentage of the basis price as was repre
sented by its predecessor. 

INTERPOLATION. 

The supplying of missing data, if such 'has been found necessary, 
has not been noted. 

WEIGHTING. 

The index is computed by meana of simple arithmetical average. 
Indirect weighting is attained by the selection of articles. 

This method, as applied to the present index, has been frequently 
criticized because of the small number of articles included. An 
attempt to correct the fault of giving each article an equal weight 
was made by Mr. R. H. Inglis Palgrave, in 1886, in a.memorandum 
to the Royal Commission on the Depression of Trade and Industry. 
The method used by him was to give each relative price an importance 
proportional to the consumption of the article, which was ascer
tained by adding to the production the imports and deducting tbe 
exports. lIt thus obtained a series of figures representing the im
portance, in each year, of the consumption of each commodity, and 
used these in connection with the Economist figures for the years 1865 
to 1885 upon the basis, 1865-1869 equals 100. The data prepared by 
Mr. Palgrave in 1886 have not been continued for subsequent years 
(see Report of Uuited States Senate Finance Committee on Whole
sale Prices, Wages, and Transportation, 1893, Pt. I, pp. 228, 229). 

TBSTING • . 
The testing of the accuracy of the reaults secured in this index is 

made by comparison with the results in other index compilations. 
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The table below shows a comparison by decades of the weighted 
and unweighted indexes of the Ec!onomist with those of Sauerbeck (an 
unweighted index) and the Board of Trade (a weighted one). The 
weights for the Economist index have been calculated on the basis 
of consumption in the country as estimated by the Board of Trade.' 
The decade 1891 to 1900 is considered as the base or 100. 
INDEX NUMBERS OF THE LEVEL OF PRICES IN THE UNITED KINGDOM, BY DECADES. 

1861 TO 1910. 

(BII8epedod.1891-1900-100.) 

EconomIst. 

1----;----1 Sauerbook. B~r 
WeJghted. UnweigbtOO.. 

1-
1861-1870 ..•• 146 152 151 138 
18il-l&l:l .... 131 131 144 138 
1881-1890 ...• 107 108 113 11. 
1891-1900 .... 100 100 100 100 
1901-1910 •..• 11. 108 11. 111 

The Economist of August 26, 1911, presents as a test of the accu
racy of its index a table to show that retail prices have pursued much 
the same course as wholesale prices. The following comparison is 
made of the Economist index with that of the Board of Trade for 
retail prices in London from 1895 to 1910, in each case the year 1900 
being taken as the base. 

COMPARISON OF WHOLESALE AND RETAIL PRICES, 1895 TO 1910. 

(u... period" 1900-100.) 

y .... 

Economist .r=: ~~ 
index dox Dum. 

Dumooron berofretail 

~.:;!. ~~ 
I-------~-----·~ 

189.5 ...•.....•.•.•.••• 
1896 .................• 
1897 •••.•.•... •. ~ .•..• 
1898 .•...•............ 
1899 ...•.•.•.•.••.•••. 
191X1 •••••••••••••••••• 
1001 ................. . 
1002 ................. . 
19(0 .....•..••..••.•.. 
1001 .•.........••..••. 
1905 ..............•..• 
11106 •.•.•............• 
1907 .•.•..•........... 
1908 ...•.•..•.......•. 
1909 ......•.....••.•.• 
1910 ................. . 

... 
IXI 

" 88 
!II 

100 .. 
" .. 

101 .. 
"" 117 
108 
101 n. 

TABLES OF RESULTS. 

IXI.' 
92.0 .... 

100.8 . ... 
100.0 
101.9 
101.6 
100.2 
104.3 
100.7 
103.2 
105.8 
108.4 
108.' 
109.9 

The following table, covering the period from 1851 to 1910, shows 
the total index number for the 22 commodities in the form in.which 
it was published in earier years. 

I The Economist, Aug. 26, 1911, pp'. m, 423. 
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1845-60: A vel-

'~i;.;;w;;y:: 
2200 
.. 10 

1853: July •••••• 2463 
1867: July ••••.. .... 
1858: JlUlunry .• 2<167 
1859: January •• .... 
1860: January .. 2113 
1861: J'tlDusry .• 2751 
2.862: January .• 2878 
1863: January .. .... 
1864: January .. 3787 
1865: J.muary .. 3675 
1866: January .. .... 
1867: January .. 8024 
1868: 

lanuary ..• 25 .. 
July ••••... 2828 

1869: .... January ••• 
July .••..•. (.) 

1870: .... January •.. 
July ••••... 27U 

1871: 
January ••• .... 
July •••...• "'0 

1872: 
January •.• 2835 
July •••.... .... 

1873: 
January ..• 29<7 
July •••..•. 29 .. 

187" January ••• 2801 
JuJy ••••... 21m 

THE ECONOHIST INDEX (ORIOINAL).1 

(Due ....... , .. 1-, ... _ ..... ) 

1875: '887: 
Janoary •.• 2778 January ••• 205Il 

1876~uly •••.••. - 1888~uJy •••...• 2116 

January ••. 2111 January •.• .... 
July ..•...• ... , 1889fulY •.....• '121 

18i7: 
January ..• 21'6 January ... 2187 

1878fuly .••..•• 2026 1890fuly •••.... 2161 

f~~·.:: .... January •• • 223 • 
24.7 July ....... 225. 

1879: 1891: 
January ••• 2225 January ... 2224 

1880fuIY •.•.... 22l1li 1892fuly ....... 2190 

January ... 'JBl7 January ..• 2133 I88/uly ....... 24;I1 1893~UIY ••••.•• 2081 

January •.• 237 • January •.• '120 
1882~u1y······· 2302 1894~uly ••••••. '1" 

January .. • 24 .. January .•. 2082 
July ••••.•• .... July ••••••• 1974 

1883: 1895: 
Jannary ..• 2343 January ..• ,.., 
July .•..•.. 2Z2O July .••.... '93' ...., 1896: 
January •.• 2221 January ..• ,'" 
July .•.•••. 2169 July ••••... '9<7 

1886: 1807: 
January .•• .... January ••• 1950 
July •••..•. ,.,.. July ••••... 1885 

1886: 1898: 
1annary ... 2IJ23 January •.• 1100 
July ..•.... - JulS' •.•...• 1916 

1!IDD: 
January .• • 

looofuly ....... 
January .•. 

19()lfuly •••.... 

January ... 
1902fulY •••.... 

January ..• 
July ••••..• 

1903: 
January •.• 
.July ••••... 

IgI)" 
January ••• 
July .•••... 

1905: 
January .•• 
July ••..••. 

1906: 
January •.. 

1907fuJy •.•..•. 

January ..• 
1908fuly •••.... 

January .•• 
1900fuly ••..... 

January ..• 
191Ofuly •••.... 

January ... 
1uly ....... 

1 The Economist, Sept. 2, 1911. pp. 490 and 491. 'Figures not calculated. for July 1,1869. 

1918 
:IIYl8 

21 ... 
2211 

2126 
2007 

19<. 
1 ... 

2003 
2111 

2107 
.Iao 

21ao 
.163 .... 
2362 

~ 
zal. 
2190 

2197 
224. 
..90 
2362 

A comparison of the Economist index number as computed on the 
old OJld new bases is o.fforded in the following table: 
COMPARISON OF ECONOHIST INDEX NUMBERS COMPUTED ON OLD AND NEW BASES.! 

Old btWs NewbMIs 01dbMis New basis 
Date. (1845-1860- (1901-1906- Date. (1845-1850- (1901-I!I05_ 

100). '00). 100). 1(0). ...., 1904: 
January 1 •••••••. 9' 90 ~~;T!.I.:::::::: 100 10. 
July1 ••••.•..•••• 88i 88 07 .. 

1897: 1905: 

i~l~f.!.~:::::::: 89 •• 1908f':1;f!. .1.'.:'.: :::: 
IfI 10< 

86 90 OS 101t 
189f; 

i~;r.-!:.::::::: .6 .9 i~;f! ... :::::::: 106 1" 
87 OS '07 11. 

1899: 1907: 
Januaryl ........ • 7 .. January 1. ....... '" 115 
July1 •••.••.•.... 9' '81 July 1 ••••......•• u. 121 

1900: 
lIO 

1908: 

i~~.~·.::::::: ,g.-a f:d;f.~.I ... ::::::: 105 ~~ III 100 
1901: 

07 '06 
1909: 

1flO2f':kwr!.!··:::::: : ~~;r.~.I:.::::::: 100 '0< 
'1 103 102 liD 

l903~~;~~:::::::: . •• .. 1910: 
100 9' '0' f:d;i?:~·.::::::: 113t 
107 '13 

i~~~:::::::: " ,:1 1911: 
114 '" .. January 1 ..••..•• 

1 These data IU'e taken from the Economist of Nov. 28, 1911, p. 1036. 
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The following table, reproduced from the Economist of Decem
ber 5, 1914, shows the mannep in which the information relative 
to the index number is now presented. The quarterly index figures 
represent the average of the figures for the months of the quarter. 
It will be noted that the method of grouping here employed is not 
the same as is used in the detailed table of prices. 

INDEX FIGURES BY GROUPS. 

Oth" """"I· Ce....w. food lanoous P .... 
D .... and products Textiles. >Il>wal.s. rubber, Total. ""' .... ....... ( .... timber. change • su .... oils,etc. elc.l. 

\----------------
Bull (ave~re 1801-1&05). _ •••• ... ... ... <GO ... ..... 100.0 

1912-

iS~~::::::::::::::::: 6" .... 571 523 5,. 2,600 122.3 ... .'" 571 ... 60S 2,695 122.5 
624 Si6 600 531 605 2.736 124.4 

Fourth quarter •••••••••.••.•... ... ... 61 • 53' 608 _.736 124.1 

1913-

I~!~!~~::::::::::::::: 
GOO 383 623 ~ 51 

_.732 124.1 

~ ~4i 830j ~:~g 123.4 
641 529 1234 

~~~~~~~::::::::::::::::::: 603 .. 2 ~ ... 5931 2.729 124.0 
533 343 54' 5 .. 2,694 122.4 

Endo!luDI! ••••.••.••••••.•.... SIlO lm '231 .221 
~ 

2,669 12L3 

i~i ~i ii~~~~~~~~~~~~~~~~~ 
... 620 530 2,689 122.2 
SSII ". ~ ...... 2,689 122., 
533 ... 523 518 2,714 123.3 .. , 

'" .. , 5" • 71 ..... 122.1 
End 01 November ••...•........ 569l 36' 654 , .. 5751 2,661 )21.0 
End of December ••••••••..•••• ... ... ... '" .72 _.623 119.2 

1914. 
End or January •••..•.•••.••••• r,n ... 626 ... 571! 2,618 119.0 

~:~~~~~~~::::::::::::::: 352 630 "gil ... 2,616 118.~ 
560 3501 ~l 

, .. .. 7 _.597 118.0 

I~i~:~~::::::::::::::::::: mt 
... ~ ~ 

_.535 117.5 ... ~ -.... 118.0 
346 :m 55. 2,549 115.9 

July ............................ .'" 352 6I6l SS3 2,565 116.8 
AUgust ••••••••••••••••••••••••• 641 ". 626 '" 688 '.'" 122.. 
September .•.•••..•..•..•...... .., ... 611i 472! 64. 2.180 126.4 
October ........................ 6551 :~t 560 <SS 652 2,'132 I .... 
November ...................... ... 512 ,,. 6841 2."" 125.5 

INDEX NUMBERS OF AUGUSTUS SA-:JERBECK. 

PUBLICATION. 

This index number represents the course of wholesale· prices in the 
United Kingdom. Prior to 1910 statements were published only once 
.. ye~. From January, 1910, to January, 1913, the general result 
was published each month for the preceding month, and $.e yearly 
resum6 in March, in the Journal of the Royal Statistical Society, 
London, but since January, 1913, the information has appeared in 
The Statist, London. The general discussion of the results for the 
past year is now also published in the April number of the Journal 
of the Royal Statistical Society. 
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HISTORY. 

During 1885, or in the early part Ilf 1886, Mr. Augustus Sauerbeck, 
a London wool merchant, prepared a paper upon the gold supply 
and its relation to prices, which was published in the September, 
1886, Journal of the Royal Statistical Society.' In much of the 
discussion relating to the causes of an "extraordinary and almost 
unprecedented fall of prices" that had continued for 12 years, Mr. 
Sauerbeck recognized the lack ·of statistical information and prepared 
this paper in order to supply data upon the subject. 

The wo.rk thus begun was continued by Mr. Sauerbeck until the 
end of 1912, when he relinquished the task and it was taken up by 
Sir George Paish, editor of The Statist. 

SOURCE 01' QUOTATIONS. 

The statement is made in the appendix to the first article that 
such of the prices from 1846 to 1885 as are not official returns were 
received from private firms or collected from the Economist and 
other publications. Further than this no information concerning the 
source of price quotations is given. 

BASE PERIOD • 

. The 11 years 1867-1377 are taken as the standard period. At the 
time the period was chosen the study covered the 40 years 1846-1885 
and the base period included the years of the highest prices as well 
as a number of years oflow prices. The index numberfor the ll-year' 
period was found to correspond exactly with the index number of 
the 25 years 1853-1877, so that "a comparison of the aggregate prices 
of till commodities in a certain year with the 11 years 1867-1877, is 
equivalent to a comparison with the whole 25 years 1853-1877." , 

PRICES: BOW SHOWN AND COMPUTED. 

The prices upon which the index number is based are average 
prices for each year. The prices quoted in the report covering the 
years 1846-1885 are, with but few exceptions, "the average prices 
in each year, either those officially returned or the averages of the 
12 quotatiOl!s at the end of each month.'" Where a range of prices 
is given the mean is taken between the highest and the lowest quo
tations. The prices as given in later .reports are the averages of 
12 montpIy or 52 weekly quotations; in the case of potatoes, of 8 
monthly quotations, January to April and September to December. 
These annual averages are shown in the tables by articles, as arealso 
the corresponding relatiTes. The actual prices from which the 
yearly, averages are computed are nowhere shown, but relatives based 

1 Journal of the Rof8l, StaUst1cal SocJety. September, 1886, Vol. 49, p. 581. 
I Idem, p.692. 
• Idem, p. 032. 
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on the quarterly averages are shown by groups of commodities, cov
ering the period from 1884 to tloe present .time. 

The statement is made in the report of 1893 that all articles have 
been calculated at their actual prices and no corrections have been 
made for extraordinary Huctuations. The treatment of cotton prices 
at the time of the American Civil War is cited as an example. 

The prices of all imported articles are quoted" in bond." 
In the first report the general statement is made that in construct. 

ing his table of prices the author has on the whole been guided by the 
system adopted in the Economist reports on the course of prices. 

NUMBED AND CLASS or COMMODrrIES. 

The number of articles used directly in computing the index num
ber was 43 "from 1846 to 1866, 44 from 1867 to 1872, and 45 from 
1873 to the present time. All are considered raw materials. In the 
original report the statement is made that only commodities were 
included which in the United Kingdom at that time represented a 
value of about a million pounds or more, counting both domestic pro
duction and imports. A few important articles, like wine, spirits, and 
tobacco, had to be left out, as no "reliable data were obtainable. 

Certain important commodities are represented by more than one 
of the 45 articles; for example, two varieties of wheat are quoted, 
and each variety is considered a separate article. The relative prices 
of certain others of the 45 articles, as for example coffee, were obtained 
by averaging two relatives representing different varieties or grades 
of the article. Thus in 1911, when the relative price of Ceylon coffee 
was 95 and of good Rio was 91, the relative used for coffee was.93, 
the average of these two. This method was followed in cases where 
the price of a single variety was not considered sufficiently repre
sentative of the article. The number of quotations, including these 
additional quotations used only indirectly in the computation of the 
index number in the report for 1911, was 57. The table of average 
actual prices, however, comprised 60 quotations, one each for tea, 
coppef, and coal being shown in the actual price form without being 
represented in the index number. At the time the OQginal report 
was published the series of quotations in the table of average prices 
comprised a total of 55. 

An index number based on the prices of "the 31 principal com
modi ties" from 1818 to 1845 was prepared by Mr. Sauerbeck and 
published in his original report. These commodities" afe not enu
merated. 

DESCllIPTION A.ND GROUPING OF CO~ODITIES. 

The 45 articles are divided into six groups. The grouping it shown 
in the following table, which also shows the number of series of price 
quotations secured for each commodity, and the number of relative 
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prices for each commodity used directly in the computation of the 
index for the year 1911. The takle has been compiled from data 
appearing in the Journal of the Royal Statistical Society, March, 
1911, pages 415 to 420. 

NUM:BER OF SERIES OF PRICE QUOTATIONS SECURED AND NUlIBER OF "RELATIVE 
PRICES USED IN INDEX, BY COMMODITms: 

~~~ :~=-e ~,us'!t" lof~~i~e 
CommodJty. oft~~ta- ~~~ Commodity. Ort~::a- ~~C4fn 

__ ~ ____________ j_~~~"'~ __ ~ ___ ·_II _________________ I_~ ___ ~_·~ __ m_d_"' __ 

Wheat ••••••••.••• __ ••••••••.. 
Floor ..•.••.••.....•.•.••..... 

~:rts~~:::::::::::::::::::::::. 

Iron .•.•••.•.•......•.•......• 

~1E~::::::::::::::::::::::: 
Lead •••..•..•••..•....••..•.. 

Maize......................... 1 1 
Potatoes...................... 1 1 
Rico ••.•••..••..•..•.•••..... _____ , -----2 

Coal ••••••••..........•..•.... 1--__ -=-1 ____ ....: 
Totalmhlerals .•...•.... J,,;.,=;;lO='==:=:, 

Totalvegetabletood.... 8 ~ COttoD........................ 2 
FIa:J:.......................... 1 

Boof................... ...... 2 2 
Mutton....................... 2 2 fut:':~:::::::::::::::::::::.:: t 
Pork......................... 1 1 Wool......................... 2 
BacoD........................ 1 1 Sllt.......................... 1 I 
Butter........................ 1 1 Total te%tJles ••.•.•..... ----,-, -----, 

Total.an1mallood ••.•.• i=.==.:.!==..: ~:er::.:::::::::::::::::::: 
~a:.:::::::::::::::::::::::: Tallow ..•••••.•..••...•...•.. 
Tea ••••.•••••••••.••.•.••.••.. I--__ -=-1 ____ ....: £~oiiiUi; .. ihi988ci·{tiU:· 

Total sugar, coffee, and seed).· ••••.•.•••••.•.•...•.. 

tea···················I~=9==,..; E!Y::::~b~:::::::::::::::: 
Totallood.............. 23 19 NitJateohoda •....•..•..•.... 

, , , , , 
¥'~~::::::::::::::::::::::: 2 , 

TotalStlDdry tnater1a1s"j 16 11 

Grand total............. 60 45 

A description of the various articles included in the six groups of 
commodities follows: 1 

V.get<Jbkjood (8 pri<e serial. 
1. Wheat, English Gazette. 
2. Wheat, American. 
3. Flour, town-made white. 
4. Barley, English Gazette. I 

s. Oata, English Gazette. 
6. Maize, American, mixed. 
7. Potatoes, good English. 
8. Rice, Rangoon, cargoes to 8lTive. 

An,'I1IIJ!jood (7 pri<e serial. 
9. Beef, prime. 

10. Beef, middling. 
11. Mutton, prime. l

IS. Pork, Jarge and small, average. 
14. Bacon, Waterford. 
15. Butter, Friesland, fine to finest. 

12. Mutto"" middling. 
Sugar, coff .. , and t.a (8 pri<e serial. 

16 •. Sugar, British We.t Indian refining. I lSb. Coffee, Rio, good. 
l6b. Sugar, beet, German, 88 p. c. f. o. b. 19&. Tea, Congou, commoh. 
17. Sugar, Java, floating cargoes. 19b. Tea, average import price. 

18&. CdJee, Ceylon plantation, low mid· 19c. Tea, Indian, good medium. 
dling. 

I JOUI'IlDl or tho Royal Statf5UQ&l Socloty,lIarob, It'll, pp. U5-420. 
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Mi7i6Ola (10 price aeriu). 

SOa. Iron, Scotch pig. 
SOb. Iron, Cleveland (Middleebrough) 

pig. 
21. Iron, bars, common. 
22. Copper, Chile bars. 

Copper, English tough cake. 

23. Tin, Stmifl!. 
. 24. Lead, English pig. 
253. Coal, WsJ.lsend, Hetton, in London. 
25b. Coal, Newcastle .team. 
26. Coal, average export price. 

T""tilu (11 price serie8). 

27. Cotton, middling American. 
28. Cotton, fair Dholera. 

. 29 •. Flax, St. Petemburg. 
29b. Flax, Russian average import. 
30a. Hemp, Manila fair roping. 
SOb. Hemp, St. Petel'l!burg clean. 
SI. Jute, good mlEdium. 

323. Wool, merino, Port Phillip, average 
fleece. 

32b. Wool, merino, Adelaide, average -. 33. Wool, English, Lincoln half hogs. 
84. Silk, Tsatlee. 

SuTUby 77UIteriak (16 price aeriu). 

35 •. liidee, River Plata, dry. 
35h. Hides, River Plata, salted. 
S5e. Hides, average import. 
36a. Leather, dressing hides. 
a6h. Leather, av~.rage import. 
37. Tallow, town. 
38. Oil, palm. 
39, Oil, olive. 

4Oa. Oil, lin .. ed. 

4Ob. Seeds, linoeed. 
41. Petroleum, refined. 
42. Soda, crystals. 
43. Nitrate ofood •. 
44. Indigo, Bengal good consuming, 

45&. Timber, hewn, average import. 
45b. Timber, sawn or split, average 

import. 

SUBSTITUTIONS AND ADDmONS. 

The method of calculating the index adopted when it was deemed 
necessa.ry to add or drop quotations for a.rticles is not disclosed. No 
mention is made of the necessity of quoting other grades of com
modities than those formerly quoted, but it is reasonable to believe 
that in a period of this length it has been found necessa.ry to do so. 

INTERPOLATION. 

It may have been impossible to secure complete statistical material • 
during the full period, but, if so, the autnor makes no mention of the 
fact. Where prices were abnormal, as cotton during the Civil Wa.r in 
the United States, no corrections were made, quotations J>eing used as 
found. 

WEIGHTING. 

The index number is unweighted. The author has, however, given 
to certain important commodities a.la.rger influence in comlluting the 
index number by quoting as sepa.rate articles several different varieties 
or grades of the same commodity. For example, English wheat and 
American wheat constitute two sepa.rate a.rticles, as do prime beef 
and middling beef; also prime mutton and middling mutton.. Simi
la.rly, suga.r, iron, coal, cotton, wool and oil a.re each given double 
importance in the computation of the index. 

L4261°-Dull.li3-15--18 
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Tl!STJNG 

Beginning with the index numbers of the. year 1892 1 two tests 
were applied, the one consisting of weighting the relative prices ac
cording to the "money-values" of the commodities in accordance 
with their importance in the trade of the United Kingdom during the 
3-year period 1889-1891; the second method consisting of weighting 
them according to their "mass-quantities" of other years. In the 
lv-tter method the.quantities of imports and exports of anyone year 
are reduced to a nominal money value by multiplying the number 
representing the qnantity of the article by the number representing 
the average prices of said articles during the years 1867-1877. 

In his presentation for the year 1895' Mr. Sauerbeck used the 
geometric average' of Jevons and calculated by that means a total 
index for his 45 articles for the years 1880, 1894, and 1895, and com
pared it with his own arithmetic averages, ·both simple and weighted. 

After 1907 the single test of weighting according to average" money
values" of the commodities for the 3-year period 1904-1906 was 
employed. 

The author makes no direct statement in regard to the process of 
finding the nominal values of the several articles, beyond stating that 
one factor is the average price of the article during the ba;;e period 
1867-1877. The other factor, or that quantity which represents the 
"importance in the United Kingdom" of the article, appears to be the 
average of the annual production plus imports for the chosen 3-year 
period. Due warning is given that this figure, which represents the 
total trade in the commodity including reexports, must not be con
sidered as representing the actual consumption of the commodity in 
the United Kingdom. 

A second test was in use up to and including the report for 1907. 
It is stated that the estimated aetual values of the 45 articles con~ 
sumed in the United Kingdom were obtained by taking the produc
tion on the basis of Mr. Sauerbeck's price and the imports at British 
Board of Trade values. The ratio of these actual prices to the nom
inal values on the basis of the average prices from 1867 to 1877 con
stituted a sl'('ond weighted index. The explanation of this second 

. test is not fully stated. 
TABLE OF RESULTS. 

The principal table in this compilation shows the index number for 
the four general groups, and the grand total index. In addition there 
are three subindexes of food and an index of a.ll materials contained 

I Journal oltho Royal Statistlcnl Boclety, June, U193, pp. 215-247, 2M. 
I Idem, MIll'Ch,lf1J6, pp. 193, 194 . 
• To findcthe geometrical meo.n, the logarithm Is taken of the percentage tlgure of each article, the total 

orall logarlthmsit divided by t5-the number ofarticles-ruld the antilogarithm, thenumbereorrespond.. 
ing to the averoge logarithm, la the geomeb'Ica11ndex numoor. (Journal of the Royal Statistical Sooiety 
Maroh, 1!116, p. 19t.) 
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in the groups of minerals, textiles, and sundry materials. The fol
lowing data, showing the variatibns in the group index numbers and 
in the general index, have .been compiled from various issues of the 
Journal of the Royal Statistical Society.' 

Dale. 

1846 •••••••••••••••• 
1847 •••••••••••••••• 

~~t::::::::::::::: 
l8.'iO •••••••••••••••• 
1851. •••.•..•..••... 
1852 •••••••••••••••• 
1853 ••••••••••••••••. 
1854 •••••.•.•••••••• 
1855 •••••• _ ••••••••• 
1856 •••••••••••••••• 
1857 •••••••.•••••••. 
1&58 ••.••••••••••••• 
1859 •••••••••••••••• 
1860 •••••••••••••••• 
1861 •••• __ ._ •••••••• 
1862 .••..••••••••••• 
1863 •••••••••••••••• 
1864 ................ 
1865 .•.•.••••••••••• 
llolOO •••••••••••••••• 
1867 ••.•••••••••.••• 
1868 ••••••.•••••.••. 
1869 •••••••••••••••• 
1870 .•••.•..•••••••• 
ISil. ..••.•....•••.. 
IBi2 •••••.•••••••••• 
1873 •••••.•••••••••• 
Ib'7-1 •••••••••••••••• 
18i5 ••.•.••••••••••• 
1876 ••••••••••••••.• 
1877 •••••••••••••••• 
18i8 •••••••••••••••• 
1879 ••••••••••••••.• 
1S&l •••• h •••••••••• 

1881. •••••••.••••••• 
1&'1;2 •••••••• __ •••••• 
1883 ••••.••.••.••••• 
lWH .•••••••••••.••• 
1885 •••.•••••.•••••. 
lSS6 ••.••.•..• , ••••• 
lAA7. ••••••••••••••• 
Is...~ .••..•.•... _ •••• 
l&.~ ••••.••••.••.••. 
1890 •••..•.••.•••••. 
1891 .••....••••••••• 
Ib'92 .•••.•••.••.•••• 
1893 ................ 
1894 ................ 
1895 ................ 
1896 ................ 
189 ........ ~ ........ 
1I«Is ................ 
1899 ................ 
IUOO ................ 
1001. ............... 
HI02 .... ........... 
1003 ...• ........... 
1004 .... ........ 
1\10,) .... ........... 
1006 .... 
1901 .... .......... 

SUHHARy OF INDEX NUMBERS, 1846 TO 1913-

(Due period, 1867-1877_100.) 

Food • Materials. . 
~"\';; Ani-

~re:; nul Hln ... Sun"", 
food food Total Tn· nute-and food. also tfI ... (corn, (meat. .... rials. 
eoo.). etc.). 

106 81 98 9S .. '17 86 
129 88 f!1 105 .. 78 86 

92 sa '" .. 78 .. 77 
71l n 77 7. 77 If1 75 
7. .7 f!1 75 77 78 II) 
'13 .. .. 74 7. 75 7. 
II) '" 75 75 II) 78 .. 

100 82 87 91 105 87 101 
120 87 85 101 115 88 109 
120 87 89 101 109 8. 109 
100 88 97 .. no .. 109 
105 .. n9 102 106 92 n9 
87 83 97 88 .. .. 102 
85 85 102 89 .. 88 107 .. 91 107 .. 97 .. 11l 

102 91 .. 97 91 92 109 os 86 98 .. 91 '" 106 
87 85 .. 89 93 149 101 
71l .. 106 88 9' 1.2 .. .. 07 07 91 91 134 97 .. .. .. .. 91 130 .. 

11. 89 94 101 87 110 100 
II3 88 .. 100 85 106 102 
91 .. .. .. .. 109 100 
88 .. 95 93 89 106 .. .. 100 100 os 93 10) 105 

101 101 104 102 127 11, 108 
106 100 106 107 HI 10.1 106 
105 10.1 105 104 116 92 .. 
93 lOB 100 100 101 .. 92 
92 lOB os .. .. 85 .5 

100 101 10) 101 .. 85 .. 
95 101 .. .. " 78 as 
87 .. 87 .. 73 " 85 .. 1.1 .. .. 71l 81 89 .. 101 .. 91 77 77 .. 
8' 1 .. 76 811 71l 73 85 
82 103 77 89 7. 70 .. 
71 • 7 .... 71l .. .. 81 .. 88 .... " 66 65 76 
65 87 00 72 .7 .... '" .. 79 If1 70 .. os .7 
.7 82 65 72 7S 54 ;;. 65 86 7S 75 75 70 
65 82 70 73 '" 66 .. 
75 61 n 77 7. .. .. 
65 .. '" 73 71 67 • 7 
'9 85 7S 72 .. 59 .. .. '" 65 66 54 " 54 
54 78 62 54 82 " 65 

" 73 59 62 83 54 OJ 
00 79 " 65 66 " 62 
67 77 Sl 68 70 " " .. 79 " 65 92 58 .. 
.2 85 " '" lOS 66 71 
• 2 85 •• .7 .. 00 n .... 87 " .7 82 .1 71 
G2 .. .. 66 82 ... 69 

'" 83 50 68 61 n. 07 

" 87 " .. 87 72 68 
n:? .. .. 6!J 101 II) " .. .. .. 72 107 77 78 

Total 
mate-
rials. 

--
85 
86 
'13 
'13 
78 
7. 
81 
07 

104 
101 
102 
107 .. .. 
100 .. 
107 
115 
119 
lOB 
107 
100 .. 
100 .. 
101 
116 
114 
100 
93 
91 
89 
81 
78 .. 
'" II) 
77 
73 
70 
67 
• 7 .. 
70 
71 .. .. 
65 .. 
00 

'00 
'9 
61 
70 

'" 72 
71 
72 
7* 
7. 
83 
86 

1 September,IS86, p. 648; Maroh, 1891, p. 128; :March, 1911, p. "08: AprD,1914, p. 556. 

. 
GtaDd 
total. 

--
89 .. 
78 
74 
77 
75 
78 .. 

102 
101 
101 
105 
91 .. .. .. 

101 
10.1 
105 
101 
102 
100 .. .. .. 
109 
109 
U1 
192 
06 .. .. 
87 
83 
88 
85 .. 
82 
7. 
72 .. .. 
70 
72 
72 
72 .. .. 
" .2 
61 
62 

" .. 
7, 
70 .. 
09 
70 
72 
77 

'" 
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SUMMARY OF INDEX NUMBERS, 1846 TO 1913--Concluded,. 

F .... Haterlols. 

nate. Vege- Ani· :re!: O .... d 
tatile mal Total H,inor. Ta· Bu.dry Total totaL , ... , ... 

and (ood. als. W ... mat .. m .... 
(corn, (meet, .... -. -. "'.l. ete.). 

- --I-----
1908 •••••••••••••••• 7. .. .. 'Ill .. 6. 73 74 73 
:rJ09 •••••••••••••••• 71 .. .. 73 .. .. 76 75 " uno ........•....... .. .. 54 74 .. 73 81 81 78 
1911 •••••••••••••• 7. 00 61 75 93 76 81 83 II) 
1912 •••••••••••••••• 78 .. 6' 81 11. 76 82 88 " 1913 •••••••.•••••••• .. OIl 61 n 111 .. 83 01 .. 

Average: 
1902-I91J • 88 88 •• 71 00 70 " n " 1890-1899. 61 80 .. .. 71 .. '" .. .. 
18i8-l887 • 79 " 76 .. 73 71 81 76 79 

foi~~~~raJ. .Index was 83.6 lor J'an~914; 83.8 for February; 82.8 for Marcll; 82.3 for Aprn; and 82.8 

INDIA. 

INDEX N'OMBE~EE PRICES) OF FRED. 1. ATKINSON. 

PUBLICATION AND HISTORY. 

Index numbers of rupee prices in India for the years 1861-1895 
were first published by Fred. J. Atkinson, Accountant General, 
United Provinces, India, in the Journal of the Royal Statistical 
Society for March, 1897. Those for the yeRI'S 1896 and 1897 were 
presented in the Journal for June, 1898, and those for the yeRI'S 1898 
to 1901 in the number for March, 1903. In the numberJor Septem
ber, 1909, they were brought up to the end of 1908. 

In the March, 1907, issue Atkinson makes the following remarks 
introductory to his study: 

The extraordinary fall in gold prices led to the preparation by 
several economists of figures detaifuig the course that prices had taken 
annually for many yeRI'S back. No attempt has, however, hitherto 
been made to deal with the course of silver prices. The consequence 
is that various contradictory statements have been made on the sub
ject at different times, and the general impression prevaW:l probably 
based on the declared values of exports from India, that silver prices 
have been practically stable for the past 25 years, and the inference 
drawn is tlia·t silver as a measure of value possesses qualities of sta
bility which gold is declared not to possess. It is with the object of 
commg to some definite conclusion that the'lresent figures have been 
worked out with considerable difficulty, an whether the conclusions 
arrived ');t hereafter are agreed to or not, the figures themselves will, 
it is hoped, prove useful to economists generally. 

This paper deals only with silver prices in India-it would perhaps 
be more accurate to say' 'rupee prices in India"; but the rupee price 
represented the silver price up to the year 1893, and it seems prob
able tJvtt Ull to th" time India practically fixed silver prices through
out the world. Since 1893, the year in which the mints were closed, 
the rupee and silver have diverged, and the prices given are rupee 
prices. 
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SOURCE OF QUOTATIONS. 

In preparing his index numb~rs, Atkinson, while adopting Sauer
beck's principles, did not base his figures on the prices of imported 
articles but on those of the native products of India. This was nec
essary, because the bulk of the trade of India is concerned with the 
products of the country, imports representing only some 8 or 9 per 
cent of the exported products. Moreover, a considerable portion of 
the articles produced are mainly for the purpose of export and ate 
but little used by the natives of the country. It is evident, therefore, 
that prices must necessarily be affected rather by the production in 
common use than either by imports or exports. 

Sauerbeck takes the majority of the prices he quotes from the Lon
don market. In India, however, the pr~ction and prices vary so 
greatly in different parts of the count~no take only one market, 
as Calcutta or Bombay, and treat every a.-liicle as of equal or nearly 
equal importance would give a very inaccurate idea of the actual state 
of affairs. To avoid this, Atkinson prepared a statement based on 
the agricultural returns and financial and commercial statistics pub
lished by the Government of India, and the administration reports 
of the various native States, giving for the year 1893, with a fair 
degree of accuracy, the agricultural and manUfactured products, of 
India and the relative importance of each.' 

Next, accepting the fact that India in its economic conditions rep
resents a cluster of different countries, it had to be ascertained in 
what particular markets the prices of the various articles should be 
taken. Atkinson accordingly prepared a table showing the area of 
cultivation in 1893-94 of each product in each Province of India, 
and the price of each product was, as far as possible, taken in the 
Province or Provinces in which the area of its cultivation is greatest. 

The prices taken were obtained from various sources; partly from 
the prices con'ent which the chambers of commerce of Calcutta, 
Bombay, and Madras issue; partly from the publication "Prices and 
Wages of India," issued by the Government of India, and partly from 
private sources. A few only, when figures were not elsewhere obtain-
able, were taken from the export accounts. • 

BASE PERIOD. 

In the first table of index numbers prepared in 1897 Atkinson took 
the year 1871 to represent the number 100. This year w~ selected 
because in it Sauerbeck's index number of gold prices ,was 100, and 
the price of silver was approximately the same (99.7). This selection 
had the advantage of permitting a ready comparjj;on of the course of 
rupee prices with that of gold prices, which was Useful in cOlfnection 
with the currency question. It is obvious, however, that prices of It 

1 See Journal of the Royal Statistical Society. March. 1897. Vol. LX. pp. 124 and 125. 
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single year can not be regarded as representing normal prices. As 
a matter of fact, rupee prices in 1871 were exceptionally low, and as 
the currency question had been settled, Atkinson in 1903 thought it 
best to use the average of the years 1868-1876, which may be regarded 
as fairly normal years, as the base period for another table of index 
numbers. Both tables, that with 1871 and that with 1868-1876 as 
the base period, were in 1908 brought up to date. 

PRICES: HOW COMPUTED. 

Briefly, the procedure adopted in preparing the index numbers was 
to ascertain the relative importance of each article as compared with 
the total value of all production in India as shown by the table of pro
duction for the year 1893. In computing the index numbers for each 
month and year for the whole of India, one or more prices at diflerent 
important places of production were taken for each article in propor
tion to its relative importance to the whole. The general index 
number is based on the prices of 38 diflerent co=odities. Of these 
rice, representing three-tenths of the value of all products of India, 
was allotted 30 prices out of a total of 100 taken. Similarly wheat 
was allotted 5 prices and other grains 5, sugar 4, j owar 3, raggee, gram, 
bajra, and meat 2 each, and maize, barley, potatoes, spices, and 
ghee 1 each; making a total of 60 prices for food articles. For raw 
produce, seeds were allotted 4 prices, cotton 3, hides and skins 3, 
jute, indigo, opium, tobacco and timber 2 each, and tea, coffee, salt
peter, cutch, myrobalans, animal bones, coal, raW silk, and raw wool 
1 each, making 29 in all. For manufactures, hides and skins were 
allotted 3 prices, cotton goods, jute goods, and oils 2 each, and silk 
piece goods and shellac 1 each, making 11 in all. Summarized, the 
division was: "' ..... 

Articles of food......................... ............... .......... 60 
Raw produce.......... . .. . . ....... . ... ...... .. . . ..... .. . . .. ..... 29 
MlWufactures. . . . . . . . . . . . • . . . . . . . • . • . . . . . . . . . . • • . . • . . . . . . . • . • . . . II 

Total ........................................ , ............ 100 

DESCRJPl'ION AND GROUPING OP COMMODITIES. 
~ 

The individual commodities included in the general index numbers. 
and the markets in which their prices were obtained are the following: 

ArUtle8 01 Food. 

1-30. Ria (15 pricu). '-Monghyr, Calcutta; common, Bengal, ... tem division; com
mon, Calcutta; common, Patna; common, Bengal, Deltaic division; COmIDC.D, Bengal, 
Orissa. division: common, Madras, southeast ('oast divisionj common, Madraa, Salem: 
common, northwest pro"YinceEI, eastern division; common, northwest provinces, central 
division:common, Burma, Rangoon; common, Burma, TenaBBeI'im division; common, 

I As rice b giVOD 80 Importance 0130 and onl716 prlc«I were tueu, each prlce has beaD doubled tn oom
putJDs the gCIDeral lndox number. 
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central provinces,' Nagpur; common, central provinces, Jubbulporej and common, 
Hyderabad, Bolaram. The quotatio'U used are those published in UPrices and 
Wages" and from prices supplied by dealers. 

31-85. Wheat (5 prict.s).-Comm.on, northwest provinces, Cawnpore; common, Pun
jab, DeIhl; common, central provinces, Nagpur; first qual.i.ty, Central India, NUB-
sirabad; and 1lour, Bombay, Poona. . 

36-38. Jowar' (3 pricu).-Bombay; Madras, Salem; and Hyderabad, Bolaram. 
39-40. Rogge<' (f pricu).-Madras, southeast C08Bt division; and Mysore. 
41~t. Gram a (o! pricu).-Punjab, central division; and northwest provinces, cen-

tral division. . • 
43-44. Bajra" (I prices).-Bombay, Deccan division; and Madras, Salem. 
#. Aiaiu (1 price).-Chota, Nagpur. 
46. Barley (1 price).-Delhl. 
47-01. Other grains ,(5 prita).-ArhD.r, Allahabad; arhar, northwest provinces, 

Sub-Montano division; mung, Dal, Lucknow; masur, Lucknow; and chenna, Cawn
pore. This classification in the agricultural returns includes a large number of differ
ent varieties of minor grains and pulses grown in different parts of the country, though 
the northwest provinces are preeminent in their cultivation. Reliable figul'e8 could 
be obtained for only a few, and the figurea for some of these are not complete. Arhar 
(Cajanus indicus), the most important of these minor pulses, for which two prices 
have been given, and mt:ng (Phaseolus mungo) are represented by complete figures. 
The prices for masur (Erva lens) and chenna (Cicer nrietinum), were supplied by the 
commissariat department and commence only from 1875 and are a.verages of the finan-
cial year. . 

5t. Vegel4bla (1 price).-Potatoes, Bombay. 
53-56. SWjar (4 pricu).~urputty, Calcutta; Dhulloah, Calcutta; Jaggery, cane, 

Madrasj and Jaggery, Palmyra, Madras. Prices for the two refined sugars have been 
laken from the Calcutta prices current, supplemented by prices supplied by BiB
souath, Law & Co., and those for raw sugar from the Madras prices current. Consid
erable difficulty was experienced in the case of refined sugar, as indeed in mO!'lt of the 
quotations taken from the prices current, by the changes in nomenclature, whh.:h in 
some cases meant a change in actual quality. To continue the same quality through
out the entire period involved a method of calculation of comparisons. The rruult, 
however, is said to be approximately accurate. oS 

51. Spicea (1 prict).-Ginger, export accounts. Prices taken Irom the export 
accounts. 

58. Ghee' (1 price).-Bombay. 
59-60. Airot (t pricu).-Mutton, Bombay; beef, Bombay. 

Raw Produce :and MaterlalB. 

61. T", (1 price).-Taken from the export accounts. 
62. Coffee (1 price).-ToJren from the export ac~ountB. • 
63-55. Cotton (3 pricu).-Dharwar; Broach; and Dholera. All obtained from' the 

Bombay prices current. 
66-61. JuI.< (I pricu).-Pickad; and double triangle M. From Calcutta pric •• 

current. 

1 A cheap Indian gm.ln mild in making a kind of unI8ll.vened bread. 
t A cwOlllgr&.S8 (eleustna Carocana) lBrgely cuItJvu.tod for food • 
• Tb. chlck.pea (Cloer arletinum) of the East Indies, there extensively used as food tor men, horses, and 

cattle. 
t 'l'hosplked or pearl mIDet (Penlcillarln splcata)oneo( thecommonost rocid cereals of southtptern Asia. 
t Jourolll of the Royal Statistical Society. Man::h. lSU7, Vol. LX, p. flO • 
• Butter clodfiad. by boning or heating and skImming or straining until it becomes aliquJd or semIlIquid 

00, capable of be.1ng kopt (or ID.BllY YOIU'S. It enters into the composition of nearly everything eatan by 
the Brahma.n&. 
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68-69. I~o (I price8).-Bengal, good; and consuming. From Calcutta pric .. 
current. 

70-71. Opium (I price8).-BehBr; and Mal,.,.. From the monthly figures pub
lished by the Government of India. 

71-73. Tob.."., (f price8).--<lentral India, N1IBIIirabed; 81'd Bombay. 
74-77. SUtk (4 price8).-Linseed, bold; til; rape-yellow, mixed; and caetor. 

The prices for linseed and rape were taken from the Calcutta. prices current, those of 
til and caetor .eeda from the monthly figur .. published by the Government of India. 

78-84. MiB«llmuouo (7 price8).~altpeter, 5 per cent refined; cutch,' Rangoon; 
nfyroba.1ans;lI manure, animal bones; coolj raw ailk, Surdales; ana raw wool. The 
prices of saltpeter and raw silk were taken from the Calcutta prices current., those 
of cutch, myrobalans, and manure from the export acCOUDte, and those of coal were 
funllshed by the Bengal Coal Co. 

85-87. Hitks and skim (3 price8).-Raw hides, buffalo, Patna, slaughtered, arsenic; 
1'&W hides, cow, Burdwan, slaughtered; and raw skins, goat, Calcutta. Prices taken 
from the Calcutta prices current. 

88-89. Timber (f price8).-Bombooo, Calcutta; teak, Rangoon. The pric .. for 
bombooa are taken from the ligures publiehed in the Government of India publication 
"Pric .. and Wagee." The prices on 1st of January of each year beginniDg from 1871 
only &regiven. Monthly prices for the series of ye8.1'8 Were not obtainable. The prices 
for Rangoon teak were,taken from the Calcutta. prices current. 

9(J...91. Cotton goods (I price8).-Yarn 1/203, and.T cloth, 44 inch... Th ... are 
taken from HPrices and wages" and represent the prices 88 given to the Government 
of India by the Bombay Mill Ownere' .Aseociation on 1st of January and July of each 
year. 

91-93. Jut. goodtJ (I price8).-Bags, No.2 twill; and bags for California. Pric .. 
taken from the Calcutta pricea current. 

90/--95. Oill (I price8).-Caetor· and coconut. The pric .. for caetor oil were taken 
from the Calcutta prices current. Those for COCODut oil are from II Prices and wa,ges" 
the pric .. on January 1 of each year beginning from 1871 only are given, monthly 
prices not being obtainable. 

96. Sill: pia< goodtJ (1 pri«).--COrah No. I, from the Calcutta pric .. current. 
97-119. Hitks and .hi". (8 price8).-Tanned bid .. ; COW; tanned skina, goat; and 

tanned skina, aheep. Pric .. are taken from the Madras pric .. current. 
100. SMliac (1 pri«).-Firet quality, orange; from the Calcutta prices current. 

WEIGHTING. 

As has been mentioned above, Atkinson has weighted his general 
index numbIVS by giving to each commodity included 80S many 
quotations as corresponded to its importance in the whole production 
value of India in 1893. Since 1893 changes have occurred and some 
of the articles included are of more and some of less importance now 
than they'were then; for el<ample, indigo has declined while coal and 
cotton goods ha.ve materially increased in importance. But all the 
changes combined, according to Atkinson, would not make. any 
material difference in the percentages as computed. He also remarks 

I AD um:;t from the bark of the mangrove used in tanDIng aDd dyalnC . 
• Pnm.ute fruits 01 several tropleal plaDta of the pDU8 tarmlnalfa, used for tan.n.Ing and cWJco printing. 
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that during recent years the trade descriptions in some cases and the 
quality in others of articles entered in the various chamber of com
merce prices current, from which several prices are taken, have 
undergone a change and that it has been a matter of difficulty to fit 
the changes, WIth accuracy; to the previous order of things.' 

TABLE OF BI!SULTS. 

In the table printed in the Journal of the Royal Statistical Society 
for September, 1909, pp. 500--502, AtkinBon gives, in addition to the 
index numbers of 100 articles of Indian production, index numbers for 
11 articles of import. These are taken from data published annually 
since 1905 by the Commercial Intelligence Department of India. 
Under the title "Variations in Indian Price Levels" this department 
has published index numbers prepared on different lines from the sys
tem adopted by Atkinson-39 articles only being taken, of which 11 
are imported, and all articles being given equal weight. As imported 
articles are regulated by their gold price and as the individual articles 
are not weighted according to their importance, it is not surprising 
that the two sets of index numbers do not agree, though their general 
trend is practically the same. It having been suggested, however, that 
so far as the dweller in India is concerned the prices of imports now 
materially affect his annual expenditure, AtkinBon shoWs in column 6 
of his table the index number of 11 articles of import equated to 
1868-1876, as given by the commercial intelligence department, and 
then adds the index numbers of these 11 articles of import to those of 
the 100 articles of Indian production to which his own index numbers 
relate, and shows the total index number in column 7 of his table. 
In column 8 are shown Sauerbeck's index numbers for gold prices; 
in column 9 the gold price of silver; in column 10 the gold price of the 
rupee; in column 11 index numbers of articles of export; in column 12 
Sauerbeck's gold prices index number of the 11 articles of import 
shown in column 6; and in column 13 Sauerbeck's gold prices index 
number of 11 articles exported by India. 

This table is reproduced below with the exception of the data 
contained in columns 12 and 13. 

l.Journal of the Royal Statistical Society, September, 1909, Vol. LXXll, p. 497. 
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INDEX NUMBERS OF PRICES IN INDIA, 1870 TO 1908. 

[Boarce: loamal of the Roya18tatJstlcal SooJety, !eptember.l000, Vol. LXXII. pp. &00-602.] 

Index numbers /:,rcentages) or Ind .. 

I~' 
Ind", 

~~~ioo~. dia (average 01 Index Dum· beck's <!Id Gold num-
Dum- bo", berot 
bo", tUar- orill":er p ..... ""'01 .. 

Year_ 0111 Mol" {60.84<I. of of 
. Food lfaw Mano- All """'las includ- - :ce rupee = ~ produce factures prices of ~~~ 

(ZJ.34d. 

). ~) . ...I!i..) . ...u:.). Import. _ ). -100). _100). 
1876 . Import. -100) • , z • • • • 7 • • '0 11 

----- - ------------- --
1870 ••••••• 104 100 106 105 100 106 .. 100 100 100 
1871. •••••• .. .. 106 91 .. 91 "" 100 100 '" 1872 ••••••• ., 103 105 OS .. .. 109 .. .. 101 
1873 ••••••• .. .. 100 '" 106 •• 111 .. .. 102 
1874 ••••••• 107 1'" 105 106 104 105 102 .. .. 108 
1875 •••••.• .. .. 100 .. OS .. .. .. .. OS 
1876 ••••••• OS OS 88 '" .. '" .. 87 87 go 
187i .•..••• .., 102 '" -125 93 122 .. '" '" 106 
1878 ••••••• 155 102 .. 1M 88 130 '" 86 86 107 
1879 ••••••• 137 104 .. 123 87 11. .. .. .. 109 
1880 ••••••• 108 108 1" 100 93 105 88 86 86 100 
1881 ••••••• .. 1" 102 .. '" .. 85 85 85 1'" 
1882 ••••••• 93 100 '" OS '" .. Sf .. 85 .. 
IBID ••••••• .. 100 Of go .. OS .. .. .. '" 1884 ••••••• 107 100 ., 104 82 102 78 .. 83 100 
1885 ••••••• 107 OS .. 1'" 79 JOI 72 '" 80 .. 
1886 ••••••. 1'" .. '" 100 .. OS '" 7' 7' 93 
1887 ....... 193 101 .. 101 87 100 OS 73 73 .7 
1888 .•••••• 111 100 100 108 '" 107 70 70 70 101 
1889 ••••••• 116 111 109 '" .. ... n 70 70 100 
1890 ••••••• 11' 108 102 11. .. 112 Tl 7. 78 1'" 
1891.. ..... 123 100 100 116 88 113 T.1 .. 74 106 
1892 ••••••• 13' 115 100 128 88 124 OS 65 65 115 
1893 ....... 131 117 113 125 .. 122 68 68 II< 122 
1804 ••••••• 121 "' 116 11. 88 116 '" .. ., 116 
1!lJS ••••••• 113 125 11. 116 ., 11. 62 •• 67 116 
1896 ••••••• 133 120 111 127 '" 124 61 SO 61 113 
1897 ••••••• 171 11. 100 ... '" \43 6' .. 65 115 
1&18 ••••••• 131 '" OS 12' .. "' M .. OS "" 18119 ••••••• 122 111 102 117 . , 1 .. OS .. .. 102 
1900 ••••••• 152 120 104 130 102 135 7. .. .. ... 
1001. •••••. 146 117 106 135 101 132 70 .. .. 110 
1902 •••.•.. 131 113 112 .,. 

'" 121 .. 46 .. 110 
1!XB ••••••• .,. 113 108 11. '" 116 '" .. '" 108 
1904 ••••••• 11. 115 11. 117 OS 115 70 43 .. 11 • 

lOOli ••••••• 139 U" 121 130 101 127 T.1 .. .. 113 
1906 ...•••• 167 128 146 153 110 149 77 61 .. 128 
1907 ••••••• 17' 13. 144 162 122 158 80 SO .. 136 
19os ••••••• ... 127 122 174 113 108 73 46 .. tal 

q'ALY. 

INDEX NUMBERS OF THE ANNUARlO STATISTICO ITALIANO. 

PUBUCA.TlON. 

Index nwfibers based on the prices of a limited number of com
modities at wholesale are contained in the annual statistical report 
for Italy (Annuario Statislic<J Italiano), issued from the Office of the 
Director •. General of Statistics and Labor (Direzione generale deT14 
Btatisca e della'VOt'O). 

HISTORY. 

Since 1886 the Annuano Statistico Italiano has presented tables 
showing fluctuations in the prices of a large number of commodities, 
both raw and manufactured, during a series of years. In the earlier 
reports these priees were shown for a period extending, in some 
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instances, back to 1862. In more recent issues the figures have been 
limited as a rule to the last five years preceding the date of publication. 

Prior to 1912 no index numbers appear to have been computed, 
the data being given ouly in the form of actual average prices. In 
the report for 1912, however, was begun the publication of two 
series of index numbers based in the one case on the prices of a few 
articles of food furnished to the army, and in the other case on a 
larger number of articles of the same class supplied to 43 nationeJ 
boarding schools (cO'TllVitti 'IULZionali) of Italy. These index numbers 
were continued in the report for 1913. 

SOURCE OF QUOTATIONS. 

The price quotations on which the index numbers are based were 
furnished by the directors of the schools and by the minister of war 
(ministero della guerra, dire~ generale dei sel"Vizi logistici e ammin
istrativi). 

BASE PERIOD. 

The five years 1890-1894 constitute the base period in the series 
relating to the boarding schools. In the series for the army the 
relatives are based on the period 1900-1904. 

PRICES; BOW SROWN AND COMPUTED. 

Only the average annual prices of the different co=odities 
included in the two indexes are given in the reports. In several 
instances data for earlier years are lacking from the figures relating 
to the army. 

NUMBER AND CLASS 01' COMMODITIES. 

The table of index numbers for supplies furnished to the army 
contains 8 co=odities, while that for boarding schools- contains 13 
co=odities. All articles belong to the food group. 

DESCRIPTION AND GROUPING o~ COMMODITIES. 

The following articles are included in the table of index numbers for 
the army: Com, bread (ration), Italian paste, rice, beef (young steer), 
coffee (roasted), sugar, and wine. The list of articles supplied to 
boarding schools for which index numbers are shown ~cludes bread, 
Italian paste, rice, beef, sausage, fish (in oil), eggs, butter, oil, milk, 
coffee, sugar, and wine. In the latter series the index for beef is based 
on the average of the prices paid for young steer flesh anci veal in a 
singlo institution. No further description of the Cll=odities is 
furnished. . 

SUBSTITUTIONS, ADDmON9. AND INTERPOLATION. 

SO far as can be determined from the information at ~and, no 
additions to the list of articles or substitutions of one grade or quality 
of an article for another have been made. No prices appear to have 
been interpolated. 
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WEIGHTING. 

All commodities are given equal ;eight in the computation of the 
general index number for each series. 

TESTING. 

The accuracy of these index numbers is not tested by comparison 
with similar data or by other means, so far as the published results 
show. 

TABLE OP RESULTS. 

The table following contains the index numbers for the 13 commodi
ties furnished to boarding schools during the period 1890 to 1913, 
inclusive. 

mDEX NUMBERS BASED ON PRICES PAID BY THE NATIONAL SCHOOLS (CONVlTTI 
NAZIONALI) FOR COMMODITIES NECEB8ARY FOR THE NQURlSRHENT OF THE 
PUPILS,189O TO 11)13. 

(Due period. 1890-18N-100.) 

Av· 
erag, 

Commodity. P1o~ 1890 1891 1892 1893 1894 1895 1896 1897 1898 l899 1900 1901 ...... 
18'~ 

Brend.kllograms .••. I0.366 99.7101.1107. 99.2 
Italian paste, k11Ir 

ms •••••••••••••• 51li 102.1 101. 103.1 99, 
ograDls ••••• _ .000 102.1 101.7 103.1 96.5 

•..• 1.624 99.4 104.7 100.5 98.8 
. a.681 99.8 98. I} 101.1 101.1 

92. I 96.5 92. 4 94. 1 103. 9 103. 1 102. 8 100. 0 

94.2 91.8 91.7 97.9 99. 100.0 99.0 98.1 
96.3 97.5 96.1 101.3 99.1 98.5 %.7 93.9 
~4 ~o ~2 .8 00.4 .7 _6 R5 
98.8 100.3 101.3 101.5 102.2 98.2 104.2 104.8 

••.•...•.•..• 2.123 too. 101.0 101.7 98.5 98.5100.0101.4102.0102. 100.8103.1100.3 
zen •.•••..•.. 815101.1 99.3100. 99.0100.3 99.7 100.7 100.9 101.7 100.2 107.8 108.9 

.• 2.792 99.5 97.4101. 100.2101.7101.0100.2102.4 98. 97.4 98.4 102.0 
.• 1.251 99.3 99.4102.1101.1 98.3 97.6 92.8 91.5105.0100.7110.8111.1 
•.• 288 103. 102.1 97. 100.6 96.5 97.5 95.4 91. 9a.O 9a.7 89. 89.9 

SUgar, kilograms ••• :: tgg~ :i:: ::J :t. 5 1~:~ ~g;:~1 ~gg:~ ~~:~ 1~:~ ~~:: 1~:~ 1~:~ I~:: 
Wine,liten ...... : .... 357 ~ 110.0 ~~ 9a.21~ 102.8 91.3 94.a 95. 94.9 93.8 

Oeneml indu I -- I--
number ............ 101.4 100.9 100. 98.8 98.4 98.3 98.0 91.5 98. 97.3 98., 98.4 

Av· -.... 
CommodIty. '"lo~ 1902 1903 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 

IS .... 1_ 
----~f -- -------1--1---1--
r~~~JO:..IO.856 96.9 1M. 91.3 91.3 93.8 98. 97. 111.1 

.............. 515 95.7 91.1 89.7 90. 91.8 94.4 100. 
... .500 93.7 93. 93.3 92.1 9a.7 94.a 96-
••• 1. 624 93.8 92.6 00.6 101." 102. 102. 102 . 

. 2.681 104. 107. 109-1 111.6 109." 111.7 118 . 

... 2.123 103.6 115.0 104.2 102." 104.8 106.9 It? 127.5133.6140.1 134.6 141.0 

.... 815 111.0 lll. 110.9 114.9 115.9 121.4 126. 131.5 133.4 140.0 1.fO.9 145.3 

... 2,792 99.9 101.3 101.7 100. 103.1 104.9 107.4 111.0 H2.4 113.9 1U1.1 120.0 

... 1.261 103.8102.7 95.2100.0 94.3101.0105.1 145.3 135.8 146.6138.1 HO.I 

... .2S8 92.7 92.0 89.9 91. 93.4 98. 99. 103. 109. 112.5 114.9 121. 1 

... 4.051 78.5 75. 14.6 14.5 75.7 75.6 11.4 76.4 16.1 84.2 92.9 96.0 
kllogroms. .... I. 96. 93. 92. 97." 96.0 96. 96. 96.4 97. 100.1 104.8 97.6 
llteft. .......... 857 87.3 89.3 89. 89.8 92.1 98. 84. n.7 TT.5 123.5 133.8 122.0 

Oenemllndex: 
Dumber ............ 96.8 97.1 95. 96. 97. 100.01(12., 107.5109. 117.2119.7 121.8 
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INDEX NUMBERS OF ACHILLE NECCO. 

PUBLlCA'l1bN .AND HISTORY. 

A volume en titled "La Curva dei Prezzi delle Merci in Italia negli 
Anni 1881-1909" (The Price Curve of Commodities in ltaJy during 
1881-1909), which was published in Turin by Achille Necco in 1910,' 
contains four series of index numbers based in each case on the import 
or export values of certain important articles of commerce. Com
parative tables showing the price fluctuations in severaJ countdes 
on a common basis, that of the year 1881, are also contained in the 
volume. 

A continuation of the two principaJ series of these index numbers 
has been published by Necco in La Riforma Sociale for 1911, pages 
68-72, and 1913, pages 621-635; also in a speciaJ bulletin entitled 
"Prezzi della Merci in Italia ne11912" (prices of commodities in ItaJy 
during 1912), appearing in 1914. In the last-named publication 
which also was issued by La Riforma SociaJe, the figures for 1910, 
1911, and 1912 have been supplied. 

SOUBCE_ OF QUOTA.TlONS.. 

The data used in computing the index numbers were those formu
lated by the commissione centrale dei vaJori per Ie dogane (centraJ 
commission for customs vaJuation) and published in the reports of 
the Ministry of Agriculture, Industry, and Commerce. 

BASE PEBIOD. 

The vaJues" of imported and exported articles for the year 1881, 
taken as 100, constitute the bases on which the two principal series 
were computed. The other two series appearing in the first volume 
issued in 1910 are based on the method employed by PantaJeoni and 
have for the standard of measurement the vaJues of imports and 
exports, respectively, in 1878. 

NUMBER AND GROUPING OP COMMODlTIIiS. 

In each of the two main series of index numbers the groupings 
adopted in the collection of the customs revenue have geen followed. 
Within the 16 principaJ groups there are approximately 400 different 
articles, each of which in turn may comprise several varieties. 

The 16 groups of commodities are as follows: 
1. Spirits, beverageEI, oils. 
2. Colonial products, spicee, tobacco. 
S. Chemical products, medicina.l substances, resins, gums, etc. 
4. Coloring and other materials for dyeing and tanning. 
5. Hemp, flu, jute, and other fibrous planta. 
6. Cotton. 

I Sociata Tipogrnfla-Editrtce NulonaIe (gla Roux e VIBl'8Dg8), TorIno, The saine information aL90 was 
published as a supplement to La. Ritorma 8oolale, Vol. XXI, September-October, 1910. 
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7. Wool, horeehair, and other bair. 
8. Silk. 
9. Wood and straw. 

10. Paper and books. 
11. Hid ... 
12. Minerals, metals and their manufactu:reo. 
13. Stone, earthen, giaEII, and crystal ware. 
14. Cereals, flour, Italian paste, and vegetable products. 
15. Animals and animal products. 
16. Miscellaneous commodities. 

The two index numbers of import and export values computed 
according to the method adopted by Pantaleoni are likewise based 
on commodities selected from the tariff schedules. There are 19 
import and 12 export commodities as follows: 
Imports: 

1. Petroleum, refined. 
2. Coffee, raw. 
3. Sugar, second grade. 
4. Dyes, in dry state. 
5. Cotton, raw. 
6. Cotton cloth, unbleachect. 
7. Wool, natora.J or unwaahed. 
8. Woolen cloth (combed wool). 
9. Woolen cloth (carded wool). 

10. Hides of oxen and cows. 
11. Leather. 
12. Cast iron (in pigs or plates). 
13. Bar iron and steel in sheets. 
14. Copper, brass, and bro'!Ze. 
15. Machinery (not specified). 
16. Grain 

Importo-Concluded. 
17. Ch ..... 
18. Dry good., ordinary. 
19. Dry goodo, fine. 

Exports: 
1. Wine in bottl ... 
2. Olive oil. 
S. Boric acid. 
4 •. Sulphate of quinine. 
5. Soap (common). 
6. Hemp, raw.' 
7. Silk, raw. 
8. Straw braid for hats. 
9. Sulphur, raw and refined. 

10. Orang .. and lemons. 
11. Almonds (shelled). 
12. Coral (polished). 

WEIGHTING. 

In the computation of his two main series of index numbers Necco 
adopted the method employed by De Foville in following the changes 
in the import and export values of France from 1826 to 1880. It 
cononsts in weighting the prices of the first of any two consecutive 
years with the mass quantities of imports or exports of the second 
year. The p-ice of the preceding year in any inatance is multiplied 
by the mass quantity of the current year, giving. what is termed the 
"provisional value." The price of the current year is then multiplied 
by the mass quantity to produce the "actual value." These pro
visional and actual valUeil of the imports or exports are then summed 
and compared to ascertain the increase or decrease which has taken 
place in these values as between the two years under comparison. 
For example, it might be found that the import values of 1881 were 
2 per C~ilt lower than those of 1880; those of 1882, 4 per cent higher 
than those of 1881; those of 1883, 3 per cent lower than those of 
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1882; and so on. Assuming now that the import values of the yem: 
1880 are taken as the base, or :roO, the index for 1881 would be 98, 
since the import values in 1881 decreased 2 per cent from those of 
1880. Again in 1882 the import values increased 4 per cent over 
what they were in 1881; that is, 4 per cent of 98, or 3.92. Therefore 
the index for 1882 is 98 plus 3.92, or 101..92. In like manner, since 
import values in 1883 were 3 per cent lower than in 1882, the index 
for 1883 becomes 97 per cent of 101.92, or 98.86. 

It is seen that under ~ecco's system there is a constantly chan"aing 
weight, namely, the quantity of an article imported or exported 
each year. No direct relationship exists between the index number 
of anyone year and that of the basic year, since, as has been said, 
the relative importance of a commodity changes from year to year 
according to the quantity imported or exported, as the case may be. 

Pantaleoni likewise employed a :fluctuating weight in determining 
the relative importance of the commodities entering into his index 
number. Under his original plan there was determined each year 
the percentage which the value of each commodity imported or ex
ported, as the case tnight be, formed of the total value of all imported 
or exported commodities. Tb.is figure was then used as a weight 
for each commodity included in the final index number. To simplify 
this rather laborious process from year to year, Pantaleoni sug
gested-and Necco followed the suggestion in extending Pantaleoni's 
indexes-that it would be advisable to ascertain the average import 
or export value of each commodity concerned over a period of years 
and then calculate the ratio between the average value of each com
modity BO ascertained and the total average value of all imports and 
exports over the same period and use the result as a weight for each 
commodity for each of the years involved in the period under con
sideration. Nooco has done this for each of the three periods, 1890-
1895, 1896-1901, and 1902-1908, in the case of imports and for each 
of the two periods, 1890-1898 and 1899-1908, in the case of exports. 

The result of this method is that there is employed a constant 
weight over a limited number of years, a weight which may be termed 
the average importance of the particular commodity "i determined 
by its proportionate value in the total import or export trade of the 
country, as the case may be. 

TABLE OP RESULTS. 

On page 32 of Necco's original work I are given the following index 
numbers for imports and exports, respectively. The first series in 
each case is Neeco's own number computed according to the method 
of Benini. The two remaifing series are those of Pantaleqp.i and 

I La CUrva del Preu1 delle KercJ.1n HaUa negll Anni1881-11109. 
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Benini reduced for the sake of comparison to a common-base period, 
·that of the year 1881. Necco's figures for the years 1910 to 1912 
have been supplied from the "Prezzi della Merci in Italla nelI912," 
published in 1914. 

nfDEX NUl(BERB OF ITALIAN DlPORTS AND EXPORTS. 

(Due period. 1881_100.) 

1881. •••••••••••••••••••••••• -•• 
1882 •••••••••••••.••••••••••••• 
1883 ••••••••••••••••••••••••••• 
1884 ••••••••••••••••••••••••••• 
1885 ••••••••••••••••••••.••.••• 
1886 ••• · •••••••••••••••••••••••• 
1887 ••••••••••••••••••••••••••• 
1888 ••••••••••••••••••••••••••• 
1889 ••••••••••••••.•••••••••••• 
1890 ••••••••••••••••••••••••••• 
1891 ••••••••••••••••••••••••••• 
1892 ••••••••••••••••••••••••••• 
1893 ••••••••••••••••••••••••••• 
IS901 ••••••••••••••••••••••••••• 
l895 .•......•.•.••.•..•....••.• 
1896 •••••••••.••••••.•••••••••• 
1897 •••....•••••••.•••••••••••• 
1898 ••••••••.•••••••••.•••••••• 
1899 ••••••••••••••••••••.•••••• 
1900 ••••••••••••••••••••••••••• 
1901. •••••••••••••••••••••••••• 
1902 ••••••••••••••••••••••••••• 
1903 ••••••••••••••••••••••••••• 
l00f •••••••••••.••••••••••••••• 
1905 ••••••.•••••••••••••••••••• 
1906 ••••••••••••••••••••••••••• 
1907 •••.••••••••••••••••••••••• 
1908 ••••••••••••••••••••••.•••• 
1909 ••••••••••••••••••••••••••• 
1910 ••..••••••••.•...••.•••..•• 
1911 •.........•.•••.•.•..••.••. 
1912 ••••••••••••••••••••••••••• 

Imporb. E ........ 

Necco. PaDtaleonf.l BenJnI. Neooo. Pantaleonl.1 BeninL 

100.00 100.00 100.00 
96.86 '118.98 '118.43 
93.01 94.90 94.06 

100.00 100.00 100.00 
96.84 9J.71 94." 
91.96 86.46 91..&3 

87.42 86.73 87.M 88.CB &5.42 86.62 
82.68 78.57 82.49 
81.96 74.49 80.81 
79.53 71.43 79.61 
81.19 73.47 N.VT 

84.64 79.17 81.95 
84.11 84.37 81.61 
79.62 80.21 77.80 
76.73 69.79 74.40 

82.58 "13.47 81.58 
83.23 "13.47 82.24 

80. 49 78. 12 76. 89 
81.72 78.12 79.58 

'iD.2li 71..43 78.62 76.31 67.71 74.25 
17.43 68.37 17.M 16.37 71.08 74.33 
16.73 •. 33 78.41 76.18 Tl.08 74.15 
71.81 61.22 71.14 71.97 68.75 70.59 
71.04 60.20 69.47 72.83 'IO.R3 71.60 
70.96 80.20 89.87 69.02 62.50 67.72 
'10.42 60.20 00.30 67.80 62.50 66.40 
74.49 62.24 73.23 61U19 64.67 67.79 
79.77 •. 33 78.81 75.56 79.17 74.02 
86.47 tI6.33 83.17 75.10 72.92 73.58 
79.65 65.31 17.37 72.73 69.79 71.25 
76.76 63."rl 74. t8 74.10 72.93 i2.U 
71.73 64.30 .••••••••••• 76.92 78.12 .......... .. 
80.05 66.33 .......... .. 76.07 72.92 _ ......... .. 
79.52 67.36 ........... . Tl.12 13.96 ........... . 
84.29 71.48 .......... .. 79.501 78.12 ........... . 
87.96 '13.47 .......... .. 83.';2 86.46 .......... .. 
Sf.56 13.47 ........... . Tl.BS 69.79 ..... __ ... .. 
85.45 76.68 .~ ..... __ ... 79.29 72.92 ........... . 
86.55 ...... _ ............... .. 82.12 ...................... .. 
87.35 ...................... .. 83.44 .. __ ................... . 
89.86 ....................... . 83.501 ........... ( .......... . 

JAPAN. 

INDEX NUMBERS OF THE DEPARTMENT OF AC-RICULTURE AND COM
MERCE. 

PUBLICATION. 

Wholesale prices, with index numbers for the same, are'publIshed 
annuo.lly in the reports issued by the Department of Agriculture and 
Commerce of Japan. These reports, which are printed in English as 
well as Japanese, contain various data of a statistical nature relating 
to the agriculturo.l, mining, manufacturing, and other industries of 
the Empire and its dependencies. No text analysis is given of the 
tables included in the reports. 

HISTORY. 

The <J.uotations of prices, according to N. Hanabusa, director of 
the Japanese bureau of statistics, were not matters of record prior to 
1886 except for the four standard commodities: Rice, barley, beano, 
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and sake, for which there were incomplete records for earlier years .• 
The latest available report, isslled in March, 1914, is the twenty
ninth of the series. 

80UBCE OF QUOTA.TlONS. 

Wholesale prices of the articles for which index numbers are com
piled are obtained from the cities of six statistical divisions of the 
Empire by the Department of Agriculture and Commerce. No 
statement is made in the reports as to the methods of securing this 
information. 

BASE PEBlOD. 

The base period for each year from 1901 to 1912, inclusive, is the 
year 1900 taken as 100. In each of the reports for this series of 
years, except the one issued in 1905, index numbers are computed for 
the years from 1900 to two years earlier than the date of publication. 
For example, the report published in 1908 contains index numbers for 
the years 1900 to 1906, inclusive. The latest report, issued in 1914,· 
comprises index numbers for the years 1904 to 1912 ouly, 1900 being 
still retained as the base or 100. 

The report of 1905, which is the earliest one available, uses the 
year 1887 as a . base or 100 and shows average annual prices. and 
index numbers for each year for the several commodities from 1887 
to 1903 inclusive. In the case of a few commodities for which data 
for 1887 were lacking, a subsequent year was used as the base. There 
is no general index number in this volume for the groups of com
modities as in those for succeeding years. 

PBlCES: ROW SHOWN AND COMPUTED. 

Average annual prices are published for each commodity taken 
separately for all years subsequent to and including 1900. In the 
report of 1905 there is no grouping of the commodities, while in those 
for other years the commodities are divided into three main groups
food, clothing, and material. 

Following the average annual prices of the different articles for the 
Empire as a whole, there is a table showing for each commodity the 
average monthly pric.e and the average price for the ,ear of that 
commodity in each of the principal cities of the several statistical 
divisions and in the country at large, all data being for the year prior 
to the one preceding the publication of the report. 

NUMBER AND CLASS OF COMMODITIES. 

Sixty-five commodities are quoted in the report for 1912, which is 
the latest year for which data are available. Leaf tobacco was not 
quoted after 1905, nor cut tobacco after 1907. . 

1 Bulletin de l'lDstitut. InternatloDal de 8taUsUque, tome XIX, 3- Uwabon, p. 237. 

1I4261"-Bull.173-11l-19 
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. The 65 commodities, including both raw and manufa.ctured articles, 
are as follows: 

Rice, superior. 
Rice, medium. 
Rice, inferior. 
Barley. 
Naked barley. 
Wheat. 
<loy beans. 
Sm&II red b""",,: 
Salt. 
Soy (""uce). 
Miso (sa.nce, soy beane, rice, water). 
White sugar, domestic. 
White sugar, foreign. 
Brown sugar, domestic. 
Brown sugar, foreign. 
Sake (rice liquor). 
Tea. 
Bonito (fish), dried. 
Beef. 
Eggs. 
Milk. 
Umeboshi (pickled plum). 
Takuwan (pickled radish). 
Ginned cotton, domestic. 
Ginned cotton, foreign. 
-COtton Y8J'DB, domestic. 
Cotton yarns, foreign. 
Raw Bilk, superior. 
Raw silk, medium.. 
Raw 1IiIk, inferior. 
Hemp. 
Bleached cotton fabric, domestic. 
<hey obirting, foreign. 

Calico. 
Silk tissue, for lining. 
Kaiki 1IiIk. 
Petroleum. 
Coal. 
Firewood. 
Charcoal. 
Rapeseed oil. 
Minopaper. 
1Ianshi paper. 
Indigo (Jap.n .... ). 
Balk (beam) pine. 
Balk (beam) sugi. 
Balk (beam) keyaki. 
Balk (beam) fir. 
Plank, pine, 6 bu (.7156 inch) thick. 
Plank, sugi, 6 bu (.7165 inch) thick. 
Plank, pine, 4 bu (.477 inch) thick. 
Plauk, augi, 4 bu (.477 inch) thick. 
Log, pine. 
Log, sugi. 
Shingles. 
Sleeper, chestnut. 
Sleeper, Hinoki. 
Pig iron, domestic. 
Pig iron, foreign. 
Nails, foreign. 
Straw. 
Hay. 
Dried ....mne (for manure). 
Herring (for manure). 
Rapeseed cake. 

DESCRIPTION AND GROUPING 01' COMMODJT1E9. 

In the report for 1904 and in subsequent issues the commodities for 
which average yearly prices and index numbers &r\l given are divided 
into three groups: (1) Food, etc.; (2) clothing; (3) materials. Under 
food the following articles are listed: Rice, barley, naked barley, 
wheat, soy beans, red beans, salt, sake, soy (soy-bean sauce), miso, tea, 
bonito (dried fish), beef, eggs, milk, umeboshi (pickled plum), taku
wan (pickled radish), sugar (4 grades), tobacco (2 grades)-a'total of 
23 articles. 

Under clothing are listed ginned cotton (2 grades), cotton yarns (2 
grades), raw silk, hemp, bleached cotton fabric, gray shirting, calico, 
silk tissue, kaiki silk-ll articles in all. 

Under materials are listed the following: Petroleum, coal, firewood, 
charcoal, rapeseed oil, paper (2 grades), indigo, beams (4 grades), 
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planks (4 grades), logs (2 grades), shingles, sleepers (2 grades), pig 
iron (2 grades), nails, straw, Day, manure (fish, 2 grades), rapeseed 
cake-altogether 29 articles. 

As previously stated, leaf tobacco was discontinued after 1905 and 
cut tobacco after 1907. 

SUBSTITUTIONS AND ADDmONS. 

So far as the reports show, no substitutions of a particular grade or 
quality of an article for another grade or quality of the same article"or 
for a different article have been made at any time. Additions to the 
list of articles have apparently been made from time to time as data 
became available. In all such cases the average price for the earliest 
year for which data were available was taken as the base, or 100. No 
additions have been made since 1901, in whicn year logs (pine and 
sugi 1) appear to have been included for the first time. 

INTERPOLATION. 

No interpolation of prices has been made in any of the reports so far 
as can be determined. In cases where prices f,!r a particular month 
in a given locality were lacking, the averages for the year and for the 
country at large have been based on the data for the remaining months 
and localities. 

WElGII'l'ING. 

There is no attempt at weighting any of the commodities for which 
index numbers have been computed, apart from the inclusion in the 
tables of several grades of the more important articles. 

TFSTING. 

No comparison of these index numbers with those for other coun
tries has been made in the reports, nor have other means of testing 
their accuracy been employed, so far as the published results show. 

TABLES OF RESULTS. 

The index numbers for average wholesale prices of four staple 
articles, viz, rice, barley, beans, and sake,' from 1881 to 1909, inclu
sive, are shown in the following table published in theilUlletin of the 
international statistical institute.' This table was compiled by the 
director of the Japanese imperial statistical bureau, Mr. N. Hanabusa, 
and is based on data collected annually during the months of March, 
June, September, and December from six principal cities of the Empire 
by the minister of agriculture and commerce. Ouly medium grades 
of the articles for which quotations were secured have been included 
in the compilation. . 

I A genUII of evqfaeo U'MII of the pine family. 
I A native beer made from riee . 
• BulleUn de l'lnstitut IntemaUonal de StatJsUque, tomoXlX, 3-Uvnbon. p. 239. 
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INDEX NUl[BERS FOR FOUR PRINCIPAL COHMODITIES.l881 TO 1909. 

Year. 

1881 •••••••••••••••••••••••.•••••••.••••••• 
1882 •••••••.••••••••••••••••• : ••••••••••••• 
1883 ••••••••••••••••••••••••••••••••••••••• 
1&CW ••••••••••••••••••••••••••••••••••••••• 
1885 ••••••••••••••••••••••••••.•• ; ••.•••••• 
1888 ••••••••••••••••••.•••••••••••••••••.•• 
1887 ••••••••••••••••••••••••••••••••••••••• 
181M ••••••••••••••••••••••••••••••••••••••• 
1889 ••••••••••••••••••••••••••••••••••••••• 
1890 ••••••.••••.••••••••••••••••••••••••••• 
1891. •••••••••••••••••••••••••••••••••••••• 
1892 ••••••••••••••••••••••••••••••••••.•••• 
1893 ••••••••••••••••••.•••••••••••••••••••• 
1894 ••••••••••••••••••••••••••••••••.•••••• 
1895 ••••••.••••••••••••••••••••••••••••••••• 
18l16 .....................•................. 
1S17 ...•................................... 
1898 •••.•••••••••••••••••••••.••••••••.•••• 
1899 ...................................... . 
1000 ••••••••••••••••••••••••••••••••••••••• 
1901 ...................................... . 
11102 ••••••••••••••••••••••••••••••••••••••• 
1003 ...................................... . 
1904 ..................................... .. 
1005 ..................................... .. 
1906 ...................................... . 
1907 ..................................... .. 
1908 ..................................... .. 
1909 ..................................... .. 

IU" •• 

100 .. .. 
52 
Of 
56 
52 4. 
81 
1M) 
15 
77 
18 . , 
1M) 

103 
1211 ". 108 
126 
121 
m 
168 
143 
131 
155 
173 
161 

"'" 

Barley. 

-
100 

88 
63 .. 
Of 
55 

" 41 
41 
12 
7D .. .. ,. 
13 
11 •• Il7 
SO 
84 ,. 
8\ 

113 
131 
123 

SO 
106 
11. 
'03 

B", .. 
(JSp8D898). 

---
100 

"" 77 
61 
Of ., 
68 ., 
" 18 
14 
13 ,. 
8\ .. 
• 3 

113 
11. 
123 II, 
108 
104 
116 
141 
146 
139 

'" m 
Il7 

::!~=. Omonll 
index. 

------
100 100 .. IMI ,. 12 
13 .. .. 77 
OJ .. 
83 .. 
76 ., 
OJ .. 
SO 83 .. 18 
84 ,. 
83 '" ., 57 

102 go 
11 • 103 
146 1211 
170 147 
165 133 
190 147 
,." 14. 
,.,1 150 
:IJ.I 164 .,. 172 
223 li5 
23' '0) :1<. "" '52 '92 25' '110 

The following table, compiled from the 28th and 29th reports of the 
Japanese Department of Agriculture and Commerce, shows the 
index numbers for each of the three groups-food, clothing, and 
materials, a.nd for the three groups combined, by years, from 1900 to 
1912. The indexes for the groups as a whole apparently were obtained 

'by taking the simple average of the index numbers for all articles 
included in the three groups reported. 

INDEX NUJ(BERS FOR THE THREE PRINCIPAL GROUPS 0., COJ41IODttms, 1900 TO 1913. 

Y ..... 
Food. C101blng. ""- ~C 

-----------1---1-------
1Il00 •.. . . . . • •• • • • • • • • • • • • • .. • • • • • . • • • . • .. . .. • .• .. • • • • . • 100 100 100 100 
1901.................................................... 98 100 95 9'1 
11102.................................................... 103 98 92 9'1 
1905...... ...... ........... ......... ....... ..... ........ 111 103 94 101 
1904.................................................... 1:M 109 95 108 
1005.................................................... 136 Ill} 100 118 
1906 ................. ,.................................. 129 123 101 114 
1907.................................................... 135 129 110 123 
1908............. ......... ...... ............. ........... 136 1:11 113 123 
10.................................................... 133 119 107 118 
1910 ................ " .. "................................ 132 1M 110 Ill} 1911................................................ .... 139 133 114 126 
1913 .•••••.••••••••.•.. "................................ 1M 130 119 133 

• 
I For index numbers of tbo"separate commodittea of each group see theatatlstica1 repm"U of Department 

of Agrloulture and Commerce lor 1911 and lP2. 
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NETHERLANDS. 

INDEX NUMBERS OF THE NETHERLANDS STATISTICAL OFFICE. 

HISTORY AND PUBLICATION. 

This index of wholesale prices has been prepared by the N ether
llWds Statistical Office and appeared for the first time in the monthly 
journal of that office in June, 1914.' It grew out of a compilation of 
tables on wholesale prices presented by the Statistical Office in its 
yearbook of 1913, and covered the years 1885 to 1913; it is being 
continued in the monthly journal of tills same office. 

SOll1lCE OP QUOTATIONS. 

-Price quotations are reported from the different wholesale markets, 
the number and place of these markets not being specifica.lly men
tioned. Monthly price quotations are averaged annually. 

BASE PEIOOD. 

The base period is 1893, the average price of that year represent
ing 100. 

NUMBER AND DBSCIUPTION OF COMMODITIBS. 

There are twelve COJDIDodities for which separate index numbers 
are given; no general index for all COJDIDodities combined has been 
presented. A graphical presentation is shown for each of the com
modities in four groups: (1) Wheat, maize, and rye; (2) crude grain 
alcohol, rapeseed, and flaxseed oil; (3) oleomargarine (best quolity), 
coffee (Java), and beet sugar; (4) petroleum, tin (Banca), and refined· 
grain alcohol. 

WEIGHTING. 

A simple arithmetical average has probably been employed, no 
mention being made of any kind of weighting. 

TABLE OF RESULTS. 

Index numbers for each of the twelve COJDIDodities are shown in 
the table which follows. 

I :t.laandscllrUt van bet Centraal Bureau voor de SratlsUak. Tbe Haeue. 19lf~ v •. 9, No.6 (June) pp. ......... 
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RELATIVE PRICES (INDEX NUMBERS) FOR TWELVE COMMODITIES IN THE WHOLE 
SALE MARUTS OF THE NETHERLANDS, 1885 TO 1013. 

[Source: HnandschrHt van het Contraal Bureau V:;43~J Slatl!!tIek. The Hague, 1014, voL 9, No.6 (June), 

Y .... 

,... .......... . 
1886 ••••.• 
1887 ••••• 
1888 ••••• 
1889 ••.•• 

1890 •••••.... 
1891. .•.•..•..• 
lSDl •••..••.••• 
1893 •.•.••.•••. 
181M ••••••••.•• 

1896 ••..•• 
1896 •.• 
1897 ••...•.••.. 
189.~ •.......... 
1800 •••..•..•.. 

(B~perIod, 1891_100.) 

on ~ ~er: ~fr-
fI~ rine, Cotree, Sngar, 700' Tin, graIia 
seed. ~t Java. beet. Abel Banca. r~' 

1.y. ..... On ... 
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NEW ZEALAND. 

INDEX NUMBERS OF JAMES w. McILRAlTH. 

PtlllUCATJON. 

This index, which is based on the wholesale prices of certain 
important articles in New Zealand from 1861 to 1910, was published 
by the Government of that Dominion in 1911 in "The Course of 
Prices in New Zealand," by James W. McIlraith. It is stated in th" 
introduction to the volume that the author intends to continue the 
tables from year to year, the results to appear annually in the "New 
Zealand Official Yearbook." 1 

HISTORY. 

The report is the result of a post-graduate research in economics at 
Canterbury College. It has two main objects: (1) .To measure the 
changes in the general level of prices, year by year, since 1860; and 
(2) to attempt to ascertain the causes of the changes in the local 
price level. In the absence of any official index numbers for New 
Zealand the study was undertaken in the hope that it would" help 
all engaged in the solution of those practical problems of social life 
in which the changes in the purchasing power of money are an 
important factor." • 

SOURCE OP QUOTA'I10NS. 

The author states that prices for all imported goods and for a few 
colonial products have been ohtained at Wellington, the geographical 
and political center of New Zealand, while for all the cereals (including 
flour) and for pastoral products he has used prices at Christchurch, a 
city in the heart of the agricultural district of New Zealand. He 
further states, however, that while it seemed inadvisable to use 
Wellington prices for certain articles for certain years and then to use 
the prices from some other city for the same articles for other years, 
the nature of things demanded that the principle of continuity.must 
be subordinated to that of accessibility. The data contained in the 
report were secured mainly from Wellington and Christchurch news
papers: "The New Zealand Trade Review and Price Current" 
(Wellington), "The Press" (Christchurch), and "T"-e Lyttleton 
Times" (Christchurch) being the principal sources of information. 

BASE PERIOD. 

The base or standard period is the decade 1890-1899 .. Tt.e author 
at first felt inclined to use 1867-1877, because this would have enabled 

\ An emminaUun of the yearbooks for 1911, 1912, and 1913, bowev ... faILs to dlscloee any data beufDg 
on this .ubJect. 

• The Orune of Prlee&t.bl New Zealand, Jam.. W. HoIJra1tb, p. 3. 
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}lim to compare his figures more directly with those of Sauerbeck, 
but he decided that the period was 'too early in the development of 
New Zealand and that the data were insufficient. He found the 
decade chosen a period of comparatively stable prices, the average 
being almost identical with that for the 20 years 1886-1905. 

PRICES: HOW SHOWN AND COMPUTED, 

• Wholesale prices for the articles upon which the index number is 
based were taken quarterly, during the first week of January, April, 
July, and October, or as near as possible to those dates. The simple 
average of the four prices was taken as the average price for the year. 
From these averages the simple average for 1890-1899 was com
puted and was taken as the base, or 100, the prices for each of the 
yeara included in the report being reduced to percentages of this 
figure. For each year the percentages representing the prices of the 
several articles were then added together and the result divided by 
the number of articles. The resulting figure is the general index 
number for the year. 

NUMBER AND CLASS OP COMMODITIES." 

The index number from 1887 to 1910 'is based on the prices of 45 
commodities, both raw and manufactured. Previous to 1887, accord
ing to the tables, the number of articles included was smaller and 
varied from time to time, being lowest in 1861 and 1862, when only 
33 articles were represented. Since 1875 the index number has in 

'every year been based on 41 or more commodities. The author state 
that his aim has been to make the list include, as far os data were 
available, the articles of the greatest importance in the trade of the 
country. He considers his selection of cominodities superior to the 
selections of Sauerbeck and the Economist, because in his judg
ment tl1#lse indexes contain undue proportions of raw materials. 

DESCRIPTION AND GROUPING OF COMMODITIES. 

Concerning nearly all of the 45 articles the statement is made that 
only the best grade is quoted. Further description of the articles, as 
far as given,' appears in the following list which classifies the 45 
commodities under 8 heads: 

Agricultural produclo (5 arti<l<a). , 
Wheat, b .. t on Christchurch market. I Date, best on Christchurch market. 
Flour, beat branda of New Zealand roller Oatmeal, fuat-class New Zealand manu-

flour. facture. 
Barley, b .. t on Chriotchurch market. 
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p .. lmal product. (8 articla). 

Wool, best merino, greasy.1 
Wool, bestha.lf-bred, greasy.' 
B .. I, beot quality, Addington (Christ. 

church) oal .. yard. 
Mutton, carcasses '3Xported.2 

Lamb, carcasses exported.:iII 
Bacon, best New Zealand product. 
Cheese, best Now Zealand product. 
Butter, beat New Zealand product. 

LU[uora (5 artida). 

Beer (ale), Bass's "Dog's Head." 
Whisky, Teacher'. (in bond). 
Port, Superior (in bond). 

I Claret (in bond). 
Brandy, Hennessy'. (in bond). 

Bt'VtTag .. (.1 articla). 

Tea, Congou, fine. 
Ooffee, grotmd. 

Kerosene. 
Linseed oil (boiled). 

Iron, galvanized, 
gauge). 

"Orb" 

I Cocoa, Van Houten's. 

Oils (3 artida). 

I Castor oil. 

Wire, black fencing, No.8. 
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Iron, btu'. 
Lead, sheet. 

Minerals (6 artida). 

brand (261 Zinc. 

Coal, NewcaEltle (New South Wales), on 
ship. 

('ement, Portland. 
Soap, New Zealand. 
Matches, plaids. 

MaierWlo (7 arti<la). 

Soda crystals. -
Candles, Price's London Sperm. I 

Hop., Nelson (New Zealand).' 
Soda, carbonate. 

Other loath (8 articla). 

Sugar, Auckland (New Zealand), refined 1 Sago. 
No. 1." Salt, Liverpool, tine. 

Currants. Sa.l.mon, in tins. 
Sultanas (raisins). Pepper, white. 
Rice. 

SUBSTITUTIONS AND ADDmoNS. 

The substitution of one description of an article for another 
description can not, except in a few cases, be traced !J. the report, 
owing to the vagueness of the descriptive terms employed. It 
appears quite probable, however, from the extensive period of time 
covered by the tables that a considerable number of such.substitu-

1 The quoto.lon9 ILI'8 prloos or New Zealand wool at tho London wool SflIes, minus freight from New Zea.
land, as roportod by the London agents or H. Watson &: Co., one or tbe princlpal wool.broklng firms In 
NewZeehwd. 

, Prloas 8ZtI deduced (rom 88tlmatecl values orcaroasses export&d, as publlsbed in tbe flStatfstlcs or New 
Zea.lo.nd." 

• Tbls kind is quo\.ed in later dooades; KentIsh is quoted In earlier porlods. 
t !lest imported sugar was quoted prior to tho ope.n.lng of the Auckland raflnery. 
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ftions must have been made. In a number of instances additions to 
certain groups of commodities have neen made since the initial year 
of the series. In such cases the index numbers for the added articles 
have been carried into the total of index numbers for the year and 
thls total divided by the number of articles to obtain the level of 
prices for that year. 

INTERPOLATION • 

• Much difficulty was experienced in securing data for the earlier 
years covered by the report, r.nd for years prior to 1875 there was an 
occasional quotation lacking which the author deemed it necessary 
to supply by an interpolated figure. He thus describes his method 
of interpolation. 

"I examined the price of the particular commodity in precedIDg 
and succeeding years. If those prices showed a continuous rise or 
fall, that was strong evidence of the probability of the missing price 
being one of an uninterrupted series. To test thls probability, I 
referred to similar products which would most likely vary in price 
in the same manner as the commodity whose price was missing; and 
if the price movement in these commodities was in the same direction 
as the movement in the latter one, I presumed that the missing price 
would most probably vary in the Same manner as the price of the 
similar articles in the same year. This method was applied chiefly 
where there was .. causal connection between the fluctu .. tions in the 
prices of the two articles, e. g., where both. were produced from the 

• same raw material (as galvanized iron and bar iron), or where one 
was raw material and the other the finished product (as wheat and 
flour), or where the production of both would be affected by the 
same causes, as by drought (in the case of wheat and oats, mutton 
and beef)." 1 

All index numbers based on interpolated prices are inclosed in 
brack~ts. 

WRlGllTlNG. 

The author does not attempt to assign definite weights to all 
. commodities. He has, however, quoted prices on more than one 
variety of cttrtain articles considered as of great importance. He 
illustrates as follows: "Thus, I have taken three cereals, e.nd to 
emphasize the importance of wheat I have taken flour as well. I 
have sought to give wool adequate representation by including two 
kinds, gr~asy merino e.nd greasy half-bred. Iron is represented by 
bar iron and galvanized iron, while meat is represented in a similar 
manner by beef, mutton, lamb, and bacon." I 

,I. Tho Coono of Prloos fD Now Zealand, James W. McIlraItb, p. 29-
< 

'ldem,p.2&. 
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TESTING. 

The tables of the report compare the' index numbers derived by 
the author with-

(1) A series of index numbers based on the median instead of the 
simple arithmetic mean. 

(2) The figures of the Economist and Sauerbeck reduced to the 
New Zealand basis: Annual average prices 1890-1899 = 100. 

(3) Index numbers indicating the local movements in cmail! 
related phenomena, as, for eX&IIlple, the marriage rate, the bank
ruptcy rate, world gold production, and New Zealand gold production. 

The third set of comparisons is made by single years; the first and 
second are made both by single years and by decades. 

TABLE OF RESULTS. 

The first eight tables of the report show for the several groups of 
commodities and for each year the index numbers by articles, and 
also the prices from which the index numbers were computed. 

The next table summarizes the data contained in the preceding 
tables by showing the index number for the total of all articles. 

Other tables compare the New Zealand" results with the figures 
of Sauerbeck and the Economist (1) in their original form, 
and (2) reduced to the New Zealand basis: Average annual prices 
1890-1899 = 100. 

Tables similar to these show index number& for decades (e. g., 
1861-1870, 1862-1871, 1863-1872, etc.) instead of for single years. 

In the two succeeding tables are shown the New Zealand index 
numbers for farm products and for nonfarm products (1) by single 
years, and (2) by decades. 

The remaining tables show for New Zealand (1) an annual index 
number of prices based on the volume of foreign trade and the tonnage 
of vessels carrying such trade, (2) an annual index number of prices 
based on the volume of foreign trade per head of population, (3) a 
comparison of index numbers of prices (a) of farm products and (b) 
of all commodities with the index numbers of the marriage rate and 
the bankruptcy rate, and (4) the index numbers (a) of ihe gold pro
duction of the world, (b) the gold production of New Zealand, and (c) 
the price of wheat. The last table also gives the New Zealand wheat 
yield per acre, in bushels. 

The table showing the comparison of the index numbeNfor New 
Zealand derived by the author with those of Sauerbeck and the 
Economist reduced to the same base period, and also with index 
numbers based on the median, instead of the arithmetic mean, is 
reproduced herewith. 
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~OHPARISONS OF INDEX NUMBERS CO.M:PU1'&D UPON THE SAllB BASE PERIOD • . 
NewZ .. "Econo- Sauer.- NewZ__ NewZ .... I"Econo-- Bauer. NewZ .. 

y..,. ~~800 1~~,", l~Aw ~~: Year. l~t!lgg l:ty~ l~l~ :~d 
-100.0. -lO().O. -100.0. medltLn). -100.0. -100.0. -100.0. m~). 

-----------f-------r--
1861..... 184 133 149 172 1886..... 108 99 105 107 
1862. ___ • 186 141 153 172 1887..... 103 101 103 102 
1863 •••• , 193 111 156 176 1888..... 100 109 106 UK 
1864 ••• _. 195 185 159 185 1889..... III 106 100 111 
JII6S..... 189 175 153 183 1890..... 101 110 109 108 
1866._._. 200 174 155 187 18m..... 108 110 109 1M 
1867._._. 187 149 152 192 1892. __ ._ 11M 1M 103 102 
1868 •••• _ l84 131 ISO 189 1893..... 100 103 96 100 
1869._... 164 130 149 163 18\M..... 98 102 96 100 
18"0..... 154 131 146 148 1895..... 93 M fM 96 
1871..... 156 127 1.52 131 1896..... 96 98 92 118 

~m::::: ~:: I!: ~:: g~ ~=::::: ~ :: :: : 
1874..... 161 140 156 160 1899. •••• 98 94 100 96 
187&..... 148 135 ].16 148 1900..... 101 1M 114 99 
1876.~-... 140 132 144 134 1901.. __ • 98 lOt 106 98 
1877..... 144 132 142 148 190'2..... 100 96 lOS 100 
18i8..... 135 124 132 133 1903 •• __ • 100 98 105 100 
1879_.... 127 109 12'3 125 19m ____ • 96 106 106 96 
1880 .••• _ 130 124 133 129 1905 ••• __ 98 108 109 99 
1881 •• __ • 125 116 129 125 1906..... 101 116 116 100 
1882..... 123 119 127 122 1907 •••• _ 107 121 121 101 
1883..... 118 114 124 118 HIOS. •••• 104 109 111 101 
lSSl..... 116 109 115 113 1909..... 101 110 112 lot 
1!RfS..... 111 102 109 110 1910..... 103 .......... 118 101 

The author has this to ·say concerning the foregoing table: "A 
general review of this table shows a marked similarity in the move
ments of columns 1 and 3. The fluctuations in both columns are 
parallel, i. e., a rise or rau in both is synchronous. The index num
bers are fairly even in both columns, and particularly so since 1872, 
the numbera in column 4-those calculated by the median-being on 
the whole slightly lower than those in column 1, thus indicating that 
exceptional variations have been of the nature of a rise more often 
than of a faU." 

NORWAY. 

INDEX NUMBERS OF EINAR RUUD. 

PUBlJCATJON AND BlSTOBY. 

This index of wholesale prieM, based on the prices of imports into 
Norway, was first published in 1911 in the official journal of the Nor
wegian Labqr Office,' No. 9-10 of that year. It covers a period from 
1880 to 1910, but whether or not it has since been brought down 'to 
date is not known, although the prices on which it is based continue 
to be published in the annual summary of commercial statistics 
issned by the Norwegian office of general statistics.' 

1 SocIole meddeleber (tottsaettelae 81' maanedsskrut for aoclaistatJstiJr::) utglt 81' Soclalavdel..lngm UDder 
Departementet torsoetale sater,handel.tndustri og BAker!. CbristlaDJa,1911-Uns. 18teaargang, Nr. 8-10, 
1911, pp. 13&-149. 

I Norges handel,ll108-(Stathtlquedu oommercede]a Narvege pendan' l'aDnee 191B-) Utgl& av det Statb
tbke centr&.bureaU. (Norcee ofDclelle statistlk. V. 87. 116.) 
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SOURCE OF QUOTATIONS. 

The summary .of commercial ""-d customs statistics alluded to pre
sents the average annua.!. prices of some 135 different commodities 
imported into the Kingdom each year, and from this list the compiler 
of the index has selected 39 articles for inclusion in his series. The 
prices of these articles are obtained from a number of manufacturers 
and wholesa.!.ers in different parts of the Kingdom. . 

BASE PERIOD. 

The base period chosen extends from 1891 to 1900. This period 
was selected, it is explained, because it contained both a rising and 
.. faJ.ling tendency of prices, not only in Norway but also in foreign 
countries, and therefore, when taken as a whole, may be regarded as 
representing average market conditions. 

NUMBEB AND CLASS OF COMMODITIES. 

The 39 articles chosen from the larger list of 135 imports are divided 
into five groups: (1) Food commodities; (2) grains and flours; (3) 
imports from the East; (4) manufactured products; (5) "miscellaneous. 
Group I includes beef, pork, cheese, oleomargarine, eggs, and pota
toes; Group II, barley, oats, wheat, rye, aJ.so hnlled and prepared bar
ley and oats, and flour or mea.!. ground from the above grains; Group 
III includes coffee, tea, sugar (two kinds, loaf and granulated), 
tobacco (smoking and chewing), and rice; Group IV is made up of 
wool yarn (plain and dyed), cotton yarn (single and several twist), 
cotton cloth or goods (three kinds, printad, dyed and bleached, and 
unbleached); and Group V includes petroleum, coal and coke, dressed 
skins or leather, pig iron, steel, bar and hoop iron, zinc, lead, and tin. 

WEJGBTJNG. 

In the construction of the index a simple arithmetic averaga is 
employed, there being no weighting. The tota.!. index is the mean of 
the indexes for each of the five groups. 

TABLE OF RESULTS. 

The following table, which appears in the journal of t~ Norwegian 
Labor Office for September and October, 1911 (No. 9-10)' shows in 
detail the main results of this series of index numbers, as published. 

I Maan~ltt lor soclaIstatlst.1k. Utelt av det Statistbke Centralbyraa, lste aargang, l'tr. 9-10, 1911. 
pp.l41-148. 
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INDEX NUllBERIJ OF WHOLESALE PRICES. 

(B __ 011 f food commodltl_ intpOrt.ed, Into NorllHlll. 188'-11111. Bon".,.lod. 
18.1-1"._1l1li.) 

01 ... All' 
y ..... B .... p",,,- "'-e. Butter. ......... EIIP' 

P ..... com-
,iDe. -. mod~ 

tis. ---f-----,.-
1880 ••••••••••.••••••.••••••••• 141 124 1'" ......... ........ n 97 107 
1881 ............................ 138 129 113 ......... ........ .. 97 115 
1882 •••••••••.••.•••••••••••••• 151 ..9 .. ......... ........ '" 150 129 

tl883 ••.•....•....•............• 1S4 134 .. ......... ........ 97 140 124 
188f ••••••••.••.•••••.••••••••• 136 lll1 .. ......... ........ 97 133 115 
1886 ••••••.•••.•.•.•..••••••••• 121 102 fr1 ......... ........ " 117 105 
1886 ••••••••••.•.•..•.•.••••••• I'" .. fr1 ......... ........ .. 100 '" 1887 •••••••••.•..•.•.••.••••••• .. 110 .. ······98· ·····9'i" '" 100 " 1888 ••••••••••••••...•.• __ ••••• .. 122 .. 91 100 ... 
188U ••••••••••••••.•..••••••••• .. 107 100 .. 101 91 100 , 
1890 ••••••••••.•..•••..•••••••• .. 97 104 .. 101 91 '00 , 
1891 ••••••••••....•.••••••••••• OS .. 100 105 112 91 100 " 18112 •••••••••••.•.•.•..•••••••• 92 112 104 101 U2 ., 100 " 1893 ••••••.•••.••..•.•.•••••••• 100 136 104 105 U2 97 100 " 181M •••••••••.••.•.•...•••••••• 05 115 .. .. 107 ., 100 10 
1895 •••••••••.•..•••.••.••••••• '" '" 91 ., .. 97 100 9 
1896 ••••••••••••••••.•••.•••••• .. 75 .. 91 .. 102 100 9 
1897 •••••••.••••••••••••••••••• '" 76 .. 91 .. 102 '00 9 
1898 •••••••••••••.••.•••••••••• 105 93 100 105 .. 102 '00 10 
1888 ........................... 1118 '" 100 105 .. 102 100 10 
1000 ........................... 112 115 100 105 .. 108 100 10 
1001 ........................... U3 131 100 105 .. 103 83 10 
1902 ........................... 118 153 .0< 105 .. 103 83 U 
1903 ........................... UO 132 101 105 .. '08 '" 10 
191M ........................... I'" U' 104 105 .. lOS 92 •• 1905 ........................... U5 U9 104 • OS .. lOS .. •• 1906 ........................... 128 136 ua 105 101 '08 72 10 
1007 ................ 133 136 122 108 101 108 .. 11 
1908 ........................... 123 132 113 U5 lll1 lOS 111 UI 
19OU ••••••••••••••••••.•••••••• 123 1" 113 115 112 108 ., UI 

1910 ••••••••••.....•....•.... 181 180 118 129 112 108 83 .. 
(B_ ... .. ....,In. a"" ........ imported inlo 

IB9J-J9H_1tI0.) 
NOI'UHJII • IB8 .... "JIJ. B ... "..iod • . 

Po. All 
lJv. . WhoaL '" Bu1led B .... Rye o.t- m .... I, y-. ley. O~ Rye. ~ ..... '.y ft.", . meal . . ""' . com-

flo",. mod· 
ley. iU .. ----I- ----I- - --

18110 ........................ 153 128 156 164 166 1'" 146 141 108 156 .. , 
ISSI ........................ 157 136 183 164 '36 129 155 165 114 16; 141 
1882 ........................ 137 1211 140 130 133 .12 14. 153 108 144 13' 
1883 ........................ 134 UO 156 124 146 112 138 .. 3 102 136 '3( 
1884 ........................ '32 105 117 115 '33 

., 130 129 '" 121 m 
1885 ••••••••.•.••.. ........ U9 105 111 -'04 1211 .as 130 11f '" UO 110 
1886 ••••••••.........•... 106 .. '107 .. 133 107 11f 127 ., UO 'Il! 1887 •••••••••••.••..• ~ ...• " 97 64 1("6 " U3 '" .. I'" 83 10; ., 
1888 ........................ 102 OJ 100 .. U9 .. 106 .. '" 111 .. 
1880 ........................ 100 110 113 III 11. .. 111 101 .. 108 1 .. 

UIIO ••••••••.••••••••••••..• 11f .. 113 102 U9 .. 114 100 105 118 ... 
H191 ....................... 134 115 132 148 136 112 142 ... 111 129 13. 
1892 ............. .......... 100 U. U5 126 123 132 118 135 120 104 .20 
1893 •••••.•••••.•.• ........ .. 105 ., .. .. 120 '" 97 108 05 '00 
1894 ........................ 78 OJ 78 29 ., .. 83 81 05 81 '" 1895 ........................ '" 76 82 78 '" fr1 .. 82 '" .. .. 
1896 ........................ fr1 811 .. .. .. fr1 85 71 '" .. fr1 
1897 ........................ fr1 103 105 '" 8S fr1 85 71 '" 110 ... 
1898 ••••••.••••.•.•..•••••. 101 105 105 102 .. '" '03 100 05 107 10. 
l89U ........... ............ 100 102 100 102 105 .. 107 111 OS I'" 103 

1900 ............. 1 .......... 115 102 .. 97 105 .. .. I'" '" .. .00 
1901 •••••••.••••..•.••...••• 108 107 .. .. 9' 

., .. .. 05 .. .. 
11102 ........................ 108 107 ., .. .. 112 1"' 101 108 OS .02 
1903 ........................ .. 97 ., .. .. 108 .. .. 102 97 .. 
191M ........................ " 105 100 ., 

'" 105 .. 05 102 107 100 
1905 •••••••••.••••.••.•••••• '05 105 lOf 103 fr1 'Of .00 101 210 100 101 

l~t::::~~::::::::::::::::: 100 112 102 100 '" 110 • 06 10. 108 .. .Of 
131 12' 118 128 108 121 138 132 117 .llI 123 

1008 ........................ 134 126 125 .28 '03 122 '30 .25 117 115 .23 
1(II()B ........................ 1211 lll1 128 12. 101 llIl 118 116 I,. 127 118 

UJlO ........................ 111 105 111 100 91 106 106 .. 102 117 1", 
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INDEX NUHBERS OF WHOLESALE PRICE8-00ntlnued. 

(B __ 011 • eommod'ltt.. Imported .to NOTrDOlI Irom 'lui Bat. 188 ..... '1110. Baft
lIfI"iod. 1891-1fItJII-IIlO.) 

Y ...... 
Sugu. 

All 6 com-eoa ... Tea. To_. Woo. 
Loaf. 0""". modltles. 

1---------------
181Jl •••••••••••• •••••••••••••• 
1881 •••••••••••••••••••••••••• 
1882 •••••••••••••••••••••••••• 
1883 •••••••••••••••••••••• • ••• 
1884 •••••••••••••••••••••. •••• 
1885 •••••••••••••••••• · ••••••• 
1886 ••••••••••••••••••••• · ••• · 
1887 ••••••••••••••••••••••• ·•• 
1888 •••••••••••••.•••••••• •••• 
lSSU ••••••.••••••••••• ·••••••• 
1890 •••.•••••.•• •••••••••••••· 
1891. .••••••.••• •••••••••••••• 
1892 •••••••••••• •••••••••••••• 
1893 •••••.•••••••••••.•••••••• 
1894 •••••••••••••• ••· .•• · ••••• 
1895 •••••••••.•• ·.·.·.·.-- •••• 
1896 •••••••••••• ••·••·••• ••••• 
1897 •••.•••••••• ·••••••••• •••• 
1898 ••••••••.••• •·••·•••••· ••• 

ii:~ ::~i···i:~~·:;·.·:;;·::1 
lIlOL ••••••.•••• ••·•••••·••• •• 
1905 .••••••..••• •••••••••••••• 
1906 •••••••••••..••••..••••••• 
1907 •••••••••••••••.••.••••••• 
1908 •••••••••.••.••••••••••••• 
1909 ••••••••••••.••••••••••••• 
1910 ••••.••••••••••••.••.••.•• 

.. 
82 
70 
70 
72 .. ,. 

m 
100 
117 
129 
117 
117 
125 
121 
122 
112 
82 
70 
61 
til 

'" 54 _I .. 
'" 61 .. .. 
61 

70 

138 187 
146 19< 
131 187 
151 In 
1'1 139 
123 123 
121 II. 
116 113 
100 II' 
106 126 
100 liS 
100 113 
100 liS 
100 II' 
100 103 
101 .. .. .. 
os .. 
os .. .. 87 .. 00 
OJ .. .. " .. 77 .. 00 
95 07 
os 81 

101 81 
IIXI 87 
101 go 

103 103 

177 III 1'8 138 
1.2 OJ II. 136 
In III 105 124 
162 " os 121 
123 107 .. iM II. 107 00 
lOS 107 go 10' 
lOS 107 go lOS 
liS 107 go 100 
127 107 05 113 

II' 103 100 II' 
liS 103 105 no 
123 103 100 III 
123 .. 138 118 
lOS .. 00 105 
92 .. OJ .. 
88 .. 00 07 
SI .. os ... 
85 .. 100 ... ... .. 100 ... 
92 .. 100 'I SI .. 100 87 
til .. .. 81 
n .. 100 83 ... .. 100 88 

100 .. 100 92 
81 92 100 85 
81 92 110 88 .. 88 100 88 
92 92 106 00 

lOB .. 106 .. 
(Bd8ed on IDOOI and eolt'on ,,41'''' Gnd cotton flood. (1 .,.tiel .. ) imported Into NorUJdI/, 

1880-1910. BrwefHU'iod.l891-1900-100.) . 

Wool yarn. Cotton yarn. 00- Cotton goods. bl""" ... A1l7 
Year. Undyed Multi-

com· 

~ Single Prlnt-IBleaehed Un· mod" 
and un- pIe ties. 
bleached. ele. • tbnad. twIst. ed. Qrdyed.. bleached. 

-------------
1880 ....................... 144 148 .......... .. ....... 142 I" 128 I'" 
1881 ....................... 1<4 148 .......... .. ....... 1<2 ,.. 128 139 
18&2 ....................... 1<4 148 .......... .. ....... lID 118 117 129 
1883 ....................... 132 140 .......... ......... lID 118 117 125 
1884 ....................... 128 132 .......... ......... 1>1 118 114 I .. 
1885 ....................... '" 11. .......... ......... II' 118 110 116 
1886 ....................... IZl lID ......... 11. 110 103 11 • 
1!lS7 ••••••••••••••••••••••• 122 120 . ......... ......... lOB 104 107 m 
1888 ....................... '" 119 .. ........ ......... 108 106 110 II' 
1889 ....................... li- n, .......... ......... lOB 108 II. m 
1890 ••.••••••••••••••.••••• 115 II' .......... ......... 107 lOB II. m 
1891. ...................... 100 100 .......... ......... 101 100 107 105 
1))'92 ....................... 100 un .......... ......... .. I., 11ll 100 
1893 ....................... 100 100 .......... ......... 97 100 11ll 100 
1894 ..••.••••••.••.••••.••• 11ll 101 .......... ......... 91 .. .. .. 
1895 .•••••••••••••. : ••••••• IIll 101 .......... ......... .. .. .. .. 
1896 •..••.••••••••...•••••• 101 98 .. .. .. 98 
1897 ....................... .. 03 ·······07· .. · .. iii, 11ll 98 .. .. 
1898 ....................... 86 " 113 03 .. ., .2 .. 
1899 ....................... .. . - 93 .. 11ll 100 . •• .. 
1900 .•••••••••••••.••.••••. 106 106 117 113 108 112' 110 110 
1001. ...................... 101 IIll '" 120 103 100 .. 106 
1902 .••••.•••••••.••••••.•• 101 103 I" 117 103 102 .. 106 
1903 ....................... .3 111 121 127 I", 110 11, m 
19Ot .•••.•••.••.•.••.•••••• •• 111 121 133 11. 114 124 116 
1905 ••••.••.••••••••••••••• 102 116 113 lID 117 122 135 118 
19011 ....................... 115 132 125 133 121 124 ". 127 
1007 ....................... 115 138 137 143 '" 128 .149 134 
19O!t ....................... 101 116 133 133 125 128 142 125 
1909 •••..•••.•••.••••.••••• 100 122 113 133 124 132 14. 125 
1910 ••••••••••••••••••••••• 118 127 '" H7 125 134 145 ,,< 
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INDEX NUMBERS OF WHOLESALE PRlCE8--Conc1uded. 

tB_trd on tl ""'0". and leGther. fue", and petrolftum Imported Into NOl'IIHI'" 1880-1,111. 
Btue period, 18'1-1900_100.) 

L~~th P ..... 
Bar z~l~ Cool, AliI» 

Yoor. ~ Steet. and Tin. com· or. loum. hoop coke, modi-
iron. ek. ties. 

1880 •.••••••••••••••••••••••••• 167 188 100 148 112 "'ioo' '44 "'ioi" SO '36 
1881. •••••••••••••••••••••••••• 141 150 100 157 110 "" 78 11. 
1882 ••••••••••••••••••••.•••••• 140 131 95 157 110 77 104 101 78 110 
1883 ••••••••••••••••••••••••••• 13. 131 87 14. "" 72 .04 101 .. 107 
1884 ••••••••••••••.•••••••••••• 122 131 78 '3.\ •• 6. 80 01 87 .. 
1885 ••••••••••••••••••••••.•••• 116 131 ,. 13. W 72 80 01 01 .. 
1886 ••••••••••••••••.•••••• __ •• 113 122 71 101 03 72 88 101 " OS 
1887 ••••••••••••••••••••••••••• 107 113 ,. 117 oo 80 06 1211 .. 100 
1888 .•••••••••••••••••••••••••• '01 127 77 "' .. .. 104 I", oo '01 
1889 •..•.•••....•.....•........ 98 12'1 oo 121 101 100 104 107 oo 106 
1890 ••••••.•••••••••••••••••••• 101 122 '03 101 .06 114 108 11. 1'" III 
1891 •••••••••••••••••••••••..•• .. 113 '8 117 oo 11' 100 11. OS 106 
1892 .•..•••••••••••••••••••..•• " "" .. .. " 100 100 11. .. OS 
1893 ..•.••••••••••••••••••••.•• .. .. 86 .. 01 86 100 107 OS .. 
1894 ........................... 8. .. 87 oo .. 8. .. 88 .. oo 
1895 ........................... 107 122 87 oo .. 74 " 82 .. " 1896 ........................... 101 11, 84 .. 01 .. 88 ,. 81 01 
1897 ........................... 101 8' .0 .. .. 8. " 77 87 00 
1898. ........................... 104 8' .. .. .. 11. .. 01 •• .8 ............................... 110 .. '28 "" 118 I" 104 WI III 112 
1900 •••••••••••••••••••••.••••• 110 .. '54 121 142 11. 128 145 '58 130 
1901 ••••••••••••••••••••••••••• 113 .. '04 1", 106 100 100 120 150 110 
1902 ........................... 110 75 '04 .. 10. "" " 142 107 1'" 
1903 ••••••••••••.•••••••••••••• 110 75 104 oo .. .00 " '" .. 101 
1904 ........................... 110 75 •• .. .. lI. " 14' oo '00 
1906 ••••••••••••••••••••••••.•. lI' .. 107 81 .. 1'" 100 100 83 104 
1906 ••••••••••••••••••••••.•••• 11. 77 112 82 "" 143 132 10. 87 116 
1907 ........................... 11. 77 I", 82 107 129 14. 186 106 110 
1908 .••••••••.••••...••••.••••• 104 8. 107 72 8. 100 "" 157 .. '03 
1909 ........................... 116 81 '04 .. .. 11. 104 157 .. 1 .. 

1910 .................... ~ ...... 128 ,. 
'04 721 .. 11. 104 .,. 86 1'" 

(Baed on " .rtle/". i".portH Into NorIDG,Io 1880-191', 6,1 llroup. 01 commDdlt'-. 

Y .... 

BtIII. jHJrlod~ 1811-1900_100.) 

I. 
Food 

products. I 
III M~iao- V I 

II Articles tured arti· Jllsoollane. 
aJl=-- ~the: 'i: ~r OU;:::ce~ ~:!m::. 

ElI8t. ~'i:i pall),). 

---------1----1----1--- -'""""--).- --------
1880 ........................... 107 144 '38 130 136 133 

.,l881. .......................... 115 14. 138 139 116 131 
1882 ........................... 129 IZl 124 129 110 125 
1883 ........................... 124 130 121 128 107 121 
188 •••••••••••••••••.•••••••••• 1I, 117 111 122 .. 113 
1885 ........................... 106 1I' 105 116 .. "" 1886 ••••••••.•••••••••••••••••• " 1", 1'" 11. OS "" 1887 ........................... " .. 108 112 100 "D 
1888 ........................... oo .8 106 113 101 lIn 
1886 ..••••.....•.......•....•.• 98 U" 113 '" 106 107 

~:l::::::::::::::::~:::::::::: 07 '''' 11' 111 111 "" 101 131 110 106 "" 110 
1892 ........................... 1", I'" 111 100 OS 107 
1893 ........................... 108 100 118 10J •• 104 
1S9 •.•••••••••••••••••••.•..••• 101 83 105 OS oo " 1895 ........................... .. 8. .. .. ., .. 
1800 ........................... .. 87 " OS " .. 
~~~::::::::::~:::::::::::::::: " .. 8. .. oo " 100 101 8. .. .8 .. 
1899 ........................... 100 1'" 80 oo 112 100 

1900 ........................... 106 100 " 110 130 107 
1901. .... ~ ..................... 105 OS 87 106 110 101 
1902 ........................... 110 1'" 81 "" 1'" 100 
1003 ........................... .06 .8 83 11' 101 100 
1904 •.•••••••••••••••••••••.••• "Xl 100 88 116 100 101 
1906 ........................... 106 101 .. 118 104 104 
1906 •••••••• \-••••.••••••••••••• "" 104 .. 127 118 108 
1907 ........................... 11. 122 .. 1M 11. 115 
lQ ..............•............ 11. 122 88 125 "n III 
19O(t ........................... 11' 11, oo 128 I 1'" III 

uno ........................... 122 104 I OS 134 ! 1'" 118 
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RUSSIA. 

INDEX NUMBERS OF MlNlSmy OF COMMERCE AND INDUSTRY, 
pnROGRAD. 

PtJBLICATION. 

The Ministry of Commerce and Industry of Russia publishes annu
aUy a "Summary of Prices for Commodities in Representative Rus
sian and Foreign Markets," in which is included an index number 
based on the average annual prices of the various articles under con
sideration. Wholesale prices are used in this summary. 

HISTORY. 

The history of the index number shown in connection with the' 
prices can not be learned from the tr~lations of the reports at hand. 

SOURCE OP QUOTATIONS. 

Quotations of prices on Russian and foreign exchanges as printed 
in the bulletins of these exchanges are used as the original material 
for compilation. In the absence of exchange quotations for some 
of the articles, information has been secured from special periodicals 
such as: "Commerce and Industry," "Baltische Wochenschrift," 
"Iron and Coal Trades Review," etc. Prices for cereals in some 
markets, as well as data on freight charges and insurance premiums 
on cereal freight, are taken from the r~ports of the Bureau of Com
merce in Cereals of the Department of Commerce which compiled 
them from telegrams of its special agents. They have been supple- • 
men ted by quotations from the bulletins of local exchatlies, and are 
to be found on the last pages of the 1908 report. Prices of dutiable 
foreign articles on foreign markets are given without the inclusion 
of the Russian CUl!toms duties; those articles the prices of which in
clude customs duties are marked with a star. Prices on Russian. 
markets are always given including custom duties. 

BASB PERIOD. 

The average price for the ten-year period, 1890-1899, taken as 
100, is used as a base. • 

PRICES: ROW SHOWN AND COMPUTED. 

The foUowing is a translation of the introduction to the summary 
of 1908: 

The present bulletin (1908) of wholesale prices contains data relat
ing to the principal commodities in Russian and foreign markets .. 
,and is compiled in the same way 8.'l the preceding issues. In addition 
to detllil~d prices for each month of tbe present year, the Iverage 
prices for "ach of the preceding years-1907, 1906, 1905-are given 
as well as the general average priCes for the 5 years, 1900-1904, and 

! the 10 years, 1890-1899. 
fi.I~'61'-Bull.173-1!>--20 
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In the summary table (see Pl? ii-vii) average annual rrices of 
the principal commodities in RUSSIan markets for each year 0 a period 
of 19 years, 1890-1908, are shown. For each article mcluded m this 
table the Jlrices in one or two of the rellresentative markets furnishing 
sufficiently accurate data are given. In order to minimize the influ
ence of local conditions on the prices of the principal cereals, general 
average prices are quoted for several markets combined in the follow
ing three grou'ps: 

l."'MarKets ill northern ports (petrograd, Reval, Riga, and Libau). 
·2. Markets in southern ports (Odessa, Nicolaie, Taganrog, Rostov 

on Don, and Novoross),sk). 
3. Markets in central Russia (Moscow, Yelts, Samara, and Saratov). 

For purposes of comparison of the average prices for the years 
1890-1895 with those of the following years, the former have been 
converted from paper into gold values (1 ruble equals 1-15 im
perial), taking as a base the average quotations fo,,- the correspond
in:; years as follows: 

Rubla9ln gold. 

'-oo-ru-bl-.. -m-p-.-.... -m-on-.-' .. -uals-.. -.. -.. -.. -i. ::M·I~d :M 1':.,1 ::& I':.~ 
NUMBER AND CLASS OP COMMODITIES. 

Prices and fudex numbers "';ere reported in 1912 for 66 commodities . 
• Wholesale prices are used in the computation of the tables feir all 

years. Both raw and manufactured articles are included. 

DESCIIIPTIOlf AND GROVPIlfG OF COMMODITIES. 

The 66 articles for which prices were secured in 1912 are combined 
in the following 7 groups or classes: 

1. Cereals and by-products. 
2. Cat~d cattle products. 
3. Oils. 
4. Spinning materials. 
5. ~era1s (including petroleum, etc.). 
6. Drugs and chemicals. 
7. Groceries. 

The commodities quoted are as follows: , 
1. Cenall and by.products. 

• Articles. Markets 01-

Ry •...•..............• Northern ports and southern ports. 
Wh .. t ...•....•......•.. Riga (Rwosian), southern pOla.. and centml Russia. 
Oa.ts ..... ! ............ . Northern POrts,'BOuthern ports, and central RWBia. 
B ... l.y .................. Southern ports. 
Corn •.....••..... · ...•• Od_. 
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Articles. Marketa of-
P ....................... Saratov and Ry,binsk. 
Buckwheat .......•••..• Yells. . 
Buckwheat groom ..... Moocow, large groom. 
Millet ••••••.•.••....... Moocow, from Orenbmg and Ural. 
Wheat lIour ............ MOIlCow (higheat quality in Saratov). 
Rye lIour •..•.•......•.. Moocow (siftsd). 
Bran ............... ... . Libau, of wheat, mediumj Rybinsk, of wheat. 
Malt .................... Moscow, imported. 

t. Cattk and animal producU. 

Large homed catUe .•.. Petrogmd, higheat quality. 
Small catU •........... Petrogmd, calves, hogs. 
Meat .........•.•.....•. P.trogmd, beat quality, beef; Moscow, pork. 
Hides, steer ............ Moscow, gray. 
Lard ...........•••..•• Petrograd, for gruel. 
Butter ............... _ .Moscow, fresh made of wanned cream. 
Herring ••.••.•••••.••••• Riga, Scotch. 

8.0ih. 

Flaxseed ••........•.••. Petrogmd, 95 per cent. 
Hemp.....! ............ Ore!. 
Sunflower seed ......... Sa.ratov, for oil. 
Linseed oil ............. Moscow. 
Hemp.....! oil ......... P.trogmd. 
Sunftower-seed. oil ...... Moscow. 
Rapeaeed oiL .......... Wa.rsa.w, raw. 
Olive oil ..•.........•.. Petrogmd. 
Oil cake, flax ....••••••• Riga. 
Oil cak., hemp ••.•...•. Riga. 

4. Spinning 11UJUrial<. 

Flax ••..•••.•.....••.•. Riga, Livoniau; Petrogmd, from Vologda. 
Hemp •.•..•••..••...... Riga; Ore!, pure. 
Cotton ...... _ ..... ..... Moecow, from Fergan; of American seeds. 
Cotron yam •••......•• P.trogmd, spool, No. 14-20. 
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C<>aroe calico ...•.•.•... P.trogmd, 16 vershok I wid. by 565 aniliin' long, 80 funt' 
in weight. ...q, 

Woo!.. ................ Moocow, medium quality. 

5. Mineral<. 

Coal. _ ................ Petrogmd, from Newcastle; R08toV on Don, lnthracite. 
Na.phtha .............. . Baker, near wells; Moscow. 
Crude naphtha ......... Baker, near wells; M08COW. 
Petroleum ............ . Ba.ker, on ships and in kettles; Moscow. 
Cast iron .............. Petrograd, eouthem. 
Iron .................... Petrograd, sheet iron, RUBSian ba.r. 
C<>pper ... : ............. P.trogmd, foreign, in b ..... . 
Tin •................... P.trogmd, in b ...... 
Zinc .................. Petrogmd, Silesian. 
Lesd .................. P.trogmd, ordinary ingols, 

I 1 verahok equals 1.16 inohes. 'I arshiD equals 0.11 yard. • 1 runt equals 0.9 pound. 
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.Artlcles. HarbtaoI-
White lead ••..•...•... Petrogmd. 
Indigo •..•••........... Moscow. from Be •. 
Dry painls .•.......... Moscow. blue. 
White resin ••••••••••••. Petrogmd. 
Tragacanth ............ Moscow. higheot quality. 
Borax .••••••••......... PetrogIad. in crystals. 
Vitriol ••••••.........•. Petrogmd. 
Pbtash •..............• Petrogmd. 
Soda (caustic) .•••••.... Petrogmd. 
Sa.ltpeter ..........•... Petrogmd. from Chile. 
Sulphur ••••••••••.•.... PetrogIad. in lumpe. 

7. Groc.ria. 
Salt ••.••.............. Rybinok. 
Granulated BIlgar ••••••• Kiev. in territory of the Southweotern R. R. 
Lump BUgar. refined •• • Kiev. lump. 
Coffee .••......•....... Petrogmd. round. varloue qualities. 
Tea •••..••..•......... Moscow. from Kyakhta. 
Rice •••.•.•••.......... Od ...... Patua, IUghest quality. 
Pepper •............... PetrogIad. black. from Siugapore. 
Curranu. •••••..•....•.• Riga. 
Almond ••....•.....•.• Od ..... from Meosins. 
Hope ••.•••••.•.•......• Riga. from Bavaria. 

SlJBSTITl1I'ION9 AND ADDmONS. 

No substitutions or additions have been made so far as the reports 
disclose, but certain commodities reported in 1908 were dropped in 

• subsequent years. This changes the index number for the group 
affected and also the general index number. 

Alcohol and woolen yarn were dropped in 1909. Tea in 1909-1912. 
inclusive, is reported in a different market and with a different unit 
of measure from that used in 1908. 

In the group" Cattle and animal products" lard is given an average 
• price of 6.90 for the year 1909 in the report for that year, while in all 

subsequent reports it is quoted at 6.60 for 1909. In the 1912 report 
new index numbers are published for the group embracing "Cereals 
and by-products" and for the" Groceries" group, also for all ~roups 
combined, O'lfing to the substitution in some cases of other markets 
for those carried in reports for preceding years. 

INTBBPClL&TlON. 

If any ~terpolations of prices have been made, they are not called 
to the attention of the reader. . 

WEIGHTING. 

Whakver weighting there is consists in the use of a number of 
different descriptions of the same commodity. 
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TABLE OF RESULTS.. 

Index numbers for each of the 7 groups into which the total num
ber of commodities is divided, together with a general index for the 
66 commodities taken as a whole, are shown in the following table 
compiled from the 1912 report: 

INDEX NUllBERS FOR 7 GROUPS OF COMMODITIES (66 ARTICLES) AND GENERAL 
INDEX FOR ALL COMMODITIES. 

Cenols Cattle D~J" Ganem! 
y ..... and by- end OIls. SpInnJn MInerals. Grocerf .. index for 

cattle materials. chem· aUoom· produCt3. products. , ..... modities. 

1 ... l8H •....••.••.•• 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1890 •••••••••••••••••• lOS.2 .... 102.6 100.9 109.8 103.6 113.3 105.4 
1891. ••••••••••.•••••• 128.8 ..., IOS.3 ".7 .... 100.8 105.5 104.2 
1892 .••••••••••••••••• 126.' 96.7 IOUi . ... .... 102.7 97.5 10l.6 
1893 ...••••.•...•••••• 103.1 104.6 109.3 108.0 ".1 106.6 11M.? 104.6 
1894 .••••••.•••••••••• 78.6 102.5 103.8 lOS. 1 91.0 100.6 97.1 97.0 
1895 .••••••••.•••••••• 76 .• ".7 ".1 .. .. 93.' 97.9 91.8 92.0 
1800._ •••••••••.•••••• 77.. .... ").1 101." ".1 .... 92.4 91.2 
l897 •••••••••••••••••• 87.' .... 92.7 .. .. 98.7 .... .... .. .. 
l898 .••.•••••••.•••••• 106.3 IOt.O 110.4 ".1 102.7 .... ".7 102.2 
1899 .••.•••••••••••••• 107.3 1,1' .• 102.2 100.3 119.0 .... 103.3 106.3 
1~1909 •.....••••.•. 119.9 131.4 111.1 133.0 118.7 107.2 105.4 118,1 
19011. ••••••••••••••••• ".7 117.8 108.0 124.5 131.) 103.2 103.8 112.4 
1901. ••••••.•.•••••••• 106.8 lIS.3 132.1 131.0 109.1 101.5 108.0 114.8 
11102 .••••••••••••••••• 112.8 121.8 lI3.3 "4.8 .... .... 102.6 110.3 
1903 ..•••••••••••••.•• 102.0 121.9 .... 130.0 .. .. 98.9 104.& 107.1 

~=:::::::::~::::::: 100.3 121.7 ".7 134.1 106.9 102.7 lOS. 7 111.0 
117.0 127.8 102.0 127.0 119,0 105.3 108.2 115.2 

1906 .••••••.•••.•••.•• 122.7 137.3 115.' 139.8 137.9 112.7 lOS. 4 124.' 
19117 .••••••••••••••.•• 146.7 148.4 109.5 146.4 141.8 121.0 106.7 131.6 
11108. __ •.••••••••.•••• 147.4 148.4 106.1 134.7 ,. ... 116.8 102.4 126.6 
1909 ..•.•••.•••••••••• 138.5 152.5 130.9 138.6 121.7 111.6 lOLl 127.8 
1910 ••.••••••••••••••• 117.8 154.6 140.7 154.3 116.7 .113.6 11M. 8 128.9 
1911 •••••.•••.•••••••• 128.0 143.9 134.1 151.9 139.9 117.9 110.4 130.9 
Ut12 •••••.•••••••••••• 145.7 153.7 126.8 152.2 1M .• 122.' 117.1 139.1 

SPAIN. 

INDEX NUMBER!! OF FRANCISCO BERNIS. 

PlJDLICATlON. 

A series of index numbers based on food prices in Spain is found in 
El Problema de las Subsistencias (The Problem of the Food Supply), 
by Francisco Bernis, professor of political economy in the University 
of Salamanca, which was published in pampblet form in 1911. The 
volume is divided into two parts, the first of which refei' to prices of 
food commodities in general USO, and the second to laws and regula
tions in regard to food commodities, their distribution and prices. 

A general study of the variations of prices is included in the first 
part, but the information does not show whether wholesalll or retail 
prices are conside,·ed. . 

BI8l'OBY. 

The author of El Problema de las Subsistencias made a survey 01 
the various attempts of the State to deal with the subjecl. of the 
increased cost of living as-it affected the working classes. The result.! 



,310 BULLETIN OF THE BUREAU OF LABOR STATISTICS. 

ef this survey were published at thp request of the Asociaci6n de 
Patronos Mineros de Vizcaya, in order that this association might 
make a study of the strike in 1910 of the miners of that locolity. The 
tables of prices and of index numbers contained material that was 
considered sufficiently comprehensive to be used as a basis for the 
work undertaken by the association. 

80UBCB OJ' QUOTATIONS. 

The data on which Bernia based his tables were taken from un
published records of the chief statistician of Barcelona, and, in the 
absence of information of an official character, from the works of 
college directors and others who have made a study of the subject. 

Some specific sources of information are as follows: 
The Asociaci6n de Patronos Mineros de Vizcaya published in 1907 

a pamphlet in which appears a table of comparative prices of food
stuffs for 1903-1907. The document is entitled "E! trabajo en las 
minas de Vizcaya." 

Ellnstituto de Reformas Sociales issued a bulletin in 1904 rela
tive to labor conditions in the mines of Vizcaya, which gives a table 
of comparative prices for 1893-1903 . 

. The Camara Oficial de Comerco of Madrid, in its report entitled 
"Informaci6n publica sobre el problema de las subsistencias," 1905, 
presents a stu,dy of variations of prices for several years. 

"E! presupuesto de reconstrucci6n," by Garcia Alix, gives under 
• the title of "Subsistencias" average prices for Spain. 

BASB PERIOD. 

The year 1901, taken as 100, is used as the base period. 

PRICES: BOW SHOWN AND COMPUTED. 

Prices are shown for yearly periods, and cover the years 1891 to 
1908, inclusive. The compiler states that" the prices for forming my 
indexes are wholly those which I possess, though these had to be 
corrected and completed." 1 At times market prices were used when 
there were ne others available. 

NUMBER AND CLASS 01' COMMODl'I'IES. 

.The table of prices includes 13 articles of food, as follows: Wheat, 
potatoes,. bread, rice, pulse (chick-peas), kidney beans, beef, mutton, 
pork, codfish, sugar, salt, and coffee. 

DESCRIPTlON AND GROUPING OJ' COMMODITIBS. 

There is no separation of the commodities into groups except in the 
case of keats, of which three kinds are listed. No description of the 
articles is given. 

a HI Problema de las Bubslsceneta:" Franalsoo BernJs, p. :17. 
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WEIGHTING. 

Two index numbers a.., ",,=puted for all articles combined, one 
unweighted and the other weighted. 

The weighting is accomplished by dividing the commodities into 
four groups, each of which represents a certain percentage of the 
whole number as regards importance in consumption. The four 
groups are as follows: I 

Per cent. 
I. Wheat, potatoes, bread...................................... 30 

II. Rice, pulse (chick-peas), kidney beans................ ...... 30 
III. Beef, mutton, pork, codfish.............. .. .. .. .. .. .. .. .... . 20 
IV. Sugar, coffee, sa.lt.............. ...................... ....... 10 

The importance assigned to each of these four groups is based on 
an estimate of the relative values of the articles of food as consumed. 
in the family of a laborer. 

TESTING. 

The only test made of the index numbers is their comparison with 
index numbers for the United Kingdom, Germany, and France, 
Diagrams are added to show the variations of these index numbers 
during the same period of time. 

TABLES 01" BESULTS. 

The following table shows the variations in the weighted relative 
prices of the different food articles in Spain for the years from 1891 
to 1908, inclusive. Weighted and unweighted price relatives for all 
commodities combined are also shown in the last two columns: 

VARIATIONS IN WEIGHTED RELATIVE PRICES OF FOOD COlO[ODITIBS IN SPAIN 
1891 TO 1008, BY YEARS,I 

(Bull period. 1101_100.) 

Wboo~I~ I 
Pubo Kidney y_. Potatoes. Rice. (chick~ Beet ltutton. 
poaal. ........ 

f---
1891. •••••.••••••••.•• 85.. .... 100. • 101.5 ..... .. .. "" .... 
11l92 ••••••••••.••••••• 17.8 06., 13).0 102.3 '6.6 85.' .. .. ".1 
1893 ••••.•••••••.••••• ... , .... 101.0 102.1 .... .... ... . 98.2 
189-1 •••••••••••••••••• .... ..... 104.6 ... , ':1.9 "i~ 

..., .... 
1S9S ••••••••••••..•... 85.. 73.1 97.0 .... 85., 85. .. .. , ... 
1lS96 •••••••••••••••••• .a. .... ".S 101. .. .. ... ".S .... 
1897 ••••.•••.•.•••••.• .... 106.8 97.6 108.. .... 91.9 91.9 ~ .. 
11l9llo •••••••••••••••••• 102.0 116.4 '03.' 102.9 06.. .... .14 "'.1 
1al9 •••••••.••.•••.•.• 1010 104.4 108.. 102.1 96.. .... 97.2 .. .. 
lllOO •••••••••••••••••• .... 101.9 101.8 100.0 91.8 .... 100.0 97 •• 
19o11. ••••••••••••••••• 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1002 .••••..•••••.••••• .... 91.9 .... 107.6 .... IOt.O ...., 

110.8 
19JJ .................. 1210 ., .. I 97.2 110.1 96.' ... , ..., 93.1 
1904 ••.••••••••••••••• 111.8 109.4 10t1.4 112.2 103.5 ''''' loa 4 114.6 
191).."1 .................. 131.7 112.3 06.S 111.9 109.1 , .... 100.7 108.2 
19116 .................. 111.6 97.2 98.. 109.3 118..1 114.6 100.7 '06.2 
190;" .................. 115.0 .... ..... ''''' 115.2 108.' 100.7 106.2 
HillS •••••••••••••••••• 119.8 los.. '00.0 , .... IOt.3 83.1 100.7 103.8 
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VARIATIONS IN WEIGHTED RELATIVE PRICES OF FOOD COMllODITIES IN SPAlN, 
1891 TO 1908, BY YEA.,l\S--Concluded. 

Pork. Codfish. Sogar. ColI ... 

laitl ••••.••••••••••••• 00.. .... "' .. 75.0 ".0 .... ".1 
1893 •••••••••••••••••• .. .. Ill.' "' .. 75.0 10&< 92.1 .c. 
18fi3 •••••••••••••••••• .. .. 72.. "' .. 75.0 ".0 00.7 .... 
1894 •••••••••••••••••• .. .. 74.4 "'., 62.. .... trI.7 ".8 
1895 •••••••••••••••••• 91.0 74.4 78.. 62., .... &\ .• .. .. 
1996 ••.•. __ ..••..•.••• "'., 78.. trI.7 62.. .... 91.7 .... 
HI97 •••••.••••.••••••• 91.3 79.7 "'.3 62., 101.0 95.' 92.' HII8 ••.•••...••....•.. 100.' 76.' trI.7 62.. 105.0 97.3 9<.7 
18t9 ••.•.....••..•..•• 101.9 91.0 .... trI .• 102.0 99.' .... 
1900 ••••••••.••••••••• 99.' 100.0 ".1 trI.' 102.. 97 .• ... 0 
1901 •••••••••••••••••• 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1902 ••••••••••.••••••• 100.4 105.3 96.. 100.0 106.' 101.5 101.8 
1003 •••••••••••••••••• 91.4 103.8 100.0 100.0 106.0 102.3 J01.7 
)904 •••••••••••••••••• 104.5 113.5 104.4 100.0 "2.3 106.0 107.2 
1905 •••••••••••••••••• 101.4 111.5 107.0 trI.' 112.3 10&8 107.4 
1908 ••••.•..•.•••..••. 101.4 103.0 92.1 trI .• 110.5 106.0 104.2 
1907 •••••••••••••••••• ".D trI.9 96.' trI., 112.3 101.5 101.9 
1908 .................. .... 101.6 117.5 75.0 la.3 102.. 102.4 

A second series of index numbers is contained in a pamphlet 
published by BerIIis in 1914 1 as a contribution to the current litera
ture on the economic condition of the. working classes in Spain. 
Under the subject of cost of living (el rom de fa vida) the author 
t.l"ir.ces the movement of food prices through a period of years by 
means of index numbers based on commodities purchased by con
tract in certain charitable institutions of Salamanca. 

The information was gathered directly from the records of the 
"institutions and covered the years from 1892 to 1913, inclusive. The 
base period sclected was the year 1901. 

Average yearly prices, both absolute and relative, are shown for 
17 articles, viz, Hour, bacon, pulse (chick-peas), beef, potatoes, wine, 
codfish, vermicelli, rice, sugar, milk, vinegar, lard, oil, pepper, salt, 
and charcoal. There is no grouping of commodities and no descrip
tion of ~ds or grades is furnished. 

Three general index numbers are published. The first two are un
weighted and were obtained by computing the arithmetic mean and 
the geometric. mean respectively of the several price ratios based on 
the prices in 1901. In calculating the weighted index the relative 
price for each article on the 1901 base was multiplied by a figure de
noting its importance in family expenditure, as determined by a study 
of 13 fantily budgets collected by the author, and the sum of the 
products thus obtsined was divided by the sum of the weights. The 
3 index numbers are as follows:' 

I Estudlos estadJsticos. Contrlbuolon a ]a InvestJpolon de la. sltnBoJon eoonomIca de Joe tra~ ell 

Espafta. B~. Tlpografta "La AcadamkB" de 8erra Rn.7 RtlSSOlI, Ronda UnJv.nIdad. 6. 
• Estudl. EstadIstiooI, pp. 10-13. 
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(Bale pmad. 1901-100.) 

Arithmetic Oeometrlo Weil!'bLed. 

1892 ••••••••••••• 
1893 ••••••••••••• 
1894 ••••••••••••• 
1895 ••••••••••••• 
1896 ••••••••••••. 
1897 •••••••••••••• 
1898 ••••••••••••. 
1899 ••••••••••••• 
1900 ••••••••••••. 
1901_ ••••••••• ~_ 
1903 ••••••••••••. 
1903 ••••••••••••. 
lD04 ••••••••••••• 
l!lOS ••••••••••••• 
1906 •••••••••••••• 
1907 •••••••••••.• 
1908 ••••••••.•••• 
1909 ••••••••.•••• 
1910 ••••••••••••• 
1911 ••••••••••••• 
1912 ••••••••••• _. 
1"13 •••••••••••••• 

mean. mean. index.. 

83' 
92.' 
97.9 
91.8 
87 •• 
92.7 .... 
97.3 .... 

100 
10·1.5 
1.2.9 
107.6 
lot. 6 
108' 
109 
108. 
1023 
101.8 
102. 

" 98.. 

88.07 
91.75 
...59 
'L23 
87.32 
... 00 
96.1 • 
96.88 
... .. 

100 
102.00 
101 
106.40 
103.50 
104.66 
108 
104.55 
100.711 
103.32 
101.88 
96.05 
97.71 

.... .. .. .... 
91.6 86.. ..., .... .... 
96.7 

100 ' 

11' 
107 
112.7 
107.2 
111.9 

1114.4 
'10;,8 

104.2 
10< 
100.5 .... .. .. 
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CONFERENCE ON INDEX NUMBERS OF THE INTERNATIONAL 
INSTITUTE OF STATISTICS, SEPTEMBER, 1911. 

At the thirtoonth session of the InternationaJ. Institute of Statistics 
held at The Hague, September 4 to 8, 1911, the section of economic 
statistics devoted a part of its time to a discussion of index num
bers.' In order to secure a basis for a possible internationaJ. study 
of the variations of prices and the increased cost of living, a circular 
had been sent to the members of the section in the various countries 
early in 'January of that year, requesting each to prepare a table of 
index numbers. A free translation of the circular reads as follows: 

At the present time the hlgh cost of living is disturbing many coun
tries. Economists are endeavoring to ascertain how far the phenom
enon may be attributed to unfavorable seasons, to the effect of labor 
and social Ie"ooiolation, to the supply of gold in the world, etc. But it 
is for statisticians primarily to measure and correlate th~f1uctua
tions in prices as far as possible. And since the thirteenth session of 
the InternationaJ. Institute of Statistics this year will bring together at 
The Hague specialists from many countrIes, it seems desrrable to 
solicit from them answers to this question of universaJ. iAoorest. 

We wish to request each of our ·colleagues to prepare a complete 
series of index numbers for the common period 1881-1910 (namely 
30 years), and beg of them to send in WIth the results obtained a 
statementl of what prices were used for the computations and what 
methods were employed. Of course, it is understood that whatever 
supplementary explanations may accompany the tables will be most 
welcome. 

1 Bulletin de l'Instltut International de 8tatist1que. tome XIX. l-llvrabon. p. 66~ 
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FORK OJ' TABLB. 
,. 

The average 01 the prices lor the year 1881 being taken .. 100, the general 
course of prices in the following years is 88 follows: 

Addreso: 

Year. 

1881. •.•.... 
1882 ••••.•.. 
1883 •••••••• 

Index 
number. 

100 

• •........ • * 
19l0 •••••••• 

Signature: 

When the section of economic statistics met on September 5, Mr. 
Waxweiler's report for Belgium was presented printed in completed 
form. The substance of all the papers received had been summarized 
by Mr. de Foville for the use of the section, and he also read the fol
lowing list of index numbers submitted: 

Gennany.-Mr. Zahn (lor Bavaria), Mr. Zimmermann (lor Brunswick), Mr. Hartwig 
(lor Lllbeck) . 

.A.mtria-Hungary.-Mr. Mario Alberti (lor Trieole), Dr. von Jankovich . 
. Belgium.-Mr. Hector Denis, Mr. Armand Julin, Mr. Nicolai, Mr. Sauveur, Mr. 

Waxweiler (lor BruJl!elB). 
Denmar!.-Mr. Michael Koefoed. 
Frana.-Mr. de Foville, Mr. Levasoeur (lor Ly~ &an~), Mr. L. March. 
1mly.-Mr. Achille Necco. 
NetlIerlmul&.-Mr. Falkenbwg (for Amsterdam), Mr. Methoret. 
Amtrolia.-Mr. Coghlan (lor N ..... South Walee). 
Canoda.-Mr. Godfrey. 
Japon.-Mr. Hanabusa. 

Since no papers were sent from England Mr. de Foville included in 
his summary the Eoglish index numbers of Sauerbeck and a few 
others. 

When it was proposed to have these tables of index numbers 
printed in the Bulletin of the International Institute of Statistics and 
to take up their discussion at the next meeting of the institute after 
the memb_ had had an opportunity to study the fluctuations of 
prices shown in the tables and possibly the causes that produced 
them, some discussion arose as to the period of years selected, the 
disparity. appearing between similar tables by different authors, and 
the choice of wholesale or retail prices. 

Upon the first point Mr. Denis (Belgium) objected to the year 1881 
being taken as the beginning of the series of index numbers, particu
larly if the various tables constructed were to be used in attempting 
to get kn insight into the possible causes of the fluctuation of prices. 
He summed up the periods of rise and fall of prices as evidenced in all 
tables of indexes and pointed out that 1881 was a year in the midst 
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of a period of depression of prices going back as far as 1874, and sugo 
gcsted that therefore the authors of the tables submitted be asked 
to lengthen their series by going back to an earlier date. 

Mr. de Foville (France) justified the use of 1881 as the initial year 
upon two grounds: The period of 30 years thus included from 
1881 to 1910 represents approximately the lifetime of a generlltion, 
and in going back even for so short a period it had been found difficult 
to secure the earlier data in many countries. Furthermore, 1881 is 
placed halfway between the extreme high level of prices in 1873 and 
the lowest depression following it in 1896. 

No action was taken and Mr. Wa.xweiler (Belgium) raised the next 
question as to the disparity between similar tables. He noted that 
while the curves for the price of wheat in Belgium as presented by 
Mr. Sauveur and by himself are almost identicsl, those of meat are 
quite different 1 and that it might be desirable to have authors adjust 
such discrepancies before publishing the tah1es. But Mr. Sauveur 
explained the disparity in the indexes for meat by the fact that Mr. 
Wa.xweiler chose his prices from the purchases of charitable institu
tions in Brussels, whose consumption is exceptional in that it is con
fined to meat of first quslity and does not include pork. Both 
of these meats are exactly the ones that presented the greatest fsll 
in prices after 1881, while his own prices covered consumption of 
meat in genersl, which includes a large proportion of second quslity 
meat as well as a large quantity of pork that is used particularly in 
country districts. He concluded by saying that the explanations .. 
added by the authors to their tRbles seemed sufficiently complete to 
clear up such points, but also e&lled Rttention to the fact that some 
genersl rule ought to be followed by the authol'S of index numbers 
to insure the comp&rRbility of the statistics so gathered. It was 
finslly voted to print the tables with such comments as their respec
tive authors thought desirable to add in view of this discussion so • 
that the minutes of the meeting of this section as printed in the 
bulletin would clear up the mRtter of the comparability of the tJ-bles 
even to the least experienced of readers. 

The question of including retsil as well as wholesale prices was 
brought up by Mr. Bowley, a member of the section, upon the ground 
thRt the fluctuations in retsil prices for both long and short periods 
were less abrupt than those of wholes&le prices. Mr. Lu"ien March 
(France) cslled to the Rttention of the member the extreme difficulty 
of identifying the class of articles sold at retail-a difficulty which 
existed even in wholessle trRde as exemplified by the disparity pointed 
out by Mr. Waxwei1er previously. He concluded with the statement. 
that as long as the level of retsil prices followed thRt of ... holesale 
prices in genersl, it justified the exclusive use of the more easily 

I See Bulletin de l'lDsUtut International de StaUstique. tome XIX. ~ Uvralson, pp. 0,216, et 217. 
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.. .scertained wholesale prices. He added that in his opinion the task 
before the Institute was to compare'the tables already prepared, to 
note the discrepancies that appeared, and to ascertain the reasons 
for such discrepancies so that the Institute would be in a position to 
prescribe the precautions that ought to be taken in comparing the 
prices of different countries or of different periods of time. With 
this the discussion of index numbers practically closed . 
• Among the tables of index numbers submitted to the meeting of 
the Institute in response to the request quoted) the following already 
existed in printed form and were not reprinted in the Bulletin of the 
International Institute of Statistics: 

H. Denis.-Index numbers of moral phenomena. 
A. Julin.-Indexes of the economic progress of Belgium from 1890 

to 1908, which appeared in the Revue des Questions Scientifiques. 
11:. Levasseur.-Cost of living, which appeared in the Revue 11:00-

nomique Internationale. 
M. Alberti.-The cost of living, salaries and wages in Trieste. 
Irving Fisher.-The purchasing power of money. 
A. Necco.-The course of prices of commodities in Italy. 
A. Sauerbeck.-Prices of commodities-in 1910, which appeared in 

the Journal of the Royal Statistical Society. 
Rene Thery.-Variation of prices in India, which appeared in the 

11:conomiste Europeen. 
A brief desc~iption of the tables printed in Bulletin XIX of the 

~ Institute follows: 
GERMANY. 

-. 
The course of prices in Bavaria, 1881-1910. By Dr. Fr. Zahn, director of the 

Royal Bavarian State Statistical Office. pp. 126-131. 
Dr. Zahn utiliz .. the results ofo.n investigation by the German Imperial Statistical 

Office concerning hou.oebold budgets. Of the 19 articles that were thus found to 
represent a. typical family budget, he expands flour into 2 independent varieties, 
meat into 3, and groupo the reet into 7 articl .. , thus obtaining a list of 12 food articl ... 
lllIteljd of 19, but he re!&ina the relative proportion of consumption for each as ascer
tained by the imperial office. 

Three tabl .. IIle pr....nted by him: 
1. PriCeR of food articl .. (12 .. explained above) per pound (on&-haif kilogram). 

Th ... actual average aonual pricea were obtained from the reports of the Bavarian 
Statistical Office. 

2. The cqurse of the coot of living in Bavaria, 1881-1910. The pric .. of Table 1 
are hore multiplied by the per cent of conaumption in the typical budget for the 
reepective food articles. 

3. The general index number for each year is computed from the totals of Table 2 
o.nd for the baae year, 1881. 

......... ... (d .. ) • . 
The courea of prices in tile city of Brunawick, 1881-1910. By F. W. R. Zimm .... 

maon, citytrelll!urer. pp. lS2-133. 
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The single table preoented giv .. a general index number computed for the base y .... 
1881 for each year from 1881 to 1910. The average annual prices UBOd for thls computa. 
tiOD were obtained from the monthly ;'verage prices of the city for 14 food articles 
and straw and hay. L_. 

Theconree of prices in Lilbeck, 1888-1910. By Dr. Hartwig, director of the statistical 
office of the free Ranee town of Lilbeck. pp. 134, 135. _ 

The table begins with the year 1886 because data previous to that were not available. 
Therefore the general index number had to be computed on the baee 1886 inotesd of 
1881 as requ .. ted by the Institute. Average annual prices are given for 27 foo4 
articles, 10 wholesale and 11 retail. The sources of quotatioIlS were various. 

AUSTBIA·R1JNGABY. 

Index numbers of 45 commodities in the AUBtro-Hungarian Monarchy, 1867-1909 
(according to the system of Sauerheck, partially revised by the author). By .Dr. B~1a 
von Jankovich, vice president of the Hungarian Chamber of Deputies. pp. 136-156. 

Th ... tabl .. are discuseed in detail on pages 166 to 188 of thls bulletin. 

BELGlUM. 

Tables of index numham. By Hector Denis, profeseor in the University of Bl118Bels. 
pp. 157-195. . 

Besides the comparative tables and the tables of exports slready described on pages 
172 to 175 of this bulletin, more than 20 tables are presented to illustrate various 
pJ.aces of economic b.ietory. These tables make no attem}>t to confine themselves to 
the period 1881-1910 or to the base period 1881, as requested by the circu\ar of the 
Institute. 

Paper on inde,. numbers for Belgium. By Edmond Nicolai. pp. 196-200. 
The paper presents a table and chart covering 40 articl .. placed in eight groups, 

with the various BOurceB of prices designated in a separate column. Index numbers 
are given yearly from 1881 to 1910, both for individual articles and for {:1'Oups; 1881 
is used as the b .... 

Variation in prices in Belgium from 1881 to 1909. By Maurice Sauveur. pp.201-209 
The two tabl .. of index numbers and chart submitted by Mr. Sauveur are baeed on 

tho wholesale prices publisbed in the Annuaire Statistiquo da1a Belgique-08icia\ 
flgurea 88Certaincd by ihe Department of Agriculture. The indexes are computed 
on the b ... period 1881. Table I presents yearly unweigbted indexes of 18 articl ....... 
16 foods, and hay and straw. Table II groups these into cereals, vegetables, both 
groupe combined, and meats; and weights the indexes for each group in proportion 
to the amount of home consumption. 

Coures of prices of 10 articl .. of current consumption in Brussols, lSS1-i910 .• By' 
Prof. E. Waxweiler, director of the Solvay Institute of Sociology. pp. 210-218. 

Prof. Waxweiler prepared his two table. and six charts in strict IOnformity with 
the purpose of the International Institute in requesting such information, namely a 
possible intornationalstudy of the causes of the increaes in the coot of living. He used 
as a base the year 1881, computed indexes for the period 1881-1910, and eslected such 
commodities as he considered most important of thoee available inftuenciog the cost 
of living. His prices .. ero taken from the accounts of a lruge charitable institution 
of Brussols and are the yearly average wholesale prices paid by that institution through 
pqblic bids. The 10 commodities .. leered by him are meats, eggs, wheat, potatoes, 
butter, milk, linen cloth, cotton cloth, coal, and wood. Ts.ble I shows the average 
yearly prices and Table II the yearly index number of each commodity "I'd also a 
general index number for each year. The charts present these index numbe1'8 
~ .... phically. 
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DENMAIIJL 

.. Variation of pric .. In Denmark from 1881 ~ 1910. By M. Koefoed. dirIlctor of the 
Danish Bureau of Statietics. pp. 2111-220. 

The single table submitted shows only the yearly general Index numb';' from 
1881 to 1910. 1881=100. of 38 commodities. unevenly weighted. For computing this 
index number the 38 commodities were arranged in three groups, according to their 
impo~arice in commerce, and the prices of those in group 2 were multiplied by 2 and 
thoee of group 3 by S. No prices are giwn. but they were taken from the Statietique 
de I'Ecbange ext.\rieur. 
• FBANCB. 

Variation of pricee In France from 1881 to 1910. By A. de Fowle. member of the 
Institute of Frence and chief coUl18811or of the Government auditing department 
(Caur da camp"'). pp.220-222. 

A double table of index numbers shows indexes for importa and for exports sepa
rately. Theee were computed from valuee calculated by the administration of cu .. 
tome (Direction Gtnb.l. da Douanes). To """"rtafn the variation In the value of 
exports and imports the administration of CUBtome fuot multiplied the total imports 
and exports, respectively, in any given year by the price for the previous year, then 
also by the price for the given year. and from the two computed the per cent riee or 
fall of the price of exports and of imports. Theee proportione form the basis for the 
table that appears, but no details of commodities, prices, etc., are given. 

Wholesale pric .. In Frence (Index numbers computed for the b ... period 1881). 
By Lucien March. dirsctor of the etatietical office of France. pp. 222-223. 

The table is computed for three index numbe~ne for food articles, 0118 for mis
cellaneous articles, and one for the two together, or a general index Dumber. Forty~ 

three artiel .. were used. almost the ... me 88 those of Sauerbeck. but they are not 
specified. Sauerbeck's method of computation also WM used and the prices are those 
fixed every year by the permanent com.mission on customs values. 

NJ!TIIEIILANIlS 

Variation 01 pricee in Ameterdem from 1881 to 1911. By Ph. Falkenburg. director 
of the bureau 01 etatietice. pp. 224-229. 

A table of Index numbers is preeented for 23 food artielee eeparotely and an inde" 
number for each of three groups into which these are claMified, as well as a general 
index Dumber for all of them. The base period used is 1881. A second table gives 
the actual pricee of theee 23 food articl .. beeid .. 10 other commoditi... Both tabl ... 
are baeed on the contract pricee paid by the Ameterdem municipal hoepita1e. 

Variation of prices in the Netherlands. By H. W. Methorst, director of the Central 
Bureau of Statietice of Netherlande. pp. 230-234. 
. Table I preeents Index numbers for eight food artiel .. baeed on contract pricee paid 
by two prisons, three workhouses, and an BBylum for the in.sane. 1881 is UBed 88 the 
b .... and the ut'>le covers the period from 1881 to 1911. Beeid •• the eeparote Index 
numbers for each article a general index is also given. 

For Table II data previous to 1903 were not available. It covers the period from 
1903 to 1911 and givee relative pricee for four kfnds of bread and a general index 
number for.all. The base period is 1903 and the prices were obtained from bakeries 
in cities of 10,000 population or over. 

Table III presents index Dumbera for 29 commodities from 1893 to 1911, based on 
retail prices of six cooperative societies. 1893 is used 88 the bBBe. 

CANADA. 

Variatitn of price. in Canada from 1890 to 1910. pp. 235-236. 
Reliable data previoue to 1890 could not be secured In Canada and the table of 

general Index numbers preeented is computed on the b ... period 1890-1899 BOd was 
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1aken from the report of R. H. Coa1>l0f the Department of Labour as preeented in the 
volumes entitled uWholesale Prices in.Canada, 1890-1909, It and "Wholesale PriceBl' 
in CanadA, 1910. " . 

liliAN. 

Statement of prices in lapan. By N. Hana.bUfB, director of the bureau of general 
e1Btistics. pp. 237-243. 

Table I givee average wholeeale prices, index numbe.., and a general indQlt for 
four food articles--rice, barley, Japanese beans, and sake (rice wine)-for the years 
1~1-1909. 1881 is used as the b.... The prices were taken from the figuree obtained 
by the Ministry of Agriculture and Commerce in i1>l quarterly inveetigations inte! 
prices in six large cities. 

Table II gives avep.ge prices, index numb8l'8, and a general index of 26 commodities 
.. lected from among 60 which the Ministry of Agriculture and Commercs reporu. 
regularly since 1886. The table covers the yeare 1886-1909. 1886 is taken as the base. 
A more complete &c'COunt of the index numbers compiled by Mr. Hanab1.ll& appears 
on pages 288 to 292 of this bulletin. 

NEW SOUTH WALES. 

Variation of prices in New South Walee. By T. A. Coghlan, 'general agent for 
New South Walee, p. 244. . 

The single table preoen1>l & general index number from 1860 to 1910 with 1881 ... the 
b.... No explanations accompany the table. 

SELECT BffiLlOGRAPHY OF ADDITIONAL INDEX NUMBERS . 

. in[~I=U::~~~o~r~~a~~:t.r:e:r:==er~~=:~: 
tJon round iIi the works of oth6J' autbOl8.) 

Avenel, Vicomte Geolges d'. Histoire konomique de la propri~~, des saIa.ires, des 
denr6es, at tous 168 prix en ~Dm-aJ. depuis l'an 1200 jusqu 'en l'an 1800. Paris, 
1894-1912. 6 vol. 

~hJ:;iJ!~~nw!iu~~t8~~!~ ~difi~:!~ ~~~~8~~s p~ 
Barker, Wharton: The course of prices. (Published in The ~erican. Philadel-

phis. 1896-1900.) 

fOl~~ ~l~u:rtct:,6~l:~t ~df! n:n~:dl~~~ ~~ti!= ~:tii 
October, 1900. shortly a.fter which the publication of The American wasdiecontinued. 
The prices of January 1, 1891, were used 88 base. 
Bourne, Stephen. On ",me pbaoee of the oilver queetion. (Published in the Journal 

of the Royal Statistical Society of London, 1879.) 

The chapter c'On the fall of prices" l?reamts a general index number for the 22 arti
cles used by The Economist, but combmes the four kinds of cotton in., a. single index 
and add. coal. The index .. are computed yearly from 1847 to 1879 for the base 
period 184&-1850. 

-- On index numbere. (Published in the Reporu. of the British B8B0Ciation 
for the advancement of .cienee for 1885 and 1888 and concluded in "'" Journal 
of the Royal Statistical Society of London in 1889.) 

Yearly index numbers and a general index are given for the total imports and 
exporta of Great Bri1Bin from 1876 to 1888, computed for the b ... year 1888. This 
base year was taken 88 equal to 1,000. The component partB of this 1,000 and of the 
index numbers for 1888 are shown in two tables, ODe for lmports and one for exports. 

'c. Il. Walab, The Heasurement or General Exeb.anp-Valuo. 
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Bulgaria. Index nombres des marchandises I .. plus importantes ot dee eiuoires d .. 
ouvriel8, d 'aprea leur prix dans lea vill~ principales de Ia principaute. (Pub-
Iished by the Direction G~n&aJe de Statiotique in the "Statistiquo dee prix 
moyena des animaux domestiqueB, des principaux articles alimentaires et des 
aaJaires d .. ouvriero en Bulgarie-pendant 1& p&iode d6cennaJe 1893-1902. Sofia. 
1906.) 

Inct~x numbers ...... given for 99 articl .. computed yearly from 1893 to 1902 for the 
base period 1888-1892. 

-- Annus.ire statiotique du royaume de Bulgarie. (Published by the Direction 
• ~6ro!e de Statiotique. Sofia. I" ann6e 1910. 2" ann6e 1911.,) . 

~ ~;:1!lru:.ero! index is given for 86 articlee from 1899 to 1910, computed for the 

Burcha!d, H. C. Tabl .. are published in the Finance Iteporto 01 the Secretary 01 
the Treasury, WBBhington, 1881, 1882, 1883, and in the Report of the Director 01 
the Mint on the production 01 the precious metalo in the United States in 1884. 

In theee reports a. series of tables appea.ra comparing the yearly average prices of 
over 80 articles in each of the years 1881, 1882, 1883t and 1~1 with the average prices 
of each of the p.receding years, respectively J and aJ80 with the average prices of the 
56 y .... prece<ling 1881. . 

Colwer, Ricb&rd. D .. Wirtecheltojahr. Annual numbers. JeO&. (These are pub
lished in two porto and severo! ye .... I&te. The I&ot year to appear is 1909, of 
which Part I was published in 1912 and Part II in 1914..) 

Beginning with the year 1907 & permanent chepter is published on "Einkommen 
und KoD8Ulll. Waarenpreise." Three tables of index numbera are given for 17 articles 
of consumption in Germany. One shows the monthly index numbers for theae 

=~!O;!il:d~:f~~:Jh:rrci::m~~~ c~:~u.:1:3~ back B8 1895, and a 

*Carli, G. R. Del valore e della proporzione de' metalli monetati con i generi in 
!talia prima delle scoperte dell' Indio col confronto del valore e della proporzione 
do' tempi nostri. -, 1764. 

th!;!: fr' wine, ""4 oil in the year 1750 are reduced to proportions of those in 

Commons, Prof. John R. Comparstive prices, freight rates, stock quotations for the 
years 1876 to 1900, shown by percentag .. or indeX: numbers. (Published in No.1 
of the Quarterly Bulletin 01 the Bureau 01 Economic Reeearch. New York. 
1900.) 

Yearly index numbers are given for 66 articles individually and also 88 arranged in 
5 groups aod 10 subgroups from 1878 to 1900, computed for the base period 1878-1889. 

-~ Wholeoa1e prices by monthly and quarterly averages, 1896 to 1900 and 1878 
to 1882. Shown by index I\umbero and diagrams. (Published in No.2 of the 
Quarterly :&>J11etin of the Bureau 01 Economic Research. New York. 1900.) 

Monthly index numbers are given lor the same 66 articl .. from 1896 to 1900 and 0180 
by g.:oup8 and BUbgroups, 88 above, and for the same bue. Quarterly index numbers 
are given for the groups and subgroups only and for the y ..... from 1878 to 1982 only. 

Daggett, Ellsworth. A quarter of & century of prices. Bolt Lake City. 1896. 

By the use of & "commodity unit" he computes yearly index numbers and.& genero1 
index for 21 articl .. in the United States from 1870 to 1894, for the base penod 1870-
1872. 

, Drobisch, Moritz Wilhelm. Ueber die. Bere:hnung der Veriillderung der W~
pre~ und dee Geldwertb... (Pub1iBhed m the Jahrbilcher filr N otlOnruokonooue 
und Statiotik. 1871.) 

He illWltrates his own method of computing index numbera by applying it to 
Hamburg pricee of 26 articl .. for the years 1864 and 1867. 
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*DUfDt-, --. Reflexions politiques sur lea finances et Ie commerce. The Hague. 
1738. 

Pric ... at the time of Louis XII and of Louis XIV are compared. 

°EIliB, A. The money value of food and raw mareria.\s. (Published in the London 
Statist. June 8, 1878.) 

~~::;:~~~r.;;~r f~ U:bl:.f;~~ls~ 1859, 1869, 1873,1876;;md the 

EulenbeIg, Dr. Franz. Die PresiBteigerung d .. letzten ja.hrzebnts. (Published in 
the Vortrage der Gebe-Stiftung zu Dresden. 4. Band, 1912.) • 

Yearly index numbers and a. general index are computed for 9 groups of 45 articles 
from the prices of the j (Vierteljahrsheft zur Statistik des Deutschen Reichea, 1912," 
f'Om 1899 '" 1911 and for the b ... period 1889-1898. 

Evelyn, Sir George Shuckburgh. An IlCCOunt of some endeavors to ascertain & 

standard of weight and meaeure. (Published in the PhilOBOphical transactions of 
the Royal Society of London, 1789, part I; reprinted in the Bullerinde l'Institut 
International de StatiBtique, 1887.) 

Index numbers are given for wheat, butcher's meat, da.y labor, and 12 agricultural 
products at iJ:regular periods from 1050 '" 1800, computed for the year 1550 as base. 

Flux, A. W. Some old trade records reexamined: A study in price movements during 
the preeent century. (Publi,hed in the Transactions of the Mancheeter Statis
tical Society. London. 1898-99. 

General index numbera are given for the total export values and total import values 

;~~=. PT:~~~o~ d:::f~ ~~:1:o:O~7~7: It;9i~d f~mG~;r~: ~~ 
'" 1897. 

*Forbes, Francis B. The causes of depression in the cotton industry of the United 
Kingdom. London. 1886. (Occasional paper of the Bimeta.1lic League, No. ~.) 

The period 1884-85 is compared with 1875-76 for 12 c\asseeofexports and 7 of imports. -Foville, Alfred de. La. mouvementdesprixdo.ns Ie commerce ex~rieuerde Is. France. 
(Published in s. series of articles in the Econom.istetFta.n~, July 6, ·19, Nov. I, 
1879, and Apr. 29, 1882.) 

Index numbers are given for imporlB and exports of France from 1847 to 1880, 
computed {or the baBe year 1862. 

Gillen, Sir Robert. Report '" the Secretary of the Board of Trade on recent changes 
in the amount of the foreign trade of the United Kingdom and the prices of. 
imports and exports. (Parliamentary Document. Seasion 1885, c. 4456.) 

Index numbers are given at irr~lar intervals of one to four yeM8 for 67 "xporta 
from 1840 to 1883 a.nd for over 100 lIDports from 1854 to 1883, computed for tlie Das8 
1861. These exports and imports include several varieties of many articles. Earlier 

rs~ I: 2~)~el~~o(~ ~f~~::i~~ a.(c:~~9t also as parliameniarY documents, ~ 

• Hanauer, A. Etudes ~conomiques sur l'A1so.ce ancienne et modeme. Vol. II. 
Denre.. et sa.\lLires. Paris. 1878. 

The ave~e of 10 articles purcha.sable with one franc in 1361-1378 is compared 
with that of 1851-1876 at 26-year period. from 1351 '" 1876. . 

Hansa.rd, Luke. On the prices of BOme commodities during the decade 1874-1883. 
(Published in the Journa.l of tho Institute of Bankers. LondoD. 1885.) 

Yearly index numbers are ~-iven for 25 articles in Great Britain from 1874 to 1885,· 
computed {or the base year 1874. • 

94261°-Bull.173-15-21 
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Hook .... R. H. 'The course ·of ·prices at home 1ind abroad 1800-1910. (Published in 
• the Journal of the Royal Statistical SocietY. London. 19l2.) 
Vanous index numbers of Great Britain, United 'States, Germany, France, :Belgium, 

and Italy are all reduced to the same b ... period. 1800-9~ and a .compari.oon is made 
=.::.~ the resulting index .. for eevera! groups of arti eo and &leo lor 16 eepsrate 

HuDgaJ({. 1'reisstatiatik. (Published by the X6n. UDgatiech • .otatisiische Zentza.. 
lamt in "Ungarische statistische Mitteilungen. n. s. bd. 44. Budapest. 1913.) 

In the neighborhood of 40 tables of index numbers of wholesale prices are included 
in this exhaustive study of ·prices. Many tabl .. are computed for -three dH!erent 
·bases: 1867-1877, 189Ch1899 •. and 1899-1903, .and for liv ... _ as well as for yearJy pe
riods, while in a. few,c88Q8 even monthly: iDdexee ate shown. Index Dumbers Qf the 
most important grains are given for the Jeading countries ,of Europe and. the United 
States. For Hungary individual articles 88 well 88 a list of articles are given for the 
cowa:mr as a whole'and for-different markets. ,General index Dumber.e are also sJ-ven 
~~::tri:.trieo lor the .several basee. usually based on existing price studies in 

Inama-Stemegg, Dr. Karl T. M. von. Dor RQckgang der Waarenpreiae unci die 
oeotemUcIriach-ungarische Hande1sbi1an. 187J>-1888. (publiohecj by the 1<. 1<. 
Statiatiache 'Zentral-Kommisaionin the "Statistiscbe MonaUlchrift." XVl 
la1u;gang. 1590.) 

·Index mumben aPe given 10r 30 imports and 26 exports of AustJia..Bungary from 
1880 to 1888, computed yearly for the h ... f.eriod 1876-1879. 

in ~i:h~ d=: tleu=~~ ~hi:~ i~d'~~:t:!!!t~~~~~:~~:h: 
mitteoi 1or·exhibition In .the 8X.position in Vienna in 1873. 

India. Prices and W_ in India. Compiled in the office of the Director General 
of Commercial Intelligence. Calcutta. 1913. 

c:~ttr,,:~:r 3~~ ~=l;;.~i":Dln~~e:: fD!ff':: J.o; t".!I~~Th~ :J:~ ~~:! 
for exports for prices .. lected mSinly at Calcutta. 
~ Another table comparee the index of J?ricee of 9 articles at Calcutta and LondOD.t 

y'fnz.~,,~t":rsto~~;':;:~!7f~ 8 staple articles in Calcutta in January of each 
year from 1888 to 1913, base 1873. 

Yearly index numbe!'8 are also computed for the prices of articles of consumption 
of troops at 16 stations in India from 1881 to 1912, bue 1882-83, for each station and 
for each .article. 

"'James, Henry. The state of the nation. Causes and effects of the rise in value of 
property and commodities from the year 1790 to the present time. London. 
1886. 

A v_ prices .f British produce from 1798 to 1828 as comparee! with 1694 .... 
given. 

lavons, Prof. William .Stanley. Investigationo in currency and finance. London. 
1909. (Reprints of various articles published earlier, including: A seriOUB fall in 
the value of gold .McertAined .and its social effects set forth, 1863 j The variation 
of prices and the value of currency since 1782, 1865; The depreciation of gold, 
1869.) • . 

Three sets of index numb8l'8 appear. One series givea yearly index numbers for 
39 articles from 1946 to 1888, computed for the base psriod 1846-1850. The .. cond 
gives yearly index numbers and a general index for 12 groups of 40 artic188 from 1762 
to 1888, computed for the base 1782. The general index for these 40 articl .. is .lao 

, given in lO-year periods from 1789 to 1869, but for the b ... year 1849. The third 
.. ri .. giv"l' a general index for 50 leading articl .. of commerce from 1847 10 1869, 
computed y~ly for the baae 1949. 
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Juergens, Carl H. Movement of wholesale prices in Ne\v York City, 182&-18~. 
(Published in the quarterly publbtioDS of the Amerieon Statistical Association. 
1910-11.) 

Yearly index numbem are given for each of 74 article.s whose prices were taken 
from the report of the Secretary of the ~r for J \lIle 30, 1863. A general index 
is also given for each year for the whole period covered, 1825-1863. The year 1860 
is used as base. 

1 ulin, Armand. The economic progress of Belgium from 1880 to 1908. (Published 
in the Journal of the Royal Statistical Society. 1912.) 

In a. presentation of a large number of index numbers that do not concern prices , 
there appear also yearly index numbers for exports, imports, agricultural products, 
and eevera! other artiel .. from 1880 to 1908, computed for the b .... y ..... 1884. 

Lavaaaeur, Emile. L" qu .. tion de I'or. Paris. 1858. 
y ... ly index numbers ore given for 2 groupo (8 artieles) of expOrOl a.nd 3 groupo 

(28 artieles) of imports from 1847 to 1856, computed for the b ... 1826. 

M&<eh, Lucien. La monvement des prix et I'ectivite productries. (Published in 
the Bulletin of the Bureau de 1& Statistique G6n&.le. Paris. 1911.) 

In making a comparative table of general index numbers for France, Germany, 
Engl&ud, and the United Statee he computee " y ..... ly index for France of 43 articles 
out of S"uerbeck'. 45 from 1840 to 1910 and for the b ... period 1891-1900. 

Mulh&Il, Michael George. History of pric .. .moe the yellZ 1850. London. 1885. 
Several tables of index numbe18 are given. Yearly, 5-yearly. and l()..yearly index. 

. f:;~b~Jt~:~J~r ti~~~~~ye:~ in1eo:!:' !eudgi~~~ f:~~hr ot6r:; !~: 
a.nd 50 exports from 1850 to 1884, b ... 1884-1860. Another table show. 10-y_Iy 
index numb .... for eecb of 7 agricultural products and 7 manufectured products 
from 1782 to 1884, b ... 1762-1790. 

Neth .. l&ud.. Prijzen van levensmiddelen te Amsterdam. Ameterdam. 1911. 
(Published by the Bureau van stati.tiek ¥e "Statiot.iBche medeelingen 
uitgegeven door hetitBureau van statistiek der gemeente Amsterdam" No. 35.)-

The contract prices paid by the municipal hoepitals are used for computing the 
yearly index numb .... of 26 artiel .. from 1881 to 1911 for the b ... year 1881. A gen-
eral index is also computed.' • 

--. MOII.Ildochrift van het centrooJ bureau voor de Btatiotiek. 1918; 1914. 
The series of index numbers published in the 1913 volume is bBSed on the contract 

fo~~ Jti~fes~~~~ifu:i!h~b~ y~flst~~81:t t! f:~ index are given 

New South Wales. Index nwnbers of exports at Sydney, principal articles of 
domestic produce. Published in the Official Yeorbook 1913. 

Palgrove, Sir R. H. Inglis. Currency and .taodord of value in Engl&ud, France, and 
Indio, and the rateo of exchange betweeo th .. e countries. (Published in the 
Third Report of the Roy&l commission appointed to inquire into,th-e depression 
of trode and induntry. London. 1886. 

an!h:'~::~f:b=h~~~l~C;!'~~:del::;!r~ ~~~~::: 1~8~~T~:~~~ 
done for 22 articlee in France, corresponding as nea.rly 88 poesible to th08eDf the Econo-

:e~ ~b1e~oTh:~i:fu/f~~i~J!~yea~Itfio;e-~=1~Jri:;:n:J!~~~~~:~~~ 
tiel .. (also .. orronged in three groupo) from 1870 to 1884 for the """'e b ... 186&-1869. 

I Compare pp. m and 29~ of this buU_Un. 
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P(Jl'ter, George Richardson. The progrees of ~~e nation, in itll various social and 
economic relations, from the beginning of the nineteenth century. London. 2d 
edition. 1847. • 

A monthlb general index number is given for 50 articles in London, also for wheat 
~the'~t' w:~ ~~n~,3~8a~,D:b:a~J 1837. This is computed upon the prices 

Power:; Le Grand. Modem variations in the purchasing power of goldj an investi
gation into the extent and causes of recent p:ice variatiollB. (Published in the 
fifth biennial repon of the Bureau of Labor of the state of Minnesota. St. Paul. 
1896.) 

Inde,. numbers are giv.n for 16 artiel ... of farm production for the yean! from 1862 
to 1895, computed yearly for the base year 1872, and combined in a great variety of 
ways, i. e., by States, years, groups of articles, etc. 

Rogers, J. E. Thorold. A history of agriculture and prices in England from the year 
after the Oxford parliament (1259) to the commencement of the continental war 
(1793)j compiled entirely from original and contemporaneous records. Oxford. 
1887. Vol. V. 

Theprices of 39 articlesarecompared for the periods 1541-1582,1583-1702,1585--1842, 
1643-1702, the average prices of each period in turn being compared with those of the 
period inunediately preceding. 

Rumania. Bulletin .tatistique de la Rournanie. La Statistique G~n~rale. Bucha
reot. 1911. 

The rise and fall per cent of prices as comp~ed with the period immediately pre
cedi!lg is shown semimonthly, monthly, quacterly, semiannually, and annually from 
1908 to 1911 for five grains. 

Tyszka, Carl von. Die Bewegung der Preise einiger wichtiger Lebensmittel, inson
derheit dar Fleischpreise in Deutschland und im Auslande, unter beeonderer 
BerQcksicbtigung Englande .• (Published in the JabrbOcber fOr N.tional6kono-
mie und Statistik. 3. F. 42. 1911.) • 

Index numbers are computed for 100year periods for 10 articles (8 meats, wheat, 

2'rek~~lli. ~J. %:0~lLo~~~:Ne~9-}~i~p~~fr~:~~90 c~~~~~~ oimiIar index .. 

• United States. Index numbers of production per capita and price of important farm 
productB. Published by the Department of Agriculture in The Crop Reporter, 
Washington. April, 1912. 

y!!:i;in~:::a fu~bee~~eorfJ !1!;:t1:t =:w.:~!m~:~=n~6 b~ ~f:; 
the baBe p.riod 186&-1908 • 

. Wa~, Uon. Etudes d'~conomie politique appliqu~e. Lausanne and Paris. 1898. 

~~~:fs~ ~~~:!;:=tf:! ~~eb:: :!ri~ f~i~_~~~~~~ at Berne, Switzer-

W .... rab, Karl. Preise und Krisen. Gekronte PreisscbriIt "Ueber die Veran
derangen der Peise auf dem allgemeinen M'arkt Beit 1875 und daren Ursachen." 
Stut~t. 1889. 

Index numb .... are computed for 31 articl .. in Germany by comparing the aVenige 
price of the period 1882-1885 with that of 1861-1870 as baBe. 

Whitehead, Thomas Henderson. The critical paJition of British trade with Oriental 
counfJ'iee. (Paper read before the Royal Colonial Institute, Februa...-y 12, 1895, 
and reprinted from the proceedings of the Institute.) 

On pa'!e 35 of this volume the author presents a table of yearly index numbe~ 
compiled"' by W. S. Wetmore, of ShanghaI, from official returns, cove-ing 20 staple 
commodities of China from 1874 to 1893, computed for the b_ year 1873. 
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