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PREFATORY NOTE 

HUMAN conduct is based largely upon forecast, and fore­
casts are based largely upon statistics. At first sight, 
this sweeping statement may seem far from the truth, so 
much of human conduct appears to have no rational 
basis whatever. Yet a little thought will show, first, that 
nearly everything men do in the present is done with the 
expectation that cer1;ain events will take place in the 
future; and, second, that the expectation itself grows out 
of events which are known or supposed to have taken 
place in the past. And that is precisely what we mean by 
rational conduct. It matters not what the question at 
issue may be. It may concern buying a radio set, choos­
ing a career, insuring against accident, taking a train or 
planting a tree. In every case, the decision is made on the 
bas~ of expectations which, because of a number of past 
occurrences, appear to be reasonable. Even those events 
that sometimes seem to be prompted purely by emotion, 
such as getting married, are not exceptions to the rule. 
Among sane people, what we call irrational conduct does 
not differ from highly rational conduct in having no sta­
tistical basis. The difference lies in the adequacy of the 
statistics for the purpose at hand and in the way in which 
they ar.e used. Men make many mistakes, to be sure. 
These mistakes, however, are seldom due to reckless dis­
regard of the future. They are due mainly to one or both 
of two causes: first, the unreliability of the data; second, 
faulty reasoning: In short, forecasts based on statistics 
determine nearly everything that men do to-day because, 
throughout the centuries, only those men whose conduct 
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has been thus actuated have survived and reproduced 
their kind. 

What is true of human conduct in general is true of 
conduct in business. When a man enters business, he 
enters a forecasting profession. He may forecast badly or 
well, but forecast he must. He may scorn business fore­
casters, but he cannot help being one. He may shun sta­
tistics, but he cannot help using them. Since business is 
essentially risk-taking with the expectation of profits, 
every enterpriser must run risks; and, as a risk-taker, he 
is necessarily a business forecaster. That is to say, his 
decision to take a risk is based on predictions concerning 
the degree of the risk and the reward for taking it. He 
must decide when to make loans, when to buy cotton, 
when to build a factory, what styles of shoes to manu­
facture, when to increase his output. In every case his 
decision to take one risk rather than another is influenced 
by his expectation concerning the future - the trend of 
interest rates, the price of cotton next week, building costs 
next April, the demand for tanned shoes next spring, the 
output of competitors next year. Indeed, any enterpriser 
could fill an entire volume with the decisions he is forced 
to make in the ordinary course of business, and every one 
of them would involve forecasting on a statistical basis. 

Business men, therefore, may find this book of some 
value. Its central theme is the statistical basis for 
analyzing current economic conditions for the purpose of 
making forecasts of business activities. In the various 
chapters, specialists deal with such problems as those 
involved in predicting cotton crops, metal prices, corn­
hog ratios, demand for lumber, freight-car loadings, 
foreign trade and automobile production. "These problems 
and all the others discussed in this book are not academic: 
they are part and parcel of industry and trade. Business 
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men must deal with them; and, in dealing with them, they 
must make judgments concerning the future on some sta­
tistical basis or other. The only question is how to make 
the basis and the judgment as sound as possible. The 
contributors to this volume, however, do not under­
take to tell precisely how to forecast: they discuss the 
problem of business forecasting. They offer their several 
chapters as parts of the work that must go steadily for­
ward if statistics and methods of interpreting statistics 
are to become progressively more reliable. As this work 
goes on, year after year, they urge business men to use 
the findings of professional forecasters, but to use them 
with skepticism and caution, and always in the light of 
their own jUdgment and experience. 

NEWTON, MASSACHUSETTS 
July 1,1924 

WILLIAM TRUFANT FOSTER 
Editor of the Pollak Publications 
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CHAPTER I 

THE PROBLEM OF BUSINESS FORECASTING I 

By WARREN M. PERSONS 

THE general topic for discussion in this book is U the sta­
tistical basis for analyzing the current economic situation, 
with the object of making forecasts of business conditions 
in general and for the great groups of economic activities 
in the United States." This topic explicitly recognizes 
that statistics may be effectively utilized not merely to 
describe the past, but as a basis for estimating present 
and future tendencies. The point of view thus indicated 
is neither new nor revolutionary. When the Statistical 
Society of London was organized in 1834, five years before 
the American Statistical Association, the prospectus 
announced that its functions were to "procure, arrange, 
and publish facts calculated to illustrate the condition and 
prospects of society." The evaluation of "the prospects of 
society" was thus recognized in this early statement as a 
proper object of statistical research. 

I t was not by accident that the idea of utilizing sta­
tistics of the past condition of society for inferences con­
cerning the future appeared in the prospectus of 1834. 
That it was expressed deliberately and with compre-

1 Presidential Address at the Eighty-Firth Annual Meeting of the 
American Statistical Association. 
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hension of its significance is indicated by an interesting 
and pertinent incident in the organization of the London 
Society, related by its former president, Sir Athelstone 
Baines. A Statistical Section ot the British Association for 
the Advancement of Science had been organiz~d in 1833, 
in which the studies were limited to II facts relating to 
communities of men which are capable of being expressed 
by numbers, and' which promise, when sufficiently 
multiplied, to indicate general laws." II Several men of 
eminence on statistics," says Sir Athelstone, "chafed at 
being thus relegated to the position of 'hewers and 
drawers for political economy and philosophy'; so they 
joined in promoting the Statistical Society of London, 
now the Royal Statistical Society, with the view of 
providing therein a wider scope for their inquiries." 'I 

They considered it to be the function of tM statistician to 
interpret and draw inferences from his statistics, and 
organized the Statistical Society for the purpose of 
furthering the development of that function. 

It is my object to discuss some fundamental concepts 
of statistics. I shall consider, particularly, the logical 
significance of a statistical exhibit, the nature of sta­
tistical inference, and some of the important concepts in­
volved in making forecasts of economic conditions on the 
basis of statistical analyses of limited periods in the past • 

. The necessity of the accumulation of statistics of the 
complex world of affairs in which we are immersed and the 
equal necessity of the development of special methods, 
different from those of the exact sciences, for summarizing 
these data have been admirably expressed by John T. 
Merz in his History of European Thought in 1M Nineteenth 
Century. "That which everywhere oppresses the practical 
man," he says, "is the great number of things and events 

I The History oJ Statistics, edited by John Koren, p. 385-
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. which pass ceaselessly before him, and the How of which 
he cannot arrest. What he requires is the grasp of large 
numbers. The successful scientific explorer has always 
been the man who could single out some special thing for 
minute and detailed investigation, who could retire with 
one definite object, with one fixed problem into his study 
or laboratory and there fathom and unravel its intricacies, 
rising by induction or divination to some rapid generali­
zation which allowed him to establish what is termed a 
law or general aspect from which he could view the whole 
or a large part of nature. The scientific genius can I stay 
the moment fleeting.' ••• The praCtical man cannot do 
this; he is always and everywhere met by the crowd of 
facts; by the relentlessly hurrying stream of events. 
What he requires is grasp of numbers, leaving to the 
professional man the knowledge of detail. . Thus has 
arisen the science of large numbers or statistics, and the 
many methods of which it is possessed." 1 

The contrast, indicated by Merz, between the experi­
mental method of the natural sciences and the statistical 
method of the social sciences may be expressed in greater 
detail. The natural scientist sets up and tries his exper­
iment;' repeats it as often as he pleases under the same 
or varying conditions; isolates the factor in which he 
is interested; and arrives at a demonstrable conclusion 
concerning the operation arid effects of that factor. The 
social scientist, on the other hand, must accept and 
analyze the mixed situation as it comes to him; gather 
pertinent statistics, not such as he would like, but such as 
are available; study figures which embody the combined 
effects of many factors; and express his conclusions in 
terms of probabilities. 

I John T. Merz, History oj European Thought in the Nineteenth Century, 
. voL D, pp. 554-55. 
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It is obvious that the scope and nature of statistical 
inquiries are determined, in the first instance, by the 
extent and kind of records yielded by the "relentlessly 
hurrying stream of events." Many of these records, 
which constitute the material for statistical research, are 
the result of accident rather than of design. For instance, 
in the seventeenth century, the French Government sold 
bonds containing the provision that, upon the death of 
any holder, the income from his bond was to be distributed 
to the surviving holders. The record of this bond issue 
constituted the material for one of the first tables of 
mortality. But we need not go back to the seventeenth 
century for illustrations of the accidental origin of useful 
statistics. Our figures for the personal distribution of 
incomes are a by-product of tax administration; bank 
clearings are a consequence of the process of check 
collecti~n; and figures for building permits have resulted 
from the regulation of urban con~truction. I t is only 
in comparatively recent times that such statistical by­
products have been supplemented by special collections 
of data definitely designed to answer specific social or 
economic questions. And it is a still more recent develop­
ment for various organizations, such as journals, trade 
associations, and governmental agencies, to collect and 
publish current data expressly for the purpose of estimat­
ing tendencies with the object of moulding private and 
public policies. The body of new statistics which has been 
added to our store during the five years since the War 
shows that we are making rapid progress toward securing 
a more adequate statistical record of "the relentlessly 
hurrying stream of events." 

The boundaries of statistical research set by the avail­
able material are obviously being widened, particularly in 
the field of economics. But it is not now my purpose to 
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consider either these widening boundaries or their limi­
tations upon research. My purpose, as I have said, is to 
consider the nature of the argument which proceeds from 
an examination of series of economic statistics, such as 
prices, interest rates, and the output of goods for consec­
utive tiIfle-units in a given period. 

Statistical devices, such as tables, charts, averages, 
measures of dispersion, lines or curves of trend, periodiC 
functions, and coefficients of correlation, are not argu­
ments. All this machinery enables one merely to describe 
more or less completely and, at the same time, more or 
less simply, the economic fluctuations and interrelations 
of the given period. The inclusion of such a function as 
the coefficient of correlation among the descriptive de­
vices of statistics indicates and emphasizes our point of 
view. Keynes accurately characterizes the last named 
statistical device in these words, "the mere existence of 
a particular correlation coefficient as descriptive of a 
group of observations, even of a large group, is not in it­
self a more conclusive or significant argument than the 
mere existence of a particular frequency coefficient would 
be." 1 And a frequency coefficient, such as average whole­
sale prices or the ratio between bank loans and deposits, 
is of itself no argument at all. In sh::>rt, the immediate· 
result of any research in social statistics is merely the 
descri ption of a limited field. 

But the statistician whom we are considering has not 
as his object the securing of an isolated description in 
a world of isolated descriptions. His aim is to draw an 
inference. In the specific case which we are considering, 
his object is the definite one of getting a notion of the 
economic "prospects of society." To attain his end, he 
has selected a suitable body of statistics and a period 

I See J. M. Keynes, A Treatise on Probability, pp. 327, 426. 
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for study. Back of this selection, back of the study it­
self, is a fundamental belief. The statistician, in common 
with every other scientific investigator, has a deep-seated 
belief in the continuity and orderliness of affairs. . 

"The grasp of large numbers," says Merz, "the 
methodical array of figures and the registration \>f events 
would in itself be of little use, were it not for a funda­
mental assumption which appeals to common sense and 
has been confirmed by science, though it is hardly any­
where expressly stated, namely, the belief in a general 
order, in a recurrent regularity, or a slow but continuous 
change and orderly development of the things and events 
of the world ...• It may also be well to note that this 
belief in a general order is common to all schools of 
thought." 1 

The recognition of this belief in a general orderliness of 
affairs is necessary if we are to understand the manner in 
which the statistician moulds his investigation and arrives 
at a statistical inference. In the first place, he follows, as 
well as his material allows, the method of the experi­
mental scientist when he selects, as a basis for forecasting, 
a past period for study as nearly as possible like that of 
the present. He attempts to find a specific analogy exist­
ing in an orderly universe. But he realizes that analogies 
differ greatly in their persuasive quality. The importance 
for an inference of a given statistical result pertaining to 
a given period is greatly increased, first, if similar or 
consistent statistical results obtain for sub-periods; 
second, if similar or consistent statistical results obtain 
for other periods and under different circumstances; and 
third, if all the statistical results agree with, are supported 
by, or can be set in the framework of, related knowledge 

I John T. Merz, History oj European TlJoflghl in the Ninelmlllt CentW'Y. 
vol. n, p. 556. 
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of a statistical or non-statistical nature. To illustrate the 
first point, if we have found that a periodic function with 
a period of forty months fits a time series of money rates 
for a span of fifty years, the conclusion that there is a real 
period of forty months for the entire span is strengthened 
if we obtain the same periodic function for each of two or 
more segments of the given fifty years. To illustrate the 
second point, the conclusion is further strengthened if the 
same function is found for other than the given fifty­
years span and its segments. The conclusion of a forty­
months period would be further supported by the securing 
of evidence, statistical or otherwise, of corresponding 
fluctuations in business affairs. In other words, stability 
of statistical results and agreement with non-statistical 
results are potent arguments for continued stability in an 
orderly universe. 

The method of argument just described is essentially 
empirical. Oftentimes when arguments from statistics are 
so characterized, the word "empirical" is used as a 
derogatory epithet; that is, with the intent of classifying 
statistical inference as a lower, and hardly respectable, 
order of human thought. It is not in this way that I 
use the term. For I conceive that the term "empirical" 
"means simply what belongs to or is the product of expe­
rience or observation," and that a stable empirical statis­
tical result, persisting over the entire range of our experi­
ence, is precisely the same thing as a "law of nature." 

You will say to me, "There is nothing novel in the 
type of argument which you ascribe to the statistician; 
it is induction, neither more nor less." To this I assent. 
"But the statistician," you may continue, "unlike other 
investigators, deals with large numbers relating to classes 
of phenomena in which, though it is impossible to predict 
what will happen in an individual case, there is neverthe- . 
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less a significant regularity of occurrence if the phenomena 
be considered in successive sets. From this regularity," 
you say, .. and from the likeness of the stream of human 
events to games of chance, the mathematician has built up 
a technique of statistical probability. In this technique, a 
given statistical series becomes a random sample; and the 
various statistical devices used, such as averages and 
coefficients of correlation, consequently have determin­
able probable errors. From these probable errors we can 
state precisely the future result which we may reasonably 
expect. For instance," you continue, "the maximum 
coefficient of correlation between the monthly items of 
pig-iron production and money rates for the period 
January, 1903, to July, 1914 (133 pairs of items), after 
having made due allowance for secular trend and seasonal 
influences, is for a lag of five or six months in money rates 
and amounts to + 0.75. The probable error of this co­
efficient is 0.03. The coefficient of correlation and the 
probable error together mean, according to the theory 
of inverse probability, that if we should take another 
sample of equal size, the chances are equal that the result­
ingcoefficientwould be between +0.72 and +0.78. That 
is to say, one can state the mathematical probability that 
given economic relations will obtain in the future. This," 
you conclude, .. is the special contribution of mathe­
matical statistics to forecasting." 

The view that the mathematical theory of probability 
provides a method of statistical induction or aids in the 
specific problem of forecasting economic conditions, I 
believe, is wholly untenable. Let us take a simple case. 
Suppose we are considering the probability that the year 
1924, for example, will be a year of business depression 
and that we have the record of business conditions for the 
past one hundred years in which there were forty years of 
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depression and sixty years of non-depression. Then, 
according to the statistical record, the probability that a 
year taken at random would be depressed is 4/10. But 
this probability cannot refer to 1924 unless that year is a 
random year; that is, unless we have no specific informa­
tion that differentiates it from other years. In fact, we do 
have specific information about the economic conditions 
in 1923 and about the relation of economic conditions in 
consecutive years, which we cannot reasonably ignore, so 
that we cannot view 1924 as "any" year taken at random. 
Every item of knowledge which we obtain bearing upon 
the situation in 1923 removes not only that year, but also 
the following year, one step further from its classification 
as "random." Such items of knowledge do not lead 
merely to continued revisions of the numerical probability 
that 1924 will be a year of depression; rather, they render 
inapplicable the method of mathematical probability to 
the problem of making a rational forecast. Moreover, the 
actual statistical data utilized as a basis for forecasting 
economic conditions, such as a given time series of sta­
tistics for a selected period in the past, cannot be con­
sidered a random sample except in an unreal, hypothet­
ical sense; that is to say, unless assumptions be made con­
cerning our material which cannot be retained in actual 
practice. Any past period that we select for study is, in 
fact, a special period with characteristics distinguishing it 
from other periods, and is not "random" with respect 
to the present. We must, therefore, discard statistical 
probability and, in any year, arrive at a forecast for the 
following year on another basis. 

There is a special objection to the application of the 
theory of probability to the particular economic data 
which constitute our material. If the theory of probability 
is to apply to our data, not merely the series but the indi; 
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vidual items of the series must be a random selection. In 
fact, a group of successive items with a characteristic con­
formation constitutes our material. Since the individual 
items are not independent, the probable errors of the 
constants of a time series, computed according to the 
usual formulas, do not have their usual mathematical 
meaning. Thus, the "probable error" of 0.03, in a co­
efficient of correlation of + 0.75 'between the monthly 
items of pig-iron production and money rates six months 
later, does not indicate, as one would conclude from the 
theory of probability, that the chances are billions to one 
against the independence of the two variables; or, to state 
the idea more specifically, that if we compute a co­
efficient from data of If any" other actual period the 
chances are more than ten millions to one that its value 
would be over + 0.50. In fact, the significance of the 
"probable error" of a constant computed from time 
series is not known and, in practice, we do not view the 
world from the standpoint of mathematical probability .. 
So that we are not surprised when we actually find that 
the coefficient of correlation between the adjusted figures 
for pig-iron production and money rates six months later 
for the period 1915-18 is only + 0.38. We find sufficient 
explanation of this result, which is almost impossible and 
really astounding when viewed from the standpoint of 
random sampling, in the War demands for pig-iron, the 
tremendous imports of gold, government financing, and 
the inauguration of the Federal Reserve System during 
the period in question. Neither are we surprised when we 
find that, for the period 1919-23, the maximum cor­
relation between the two series is for a lag in money 
rates, not of six months, but of nine to twelve months. 
For this period includes the severe crisis and great 
'financial stringency of 1920-21, which dominated most of 
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the items and hence the results. Thus, in actual practice, 
the statistician cannot reasonably assume ignorance of 
the peculiar circumstances pertaining to the special cases 
which constitute his material, and therefore he does not 
think in terms of random sampling and numerical 
probabilities. Granting, as he must, that consecutive 
items of a statistical time series are, in fact, related, he 
admits that the mathematical theory of probability is 
inapplicable. 

The thesis that statistical probabilities give us no aid in 
arriving at a statistical inference has been developed with 
great skill and, I think, success by John Maynard Keynes 
in his Treatise on Probability. Summarizing his position, 
he says: "In order to get a good scientific argument, we 
still have to pursue precisely the same methods of experi­
ment, analysis, comparison, and differentiation as are 
recognized to be necessary to establish any scientific 
generalization. These methods are not reducible to a 
precise mathematical form. . .. But that is no reason for 
ignoring them, or for pretending that the calculation of a 
probability which takes into account nothing whatever 
except the numbers of instances, is a rational proceeding . 
. . • Generally speaking, therefore, I think that the busi­
ness of statistical technique ought to be regarded as 
strictly limited to preparing the numerical aspects of our 
material in an intelligible form, so as to be ready for the . 
application of the usual inductive methods. Statistical 
technique tells us how to 'count the cases' when we are 
preSented with complex material. It must not proceed 
,also, except in the exceptional case where our evidence 
furnishes us from the outset with data of a particular kind, 
to tum its results into probabilities; not, at any rate, if 
we mean by probability a measure of rational belief." 1 

1.1. M. Keynes, A,.rreatise on Probability, pp. 391-92. 
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For the purposes of drawing inferences from economic 
statistics, in which the data are not .of the "particular 
kind" indicated by Keynes, the theory of numerical 
probability gives no assistance. In particular, reasonable 
forecasts of economic developments can only be made by 
application of the usual methods of argument. To be 
sure, the conclusions of such arguments are expressed, not 
as certainties, but as probabilities. They are not, how­
ever, numerical probabilities. It is obviously impossible 
to state, in terms of numerical probability, a forecast or an 
inference based upon both qualitative and quantitative 
evidence; and even if all the evidence were quantitative, 
we have seen that it does not express a numerical measure 
of rational belief for the future. So when we say that" the 
conclusions of the social scientist are expressed in terms of 
probabilities" we mean merely that his conclusions do not 
have the certainty of those of the natural scientist. The 
probabilities of the economic statistician are not the 
numerical probabilities which arise from the application 
of the theorems of Bernoulli and Bayes; they are, rather, 
non-numerical statements of the conclusions of inductive 
arguments. 



CHAPTER II 

TRADE CYCLES AND FACTORY PRODUCTION 
By WILLFORD I. KING1 

PREVIOUS to the last decade, our chief sources of in­
formation utilizable for a study of the business cycle were 
records of wholesale prices and of factory production. 
During the last few years, however, a mass of new sta­
tistical data has appeared - data pertaining to many and 
varied lines of activity. Although, in earlier years, for 
example, the United States Bureau of Labor Statistics 
published retail price indexes covering food only, since 
1914 it has also compiled data showing the changes 
occurring in the prices of all types of commodities used 
by urban employees. More recently, the National In­
dustrial Conference Board has collected similar informa­
tion. As a result of these studies, our knowledge of the 
course of prices at retail has been greatly improved. 

The National Bureau of Economic Research has been 
doing a limited amount of work along the same line­
work which has resulted in adding to the list of index 
numbers at our disposal new ones showing the fluctuations 
in the values of those goods sold to the wealthier sections 
of our population, and to farm dwellers, in contradistinc­
tion to other indexes pertaining to goods sold primarily to 
urban workers. 

One of the most notable contributions to our knowl­
edge of the cycle made during the last five years is the 
information concerning fluctuations in the sales of retail 
and wholesale stores, compiled by the Federal Reserve, 

1 Statistical work by Maurice Leven and Elizabeth W. Putnam. 
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Board. These figures go back to the beginning of 1919. 
Miss Elizabeth W. Putnam, of the National Bureau of 
Economic Research, has endeavored to give more breadth 
to the picture by collecting, from a considerable number of 
firms, records of their annual sales for the years 1909 to 
date. In addition to the studies just mentioned, both the 
Harvard Economic Service and the New York Federal 
Reserve Bank have greatly aided in solving the puzzle of 
the business cycle by furnishing detailed monthly figures 
showing the variations in manufacturing production. Is 
it possible to combine the mass of information now avail­
able in such a manner as to throw new light upon the 
causes underlying the business cycle? 

A question of distinct interest to the student of business 
cycles is the r&le of retail activity in the cycle. Are 
fluctuations in retail prices and trade causative factors, or 
are they merely resultants of other forces? The answer to 
this question obviously involves the whole matter of the 
nature of the cycle. 

Does the cycle have its origin in physical or in psychical 
forces? If the business cycle is a result of variations of 
rainfall, then it seems rather clear that we must look 
elsewhere than to retail prices or retail trade for the ulti­
mate motive force that generates the cycle. Even so, how­
ever, it might well be that crop variations would be 
transmitted to urban business mainly by causing changes 
in the ability of farmers and others to buy goods at retail. 
In this case, retail trade would be at most only a sec­
ondary and not a primary causal factor. To adopt the 
hypothesis that the ups and downs of business are caused 
by changes developing within urban business itself, al­
though it confines our inquiry to much narrower bounds, 
still leaves us just as much in doubt as to whether trade 
is the aftermath of manufacturing activity, or whether, 
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instead, trade ·gives rise to factory production. This 
query resembles that raised by Adam Smith: whether 
surplus production gives rise to the exchange of goods, or 
whether the exchange of goods makes surplus production 
possible. Perhaps, before we finish this topic, those 
facetiously inclined may feel that our question is even 
more closely allied to that much older one, "Which came 
first, the hen or the egg? II 

AaATIVE CHANGES IN RETAIL AND WHOLESALE PRICES 
COMPAIUO Wmt R&I.ATlVI CHANOE& IN THE II \ § 

PHYSICAL VOLUME OF GOODS+--~+--+--I-+-I2=i 
I - MANUFACTURED I)V I i 
~: ~gtg ~~ ~~~~ltA~~ ~ I ~~ PRICES~ r- :: i 

~r;if " !S 
~Itv' 140~ 

I H-l-I-+-+-+-t--th+~I-t-+--rct--r-r4'20 Ii! 
~~ 100: 

I"C TRADE·PHYSICAL VOLUME ,"v 80 S 

I
,'l ... 05I--+-_-+k----f--.,I-.-+-:"">::::,..,-'+-+f.=,.,il:r>..f::-l,\I~m.!-_~~ .... _i't-I~ '--1 H-l-i/~ r:'ItT-: Ibi-o.;,~:,,7'~!f'Ir~nr .... :-=: ' 

r~1' rt~ \~h"I-r'\.-¥--+-"'-'l'~fH-Ifri-I/f-+Y-']'-I-1 
V ~ ~M~ I~ 

•". ..t-I--I......,-+-+~-Ii(y--trl--n-J1.J-t--t-~~nH-llIs ~ 
f- PHYSICAL J:,RODUCTION!...-I--I--I-'~-ii/iHI·I:::-~ .~~I'i\++--IIiO =1::0 

MANUFACT REDGOODS ",.tr.i,,~ III lOS v 

'\. /AII.iiAq I !I, ~\1. !\ i~ i_ill !I: 100; 
r~~~~-: / , _I IIi/ill i t-+-+-+"'=A-_.A ........ ~,,-,I'--'--+~I--+-+I.I--III-!lH,,H,fIf-, ,1-"+-+--1-95 .. 

- \ i~ \.J .. 
~~--r-+-+-~-r-r-+~~~~~~+-t-,~ 

~~-;~~~r-+-+-4-++~~~-+~-1E! 
I-t-+-+-+-+~~~--JI-I--,I-t-~r V:"/~""" ImR m 80= 

1111 15!§ 
II/ 10 i 
I" I 

11901 1910 1911 1912 1913 1914 1915 1916 1917 918 19191192( 1921 1922 1923 Qi 

FIGUIlB I. CHANGES IN PRICES COMPARED WITH CHANGES IN PHYSICAL 
VOLUME OF GOODS 



16 THE PROBLEM OF BUSINESS FORECASTING 

It has been commonly assumed that, since oscillations 
in retail prices occur at a later date than do corresponding 
ones in wholesale prices, retail trade must be a resultant 
of forces passed on from the factory. That such a price 
sequence really occurs seems to be indicated rather clearly 
by the curves shown in the upper part of Figure 1. It will 
be demonstrated later,however, that it is unsafe to 
assume that the earlier of two related events is always the 
cause of the later. 

At this point, it seems necessary to digress in order to 
explain the nature of the curves shown on the figure. The 
wholesale price curve from January, 1919, to date repre­
sents the index of the wholesale prices of consumers' 
goods as calculated by the Federal Reserve Board. The 
curve has been extended back to 1909 by adjusting to a 
comparable base the United States Bureau of Labor Sta­
tistics index of wholesale prices of manufactured com­
modities. The retail price curve here given is original 
with the National Bureau of Economic Research. It has 
been computed by combining in a weighted average the 
following three indexes: 

(1) Prices of goods consumed by families spending 
$25,000 a year for consumption goods. 

(2) Prices of goods consumed by families spending 
$5000 a year for consumption goods. 

(3) Prices of goods consumed by urban employees.! 

These indexes have been computed only for January 
first and July first of each year. Interpolations during 
recent years have been made by aid of the "Cost of 
Living" indexes furnished by the United States Bureau of 
Labor Statistics and the National Industrial Conference 
Board. 

1 For years since 1913. based upon United States Bureau of Labor Sta­
tistics indexes. 
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The curves in the middle of the chart (Figure I), show­
ing cyclical fluctuations in the physical volume of trade, 
have been derived by first dividing the money value of 
sales for each period by the corresponding price index,1 
for the middle of the period, and then eliminating from the 
resulting series both the trend and seasonal fluctuations. 

TABLE I. CYCLICAL MOVEMENT IN PHYSICAL VOLUME 

OF MANUFACTURE 

188C)-1921 

UNADJUSTED INDEXES 011' PHYSICAL 
VOLUMB OF MANUFACTUU 

SMOOTH PER CENT 011 

TREND NORMAL 

YBAIl 190!)-13 1919 1913 C 
IIiII 100 = 100 =- 100 D 

A B C D E 

1889 ......... 58·4" 43·3- 53·5 53·10 100·75 
1900········ . 59·0" 43.8" 54. 1 56 . 18 96 .30 
1901 ..•...... 65. 6<1 48 .7- 60.1 59.26 101.42 
1902 ......... 72.1" 53.5- 66·4 62.34 106.51 
1903 ......... 73·3" 54·4- 67. 2 65·42 102.72 . 
1904········ . 71.9" 53·3- 65.8 68.50 96 .06 
1905· .. ··· ... . 84·3<1 62·5- 77. 2 71.58 107.85 
1906 ......... 90 .5" 67·1- 82.8 74. 66 IIo·90 
1907······· .. 91 ·3<1 67·7- 83.6 77·74 107·54 
1908 ......... 77·5<1 54·5- 67.3 80.82 83. 27 
1909······· •. 95·4" 70 .8- 87.4 83.90 104. 17 
1910 ......... 96 .9<1 71.9" 88.8 86.68 102·45 
19II ..•...... 92 .4" 68·5- 84.6 90 .06 93·94 
1912 ......... 105·9<1 78.6- 97.0 93. 14 104. 14 
1913 ........• 109.2" 81.0" 100.0 96 .22 103.93 
1914 ......... 101.1" 756 92 .6 99.30 93. 25 
1915 .•....... 866 101.7 102.38 99·33 
1916 ..•.•.... 1026 125·9 105.46 II9·38 
1917 .••..... ~ 1056 129.6 108·54 II9·40 
1918 •........ 102b 125·9 III .62 II2·79 
1919 ......... 100'> 123.5 II4·70 107.67 
1920 •••...... 104b 128·4 II7.78 109. 01 
1921 .•....... 80b 98 .8 120.86 81.75 

.. Table XXIV, p. 55, "An Index of the Physical Volume of Production," 1921. (Re­
~~.1,:~~m HartJard Refliew oj Economic Statis';cs, September, 1920, January, 1921), 

. b Table C, p. 198, Hal'flaTd Rtoit'llJ of Economic Slali,'ics, July, 1923. 
• A X 0.741839 (ratio of B to A in 1914). 

I That described in the preceding paragraphs. 



DATB 

1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 

Jan. 
Feb. 
Mar. 
~r. 

ay 
June 

TABLE 2. CYCLICAL MOVEMENT IN THE PHYSICAL VOLUME OF WHOLESALE TRADE 

1909-1923 

A B C I D I E I F I G 

IHDEJ<ES 011 VOLUME 011 SALES 

INDEX 011 PRrCB Preliminary Smooth Trend Fraction of Cyclic:al 
VALUE 011 

SALas 
lNDu lndes based on Mov- Normal Seasonal Movement 

A inll Average C Factor in E E 
B is" F 

.71" ·9Sd ·74 ·74 1.00 
·79" ·96d .82 .81 1.01 
.80<> ·9Sd .84 .87 ·97 
·93" 1.0lel ·91 ·91 1.00 

1.00" 1.001 1.00 ·9S LOS 
·99" 1.00d .89 ·97 ·91 

I. OS" 1.0IeI 1.04 ·99 1.04 
1.28" 1.21"" 1.05 1.02 1.03 
1.67" 1.67"" ·99 1.07 ·93 
2.24" 1.92"" 1.16 1.13 1.02 
2·74" 2.II1 1.30 1.20 1.07 

2.1~ 2.03" 1.06 1.17 ·90 ·91 .98 
1.9Sb 1.93" 1.01 1.17 .8S .88 .97 
2. If/' 1.98" 1.10 1.18 ·93 1.01 .92 
2.42b 2.02" 1.20 1.19 1.00 ·94 1.06 
2·Sf/' 2.0& 1.26 1.19 1. oS .96 1.09 
2.84b 2.04" 1·39 1.20 1. IS 1.01 1. 13 

I H 

3 Month.' 
Moving 

Average of G 

.96 

.98 
1.02 
1.09 
1. 13 

• Baaed on ,rueo of repreoentatlve companies. 
• Federal Reserve Index of Wholesale Trade (adjusted to correspond with yearly data) from Federal Res ...... Bullefi1l, April, r9'3, p. 44I. 
4 Data from Bulletin '9601 United States Bureau of Labor Statistica, p. S. Food weighted, 5; cloths and clotbing,3;fue1 and light, I; haUie fumlah­

inga, I. 
• Adjusted to meet Federal Reserve Index In 19r9. I F.deral Res,,",. BuUeli1l, April, 1923, p. 491. 
, FederallV ....... BNI/eli1l, February, 1920, p. 169. Adjll8ted in accordance with sub .. quent corrected yearly ligures. 



OATB 

July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

1920 
Ian. 

eb. 
Mar. 
Apr. 
May 
June 

uly 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

TABLE 2. CYCLICAL MOVEMENT IN THE PHYSICAL VOLUME OF WHOLESALE TRADE (continued) 
190<)-1923 

A B e I D I E I F I G I 
INDIIXBS 0" VOLllMB 0" 5.u.BS 

INDBX 0" PRICE P",Umlnary Smooth Trend Fraction of Cyclical 
VALUED" INDEX Index based on Mov- Normal Sea90nal Movement 

H 

3 Month.' 
Moving 5.u.n A ing Average e Factor in E E Average ofG 

i' D F 
3.08~ 2.17" 1·42 1.20 1.17 ·99 1.18 1.12 
3·04~ 2.27" 1·33 1.21 1.10 1.05 1.04 1.10 
3· 13b 2.13" 1·47 1.22 1.20 1.11 1.08 1.08 
3·33b 2.15" 1·55 1.22 1.26 1.12 1.12 1.10 
3.046 1.22" 1·37 1.23 I.n 1.01 1.10 1.15 
3.376 2·30" 1.46 1.23 1.18 ·95 1.23 1.17 

1.33 
3.296 2.4<>" 1.37 1.24 1.10 .91 1.19 1.17 
2.896 1·4<>" 1.20 1.25 .96 .88 1.09 1.14 
3·4& 2·41h 1.43 1.25 1.14 1.01 1.13 1.09 
3.276 1·57h 1.27 1.26 1.01 ·94 1.06 1.07 
3.246 2.61h 1.14 1.26 .98 .96 1.01 1.03 
3·40b I.SSA 1·33 1.27 1.04 1.01 1.03 1.04 
3.446 2.5<>" 1.37 1.27 1.07 ·99 1.08 1.05 
3.216 1.2~ 1.4? 1.28 1.09 1.05 1.03 1.05 
3.216 2.18h 1.41 1.28 1.14 I. II 1.03 1.00 
2·7& 2.03A 1.3'6 1. 29 1.05 1.12 ·93 ·99 
2·50'> 1.87h 1.33 1.29 1.03 1.01 1.02 ·97 
2.066 1.71h 1.20 1.30 .92 ·95 ·96 ·95 

b Federal Reserve..Index of Wholesale Trade (adjusted to correspond with yearly data) from Fed."al R ...... Build ... , April, 1923, p. 4,41. 
"Federal Reserve Bulletin, February, 1920, p. 169_ Adjusted in accordance with subseQ.uent corrected yearly figures . 
• Federal Res .... Bulleli .. , March, 1921, Po 330. 
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TABLE 2. CYCLICAL MOVEMENT IN THE PHYSICAL VOLUME OF WHOLESALE TRADE (continuer!) 
1909-19 2 3 

A B C I D I E I F I G I 
INDEXES OF VOLUME OF SALES 

INDEX OF PRICE Preliminary Smooth Trend Fraction of Cyclical 
VALUE 011 INDEX Index based on Mov- Normal Seasonal Movement 

-
H 

3 Months' 
Moving SALES A ing Average C Factor in E E Average of G 

B D if 

1921 
1.88b 

1.25 
.86 Jan. 1.82' 1.03 1.30 ,79 .91 ·93 

Feb. 1.9ob 1.71' I. II 1.31 .84 .88 ·96 ·93 
Mar. 2.21b 1.68' 1.31 1.32 ·99 1.01 .98 ·98 
Apr. 2.03b 1.59' 1.27 1.32 .96 .9~ 1.01 ·99 
May 1.94b 1.53' 1.27 1.33 ·95 ·9 ·99 ·98 
June 1.9gb 1.541 1.29 1.33 ·97 1.01 ·95 ·95 

uly 1.95b 1.621 1.20 '1·34 .89 ·99 .90 ·93 
Aug. 2.2ob 1.671 1·32 1.34 .98 1.°5 ·93 ·92 
Sept. 2.25b 1.621 1.39 1.35 1.03 I. II .92 ·93 
Oct. 2·3ob 1.581 1.45 1.35 1.°7 1.12 ·95 ·91 
Nov. 1.87b 1.571 1.19 1.36 .88 1.01 .87 .89 
Dec. 1·7ob 1.531 I. II 1.36 .81 ·95 .85 .88 

1922 1.33 
Jan. 1.7@ 1·5°1 1.17 1.37 .85 .91 ·93 ·90 
Feb. 1.72b 1.551 I. II 1.37 .81 .88 .92 ·92 
Mar. 2.04b 1.571 1.30 1.38 ·94 1.01 ·93 .91 
Aril 1.8ob 1.56f 1.15 1.38 .83 ·94 .88 ·91 
May 1.99b 1.001 1.24 1.39 .89 .96 ·93 .90 

6 Federal Reserve Index of Wholesale Trade (adiusted to correspond with yearly data) from Federal Reserve Bulletin. April. I923. p. 44I. 
'Federal Reserv. Bulleun. October, 1921, p. I.OJ. I Federal Reserve Bulletin. November. 192I. p. 1206. 
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DATH 

june 
uly 

Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

TABLE 2. CYCLICAL MOVEMENT IN THE PHYSICAL VOLUME OF WHOLESALE TRADE (continued) 
1909-1923 

I I I A B C D E F I G I . 
I!<DEXIIS OF VOLlJMB 01' 5.u.Bs 

1!<D1Ct0" PluCK Preliminary 
VALUE 0" Smooth Trend Fraction of Cyclical 

INDEX lnd"" based on Mov .. Nonnal Seasonal Movement 

H 

3 Montha' 
Moving 5.u.Bs A ing Average C Factor in E E Average of G 

B D if 
2.II~ 1.64; 1.28 1.39 .92 1.01 .90 ·90 
1.98" 1.63; 1.21 1.39 .86 ·99 .87 ·92 
2.29" 1.561 1.47 1.40 1.04 1.05 ·99 ·95 
2·42" 1.54' 1.57 1.40 I.II 1.11 1.00 1.00 
2·53" 1.56; 1.62 1.40 1.15 1.12 1.01 1.02 
2·3°· 1.561 1.47 1.41 1·°4 1.01 1.°3 1.00 
2.06- 1·57' 1.31 1.42 ·92 ·95 ·96 1.01 

·1923 
Jan. 1.561 

I·Soi 
·96 2.14" 1.37 1·42 ·91 1.04 1.02 

Feb. 2.08" 1.54' 1.35 1.43 ·94 .88 1.°7 1.05 
Mar. 2.36" 1.55' 1.52 1.43 1.05 1.01 1.04 1.04 
April 2.17" 1·58' 1.37 1.44 ·95 ·94 1.00 1.01 
May 2.19" 1.58' 1·39 1.44 .96 .96 ·99 ·99 
june 2·3°" 1·57' 1.46 1.45 1.01 1.01 ·99 ·99 

uly 2.19" 1.551 1.41 1.45 ·97 ·99 ·97 ·99 
Aug. 2·47" 1.57' 1.57 1.46 1.07 1.05 1.01 ·99 
Sept. 2.58" 1.62' 1.59 1.46 1.08 LII ·97 

• Federal Reserve Index of Wholesale T",de (adjusted to correspond with yearly data) from F.deral Ro ....... BuUet'n, April, 19'3, p. 441 • 
• Federal Reserve Index of Wholesale Trade (adjusted to correspond with yearly data) from Federal ResenJc Bulk';n, November, 1923, Po 2222. 
I Federal &s ..... BuUetin, November, I!l.I, p. 1206. • Estimated on basi. of nine months. 
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1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 

~an. 
eb. 

Mar. 
April 

TABLE 3. CYCLICAL MOVEMENT IN THE PHYSICAL VOLUME OF RETAIL TRADE 

1909-1923 

A B C I D I E I F I G 

INDKXES 01' VOLUMK 01' SALKS 

INDKX 01' PRICK Preliminary Fraction of Cyclical VALUKO" 
SALKS INDKX Index Smooth Trend Normal Seasonal Movement 

A based on Mov- e Factor in E E 
ii ing Average D F 

55. 88" 98 .41 .56 ·55 1.01 
64. 10" 100.19 .63 .64 ·99 
69·44" 97.41 ·71 ·73 .96 
84·28" 97·35 .86 .85 1.00 

100.00" 100.00 1.00 .98 1.01 
110·39" 101·39 1.08 1.13 ·95 
133·86" 101·35 1.32 1.30 1.01 
166·51" 110.06 1.51 1.48 1.01 
215·59" 130.76 1.64 1.59 1.03 
251·32" 155·77 1.92 1.67 .96 
322 .65" 183.21 1.76 1.01 

249·76'> 172 .90 1.44 1.70 .84 .86 ·97 
237·83& 175.72 1.35 1.71 ·79 .82 ·95 
284.54& 173.85 1.63 1.72 ·95 1.02 .92 
307. 87& 176.68 1.74 1.72 1.00 1.00 1.00 

I H 

3 Month.' 
Moving. 

Average of G 

·95 
.96 
·97 

_.G Baaed on salee of sample companiea. 
& F.deral R.s ..... BuUelin, January, 19'3, p. 1040 Department stores weighted 3; mail·order houses, 1; grocerl~s, 1; five and ten, I; drug, 1; cigar, I 

.hoes, I; music, 1. 



DATE 

May 
June 

uly 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

1920 
Jan. 
Feb. 
Mar. 
~ril 

ay 
June 

TABLE 3. CYCLICAL MOVEMENT IN THE PHYSICAL VOLUME OF RETAIL'TRADE (continued) 
190 9-1923 

A B C I D I E I F I G 

INDEXBS OF VOLUME OF SALES 

INDBX OF PRrCE Preliminary Fraction of Cyclical VALUE OF 
INDEX Smooth Trend 

SALES lndell: Normal Seaaonal Movement 
A based on Mov· C Factor in E E 
B ing Average D F 

305· 84
b 176·69 1.73 1.73 ·99 1.00 ·99 

285· 19b 178.13 1.60 1·74 .91 ·95 .96 
277·54b 181.1S 1.53 1.74 .87 .85 1.02 
290 ·39b 184.86 1.57 1.75 .89 .86 1.0 3 
3 19·75b 18S.85 1.69 1.76 ·95 ·93 1.02 
395·12b 192 .38 2.05 1.77 1.·15 I. II 1.03 
390·S3b 196 .40 1.99 1.78 1.·II 1.09 1.02 
524.02b 200.21 2.61 1.79 1.46 1.45 1.00 

386.99 210.85 1.83 
341.01b 201.97 1.68 1.80 ·93 .86 1.08 
314·0 4

b 203.71 1.54 1.81 .85 .82 1.03 
393.79b 205.47 1.91 1.82 1.05 1.02 1.02 
381 ·31b 210.61 1.81 1. 83 .98 1.00 .98 
392 .63b 216.46 1.81 1. 84 .98 1.00 .98 
376·73b 21S.60 1.72 1.85 ·93 ·95 ·97 

I H 

3 Months' 
Moving 

Average of G 

.98 
·99 

1.00 
1.02 
1.03 
1.02 
1.02 
1.0 3 

1·04 
1.0 4 
1.01 

·99 
·98 
·99 

• Federal ReSert1, Bulletin. January, 1923, p_ 104- Department stores weighted, 3i mall-order houses. Ii groceries, Ii five and ten, Ii drug, Ii cigar, I; 
shoes, Ii music. 1. 



DAm 

July 
Aug. 
Sept. 
Oct. 
No\,. 
Dec. 

1921 
Jan. 
Feb. 
Mar. 
~ri1 

ay 
June 

uly 
Aug. 

TABLE 3. CYCLICAL MOVEMENT IN THE PHYSICAL VOLUME OF RETAIL TRADE (continued) 
1909-19 23 

A B C I D I E I F I G 

INDEXES OP VOLUME OP SALES 

INDEX OP PRlCE Preliminary Fraction of Cyclical VALUEOP 
SALES INDEX Index Smooth Trend Normal Seasonal Movement 

A based on Mov- C E 
Ii ing Average Ii 

Factor in E 
Ii" 

352 ·43& 219. 12 1.60 1.86 .86 .85 1.01 
338.04b 217.71 1.55 1.87 .82 .86 ·95 
371 ·4ob 214.99 1.72 1.88 ·91 ·93 ·97 
424·35b 2II.18 2.00 1.89 1.05 I.II ·94 
423. 83& 207.45 2.04 1.90 1.07 1.09 ·97 
534· 21b 202.92 2.63 1.92 1.37 1.45 ·94 

356 .69 180.20 1.97 
318.2~ 197·95 1.60 1.93 .83 .86 .96 
298 .81b 190·34 1.56 1.94 .80 .82 ·98 
378.02b 185.63 2.03 1.95 1.04- 1.02 1.01 
360 .43& 184.42 1.95 1.97 ·99 1.00 .98 
346 .85b 182.32 1.90 1.98 ·95 1.00 ·95 
338 ·4ob 177·70 1.90 2.00 ·95 ·95 1.00 
296 .16b 177.48 1.66 2.01 .82 .85 .96 
305·94b 176.88 1·72 2.03 .85 .86 .98 

I H 

3 Month.' 
Moving 

Average of G 

·98 
.98 
.96 
.96 
·95 
.96 

.96 

.98 
·99 
.98 
·98 
·97 
.98 
·97 

& Pederal Reserve Bulletin, January, 1923, p. 104. Department stores weighted, Ji mail .. order houses, I; groceries, I i five and ten, I; drug, I i cigar, Ii 
shoes, 1; mUlic, I. 



DATE 

Sept. 
Oct. 
Nov. 
Dec. 

1922 
~an. 

eb. 
Mar. 
April 
May 
JlIne 

Illy 
Aug. 
Sept. 
Oct. 

TABLE 3. CYCLICAL MOVEMENT IN THE PHYSICAL VOLUME OF RETAIL TRADE (continued) 
1909-1923 

A B I e I D I E I F I G I 
INDEXES 0 .. VOLUMB 0 .. SALES 

INDEX 0 .. PRICS Preliminary Fraction of Cyclical VALVB 0.(1' 
SALliS INDEX Index Smooth Trend Normal Seasonal Movement 

A based on Mov- e Factor in E E 
1i ing Average D F 

327 ·49b 176 .53 1.85 2.04 .90 ·93 ·97 
401 .83b 172.60 2.32 2.06 1.13 1.11 1.01 
38O .79b 170 .72 2.23 2.07 1.07 1.09 .98 
527.15b 169.91 3·10 2.09 1.48 1.45 1.01 

373. 85 164.33 2.27 
302.06b 167.20 1.80 2.11 . .85 .86 .98 
292 ·58b .164.48 1.77 2.13 .83 .82 1.01 
348 ·72b 163.20 2.13 2.15 ·99 1.02 .96 
375·63b 163.30 2.30 2.18 1.05 1.00 1.04 
366.661> 163.47 2.24 2.20 1.01 1.00 1.01 
347 .o~ 163.90 2.11 2.23 ·95 ·95 ·99 
3 r9.8 rb 164.51 1.94 2.25 .86 .85 1.00 
328 .68b 162.87 2.01 2.28 .88 .86 1.01 
373·34b r63·41 2.28 2.31 .98 ·93 1.05 
421.54b 164.41 2.56 2·34 1.09 1.11 ·97 

H 

3 Montha· 
Moving 

Average of G 

.98 

.98 
1.00 

.98 

1.00 
.98 

1.00 
1.00 
1.01 
1.00 
.1.00 
1.02 
1.01 
1.00 

"Federal ReserTltJ Bulldi". January, 1923, p. 104. Department stores weighted, 3; mail-order hoUSel, Ii Il'Ocerie9, Ii five and ten, Ii drug, Ii cigar, x; 
Ihoea, I i music, I. 



DATE 

Nov. 
Dec. 

1923 
Jan. 
Feb. 
Mar. 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 

TABLE 3. CYCLICAL MOVEMENT IN THE PHYSICAL VOLUME OF RETAIL TRADE (continued) 

190 9-1923 

A B C I D I E I F I G 

INDEXES OF VOLUME OF SALES . 
INDEX OF PRICE Preliminary Fraction of CycIic:ai VALUE OF lNoEX Smooth Trend 

SALES Index Normal Seasonal Movement 
A based on Mov- C Factor in E E 
B ing Average jj F 

421.32b 165.20 2·55 2·37 1.07 1.09 .98 
588 .90" 166.01 3·54 

2.56-
.2.40 1.47 1.45 1.01 

351. 60" 165.70 2.00 2·43 .82 .86 ·95 
328. IS· 165.51 1.98 2.46 .80 .82 ·97 
435 ·50" 165.41 2.63 2·49 1.05 1.02 1.03 
401 .76• 165.70 2.42 2·52 .96 1.00 ·95 
430.05· 166.00 2·59 2·55 1.01 1.00 1.01 
419.43. 166.30 2.52 2·58 ·97 ·95 1.02 
355·50" 166.58 2.13 2.61 .81 .85 ·95 
378.00" 166.87 2.26 2.64 .85 .86 .98 
406.60" 168·35 2.41 2·77 .87 ·93 ·93 

168.62 

I H 

3 Month.' 
Moving 

Average of G 

·99 
·98 

.98 

.98 

.98 
·99 
·99. 
·99 
.98 
·95 

II Federal Reserve Bullelin, January, 1923, p. 104- Department stores weighted, 3; mail·order houses, Ii groceries, I; five and ten, Ii drug, I; cigar, Ii 
ehoes. I; music, I. . 

• Federal Re,.,.. Bull.lin. March. 1923. p. 374. Weighted as above. • Estimated on basi. of nine months. 
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Owing, perhaps, to the fact that we have records for 
only four complete years, but probably to irregularities in 
seasonal fluctuations in trade, the resulting curves were 
quite irregular; and hence, in order to bring out the chief 
cyclical movements, a three-months moving· average has 
been applied to the original monthly figures for both 
wholesale and retail trade. No such treatment was 
necessary for 1918 and the earlier years, as annual 
records only are available for that period. The original 
data, showing the money value of retail and wholesale 
trade, are taken from the Federal Reserve Bulletin for 1919 
and later years, and, before that date, are derived from 
statistics furnished to the National Bureau of Economic 
Research by a considerable number of representative 
firms, doing business in different sections of the United 
States. 

The two curves in the lower right-hand corner of the 
chart (Figure I), showing the physical production of 
goods ready for consumption, are plotted from statistics 
published by the Harvard Economic Service. The annual 
record for the earlier years, as shown in the smooth curve, 
has been derived from the unadjusted annual data for all 
manufactured commodities, published by the Harvard 
Economic Service. A straight-line trend, located by tak­
ing into consideration the figures furnished by the 
Harvard Economic Service for years back to 1899, has 
been eliminated, thus leaving only the cyclical oscilla­
tions. Several other trends were experimented with, but 
since none seemed more probable than the straight line, 
this was the one utilized. 

An examination of the chart seems definitely to 
establish certain facts. It is clear, for example, that the 
amplitude of the fluctuations in the physical output of 
basic materials by factories generally exceeds the size of 
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the corresponding fluctuations in the volume of either 
wholesale or retail trade. Furthermore, it appears that 
the production of basic materials fluctuates more than 
does the production of goods ready for consumption, and 
that wholesale trade oscillates through a wider range than 
does retail trade. For example, we find that, in the latter 
part of 1919, the index of factory production of basic 
materials increased by about thirty-one points, while 
that representing production of goods ready for consump­
tion increased by only nineteen points. During this same 
upward movement of the cycle, wholesale trade increased 
some thirty-one points, while retail trade moved up 
approximately fifteen points. These ratios are typical of 
most of the other cycle waves. 

The striking thing brought out here is the relative sta­
bility of retail trade when seasonal changes are elimi­
nated. This may be explained partially, perhaps, by the 
fact that most of us have certain customary wants which 
we satisfy at all times in· so far as practicable; partially by 
the fact that the total income of the nation has, relatively, 
a narrow range of oscillation. It is evident, however, that 
the business cycle operates in the retail field just as truly 
as it does in the manufacturing field, and that the dates of 
the wave crests and troughs in the two fields are sepa­
rated by only a few months. . Presumably, the chief 
reason why the volume of retail trade increases during the 
boom of the manufacturing cycle is that, during this 
period, employment is very steady, and hence employees 
are in a better position to buy than at other times. It may 
be said that profits are also larger; but that this is a 
causal factor, is doubtful, since, in the larger concerns, 
profits are disbursed most liberally some months after 
factory production has begun to decline. 

The chart seems also· to show that, if the statistics 
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plotted are reliable, stocks of goods must be accumulated, 
during boom periods, to no small extent in factories, in 
retail houses, or in both. Otherwise, it seems impossible 
to explain the wide divergence between the large am­
plitude of the swings in basic material output, and the 
small amplitude of the changes in retail sales occurring in 
corresponding periods. As yet, we have too little direct 
information concerning the extent of these stocks to draw 
definite conclusions; but it appears probable that a study 
of their variability may explain some of the puzzling 
time-relationships existing between production and sales. 

We now come to the task of analyzing.the significance 
of the relationships shown by the chart among prices, 
trade, and production. If we confine our attention to the 
period between October, 1920, and December, 1923, it 
seems rather easy to work out a logical theory of the 
business cycle based upon psychical premises. It runs as 
follows: At the close of 1920, while stocks of goods on the 
retailers' shelves were still rather large, those in the hands 
of consumers began to be exhausted. Attracted by falling 
retail prices, consumers began to buy more freely, and 
hence retail sales rose. For several months, however, this 
added demand from the public was not passed along to 
the manufacturer; but, early in 1921, the diminution of 
retailers' stocks caused orders to filter through to manu­
facturers of finished goods. From that time on, the 
factories turning out these products became busier and 
busier. This increase in their activities necessarily 
resulted in a demand for basic materials, and hence, in the 
middle of 1921, we find the output of basic materials in­
creasing. At first, the manufacturers were so anxious to 
get business that they offered their goods at even lower 
prices than before; but, early in 1922, their prices began 
to rise. Increasing optimism on the part of manufacturers 
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soon led to a boom which resulted in expanding credit and 
higher wages and manufacturing costs. This continued 
throughout 1922 and well into 1923, despite the fact that, 
in the latter part of 1922, retail sales began to fall off. At 
about the end of 1922, retailers were evidently purchasing 
vigorously for stock, for wholesale stores were still in­
creasing their sales. Finally, about March, 1923, the 
retailers awoke to the fact that their goods were not being 
sold as rapidly as anticipated. They cut their purchases 
from wholesalers. The wholesalers reduced buying from 
manufacturers. The manufacturers could no longer 
market their entire output at prices high enough to cover 
the increased costs of production. Hence, the production 
of manufactured goods for consumption purposes began 
to decline. Eventually, this resulted in a decline in whole­
sale prices which was most marked in basic materials. Al­
though the motivating force came from the lessened sales 
of the retailers, nevertheless retail prices did not decline 
as soon as wholesale prices. The reason is that the 
custom prevails among retailers of marking -up each 
article a certain percentage above its cost price; and, 
when the demand falls off, they prefer to sell fewer goods 
at the regular margin above cost than to maintain their 
volume of sales by cutting their selling prices. The 
apparent paradox of the effect preceding the cause is 
cleared up when we see that the probable sequence of 
factors involved in a cyclical movement of business is: 

(I) Retail trade. 
(2) Wholesale trade. 
(3) Factory production. 
(4) Wholesale prices of raw materials. 
(5) Wholesale prices of finished products. 
(6) Retail prices of finished products. 
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Although the physical volume of retail trade moves 
first, the price of goods at retail appears as the last link of 
the chain. 

On the face of it, this explanation of the sequence of 
events in the cyclical movement seems quite satisfactory. 
Unfortunately, howe~er, it does not entirely solve the 
enigma. That much of the mystery still remains is force­
fully brought out when we attempt to apply this line of 
reasoning to the cycle wave of 1919-20. 

One of the first snags to interrupt our progress is this: 
Why did wholesale trade begin to decline in January, 
1920, at the very time that retail trade was at its highest 
point, and retail stocks were increasing rather than 
diminishing? This may be answered by saying that, 
despite the fact that their sales were declining, whole­
salers were still selling more goods than retailers, even 
though somewhat less than they had previously been 
selling. This view is supported by figures in the Federal 
Reserve Bulletin for November, 1923, page 1221, which 
show that the stocks of department stores kept on in,.. 
creasing until October, 1920. Because these figures are in 
dollars, and inventories are usually rendered in terms of 
cost, it is difficult to say whether or not the physical 
volume of retail stocks actually continued going up un­
til October. But it is a significant fact that it .was at 
about that period that the index of sales by wholesale 
stores began to move down close to the index of retail 
sales. 

A still more puzzling problem is offered by the fact 
that, although the volume of sales by wholesale concerns 
did not begin to decline until February, 1920, the output 
of finished manufactured goods had been faIling off since 
October, 1919. Why did factories lower their ontput, al­
though wholesalers were still increasing their sales? 
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This may, perhaps, be explained on the hypothesis that 
wholesalers themselves became greatly overstocked early 
in 1919, and that their sales at the close of that year 
represented a passing on of this overload to the retailers, 
while, at the same time, they were cutting down their 
purchases from the manufacturers. 

But still we are not at the end of our troubles. Both in 
1919 and 1923, the figures show that production of basic 
materials reached its peak some two or three months after 
the production of finished commodities had attained its 
crest. What is the cause of this lag? Is it that the 
manufacturers of the finished products had placed orders 
with the makers of raw materials for their goods, and 
that the basic-material factories continued operations 
merely to fill these orders - from which it would follow 
that inventories of raw materials in the hands of manu­
facturers of finished products would necessarily increase 
during this period? Or was it, perhaps, that the manu­
facturers of basic,materials, knowing that their products 
could be stored, still refused to believe that there was a 
serious fall in demand, and hence continued operations at 
full blast in the hope that business would soon revive, 
meanwhile accumulating inventories of the outputs of 
their own plants? Neither of these theories entirely lacks 
plausibility. 

Now we come, however, to the most puzzling riddle of 
all. We see that the production of basic materials reached 
its peak in January, 1920, and by April had fallen 
sharply. There had already been a heavy decline in the 
production of finished goods as early as February, 1920. 
During April and May of 1920 there was, however, a 
sharp rise in the wholesale prices of finished, manu­
factured commodities. What brought about this rise? 
As we see, during these two months both wholesale and 
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retail sales were falling off rapidly. Factory production 
was also declining at an almost headlong rate. Why did 
prices continue to rise? Or perhaps we should turn the 
question around and inquire why, as long as the prices 
of finished products were increasing, did the manu­
facturers of those products lessen their output? 

Is it true that manufacturers as well as retailers ignore 
the existing state of demand for their products and are so 
in the habit of charging for their goods a fixed margin 
above cost that they insist on higher prices even though 
they are able to market only a much smaller volume of 
goods? Was it this very insistence on selling goods at a 
safe margin above cost that forced' them to curtail 
operations in February, 1920? Is optimism so affected by 
inertia that a rising dem~d for goods is continued by this 
force for a number of months after logical reasons for 
this optimism have disappeared? Ought we to look for 
the explanation of the rising prices of April and May, 
1920, in monetary or banking conditions rather than in 
the fields of production and consumption? This seems 
hardly likely. Was the price rise dependent upon 
conditions of demand or of supply? 

The problems just mentioned are among those that 
must be solved before the mechanism of the business 
cycle is really understood. Some of the difficulties in­
volved may arise from faulty statistics; for, in 1919, the 
process of collecting this type of data was just getting 
established. Other difficulties may disappear when data 
become available for a longer period of years, thus mak­
ing possible a more accurate elimination of the seasonal 
influence. The chances are that before long either the 
expansion of the statistical records themselves, or the 
development of better technique in handling the figures, 
will make possible a clearer understanding of the way the 
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economic cycle operates. It is hoped that the setting 
forth of some of the problems involved may serve to 
stimulate statisticians to test their mettle by attempting 
their solution. 



CHAPTER III 

FLUCTUATIONS IN RETAIL AND 
WHOLESALE TRADE 

By W. RANDOLPH BURGESS 

THE usual review of business becomes indefinite at the 
point where it begins to discuss conditions in retail and 
wholesale trade. For production, for transportation, and 
for credit the argument is based on definite statistics, but 
the discussion of trade is usually to the effect that dealers 
say that trade has been dull or that trade reports indicate. 
an excellent volume of trade. In the matter of trade sta­
tistics the student of business appears to be to a large 
extent in a nebulous stage, which has been .superseded in 
most other aspects of business reported. 

Indefiniteness in reportmg trade conditions is the 
result, not of an absence of figures, but of difficulty in 
interpreting the figures which are available. In 1919, the 
Federal Reserve Banks, under the leadership of the 
Division of Analysis and Research of the Federal Reserve 
Board, began the collection from department stores and 
wholesale houses of figures showing the dollar value of 
monthly sales. At first, these figures were simply the 
percentages of increase or decrease which the sales in any 
month showed as compared with the sales in the corre­
sponding month of the previous year. It was soon found, 
however, that these figures could not be relied on for 
accuracy, and that they failed to show the changes from 
month to month, which were of great interest. As a 
result the form of the reports was changed, with the co­
operation of the reporting stores, to dollar figures which 
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could b~ converted into any type of index desired. The 
reporting system has been extended to include three 
hundred and thirty-three department stores in one hun-I 
dred and seventeen cities, and twelve hundred wholesale 
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FIGURE 2. DEPARTMENT STORE SALES AND WHOLESALE TRADE. 1919--'11 

dealers in sixtec:n ~ifferent lines, in all twelve of the F~., 
eral Reserve dlstncts. The total sales of the reportin : 
wholesale dealers amount each year to more than $2,000 . 
000,000, and the sales of the department stores, to abou) 
$1,300,000,000. In most cases, reporting concerns hav~, 
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been willing to furnish figures running back to the year 
1919; and a continuous series of figures is now available 
for the period of five years. In addition to the figures for 
department stores and wholesale trade, there are now re-
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ceived data for sales of four mail-order houses, and of 
chain-store systems operating nearly twenty-five thou­
sand stores. I 

I For a further discussion of the data, see an article by L. H. Mann, of the 
Federal Reserve Board, American &tmomu Review, December, 1923. page 
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Although these figures cover so large a scope, they are 
not widely used by students of business conditions. The 
difficulty is that" raw dollar figures for either wholesale 
or retail trade do not answer the questions which the 
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student of business conditions asks. He always wants to 
know whether trade is going up or down, whether it is 
better or worse. The difficulty with trade data is that the 

609; and articles on page X7 of the Federal Reserve Bulleti" for January, 
1924, and on page 439 of the Federal Reserve Bulletin for April, 1923. 
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figure for any month is the result of a number of other 
factors besides the month-to-month change in the demand 
for goods. The demand for goods is concealed behind a 
matrix of other influences. In the first place, there is a 
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(.Allowance made for seasonal and price changes.) 

tremendous seasonal variation, so that, in the case of de­
partment-store trade, sales in December of each year are 
characteristically more than twice as large as sales in 
February or August. In the second place, the dollar 
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amount of sales is powerfully affected by changes in prices 
of the goods sold. In the third place, there is a natural 
growth in sales, from year to year, which tends to give 
a constant upward trend of sales, almost regardless of 
business conditions. These same factors ~e apparent, in 
somewhat lesser degree, in wholesale trade. Before there 
can be understanding of the significance of any month's 
figures, allowance must be made for these various distort­
ing factors. 

The Reports Department of the Federal Reserve Bank 
of New York has recently been preparing indexes of 
retail and wholesale trade in the Second Federal Reserve 
District, in which allowance might be made statisticaliy 
for these various influences, and a figure secured which 
should indicate, on inspection, the changes in the demand 
for goods as they are reflected in wholesale and retail 
trade.1 . 

The various steps in the preparation of these index 
numbers are shown in the diagrams. Diagrams 1 and 2 

show the raw dollar statistics as they are reported by de­
partment stores and wholesale houses in the Second 
Federal Reserve District, but converted into the form of 
percentages of average monthly sales in the year 1919; the 
diagrams also show the statistics after an allowance has 
been made for seasonal changes. 

Diagrams 3 and 4 compare with the seasonalized lines of 
Diagrams 1 and 2, an index of price changes in wholesale 
and retail trade, and Diagrams sand 6 show the seasonal­
ized sales after they have been divided by these price 
indexes. 

Diagrams sand 6 also show the computed trend lines 
1 This work is part of a larger study undertaken to secure an index of the 

total volume of trade. The project is described in an article by Carl Snyder 
in the December, 1923, Quarterly Publication of the American Statistical 
Association. 



FLUCTUATIONS IN TRADE 41 

for year-to-year growth i and in Diagrams 7 and 8 sales 
figures are shown as percentages of the computed trend 
lines, or in percentages of computed normal. These final 
diagrams show the times when the demand for goods has 
been large and when it has been small. They reflect the 
changes in retail and wholesale trade, independent of 
seasonal influences, price changes and year-to-year 
growth, in so far as the methods used make that possible. 

The methods by which allowance for seasonal variations 
and allowance for year-to-year growth or trend have been 
made are those familiar to students of present-day sta­
tistics. The index of seasonal variation used for this brief 
span of years has been the median percentage deviation 
from the annual average. The lines of secular trend are 
straight lines computed by the method of least squares. 
The period of years for which data are available is so 
limited that the results are subject to considerable 
modification as more data become available. The 
seasonal variation is so regular that the scatter of the 
seasonals is narrow and the margin of error in this 
connection probably small. It is in the line of secular 
trend that there is probably most room for error. 

Making allowance for price changes is more difficult 
and requires more detailed exposition. There are no 
available price indexes precisely designed to measure 
price fluctuations in wholesale and retail trade, and more 
specifically in those lines of wholesale and retail trade 
which are represented in the Federal Res.erve Bank sta­
tistics. In order to secure indexes which might reasonably 
be used, a series of experiments with the available sta­
tistics has been undertaken. 

The first step was to search for indexes which would 
correspond most nearly with the trade figures. An 
approach to a reasonable wholesale index was secured by 
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combining a number of the group indexes of the Bureau of 
Labor Statistics. The following table shows the groups 
used and' the weights assigned to each group, as compared 
with the relative weights of different lines of trade in the 
wholesale trade index: 

TABLE 4 
(Department of Labor Wholesale Groups) 

WEIGHTS IN WHOLESALE . WEIGHTS USED IN 
TRADE INDEX PRICE CORRECTOR. 

Groceries.................... 37 'Food....................... 37 
Cloths and clothing 

Dry goods - cotton .. " .. IOj' 
. silk ........ 10 

Men's clothing .. , ........ 10 4S Cloths and clothing. . .•.••..• 4S 
Women's suits and coats .. 8 
Women's dresses ..•....... 7 

Shoes. ,..................... 7 
Drugs .. .. .. . . . . .. .. . . .. .. . . . 3 Chemicals and drugs. . . . .. .. . 3 
Hardware... ... .. .. .. .... .. . 3 Metals and metal products.... 4 
Stationery. .. .. . . . . . . . . . . . . . . 2 House furnishings.. . . . .. . . .. . 3 
Jewelry ..................... . 
Diamond. . . . . . . . . . . . . . . . . . . . 1 Miscellaneous..... . . . . . . . . . . 8 
Machine tools, . , , .. , . . . . . . . . . 1 

Total, . . . . . . . . . . . . . . .. 100 Total ................. 100 

I t is dear that the price index thus prepared is roughly 
representative of the prices in the wholesale trade groups. 
In order to test the value of this index, the wholesale trade 
index, seasonalized, was divided by the price index so 
prepared. The result was clearly unreasonable, as it 
showed wholesale trade at its highest point in the midst of 
the depression of early 1921. This result led to a more 
careful inspection of the price figures and to the conclusion 
that the group indexes of the Department of Labor were 
not representative of wholesale trade prices because they 
were too heavily weighted with raw materials. In the 
cloths and clothing group, for example, which is the most 
important single group, it was found that sixty per cent of 
the total weight was in yardage goods, and only forty per 
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cent of the weight, in garments and other products at 
the ready-to-wear stage. On the other hand, the whole­
sale trade figures, which might be grouped as cloths and 
clothing, were almost altogether for finished garments. 
The trade figures represented more labor and more over­
head than the goods represented in the price index. Be:.. 
cause garments are not standardized, it is practically im­
possible to secure a continuous price index which would 
apply directly to the clothing groups represented in the 
wholesale trade index. Exact~y the same qualification 
applies to other price groups used. In order, therefore, to 
secure an approximate index, the price figures shown 
above were supplemented by an index of wages, made 
from the New York State Department of Labor reports of 
the average earnings of factory workers. Wages were 
given a weight of I in the total of 6, and the resulting 
index is that shown 'in Diagram 4. 

The best test of the validity of this price index as repre­
senting wholesale trade is to be found in the reasonable­
ness of the final index of the volume of wholesale trade. 
This was tested in two ways. In the first place, the index, 
with the various problems of its make-up, was presented 
to wholesale dealers who had been cooperating with the 
Bank in furnishing statistics and were generally intelligent 
as to the tonnages of goods moved at different periods. 
The second test was found in the comparison of the final 
index with similarly prepared indexes for carloadings, 
retail trade, and bank debits in New York City corrected 
for price changes and seasonal variation. These three 
comparisons are shown in Diagrams 9 to I I. They all 
give results which are essentially reasonable. Wholesale 
trade shows a wider swing than retail trade, but the move­
ments are timed not far apart. Wholesale trade shows a 
close relationship with carloadings and merchandise and 
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miscellaneous freight, but shows a tendency to precede 
such loadings, as would be expected, since trade figures 
represent, in part, orders for future delivery. Wholesale 
trade shows a close correspondence with the general 
movement of New York City debits. The conclusion has 
been drawn, from this evidence, tha,t we have, in the final 
index of wholesale trade, a close first approximation of the 
actual movement of goods at wholesale in response to 
demand. 

Similar methods were employed in securing a satis­
factory index to represent price changes in retail trade, 
although the field from which to select indexes was 
considerably narrower. The only retail price indexes 
readily and generally available are the index of retail 
prices of food, prepared by the United States Bureau of 
Labor Statistics, and several indexes of the cost of living 
divided into their various elements. It was fir~t thought 
that the trend of prices of department-store trade would 
be represented most nearly by the sub-groups on prices of 
clothing, furnishings, and miscellaneous articles in the 
various cost-of-living index numbers; but the test of 
experiment, as in the case of wholesale trade, did not 
yield reasonable results. A further study revealed a 
number of other price indexes which might be compared 
with cost-of-living figures. A group of chain shoe stores 
reported the number of pairs of shoes sold, as well as the 
dollar value of sales; and from these figures it was possible 
to compute an index of changes in the average price per 
pair. There was also obtained, from one of the chain 
grOCEry stores, an index showing the price changes in their 
most important commodities; and, for a number of the 
largest department stores, statistics were secured showi~g 
the average value of each sales transaction, a figure 
affected by many causes, but most largely by price 



46 THE PROBLEM OF BUSINESS FORECASTING 

changes. A number of these indexes are shown in Figure 7. 
They indicate that the index compiled from two elements 
in the cost of living has a much wider swing than the 
actual price changes involved in retail transactions. In 
fact, the total cost-of-living index number, which includes 
rent and prices of food and fuel, as well as clothing and 

DO~LAAS 
6 

1919 1940 192.1 192.1. 192.3 

FIGURB 7. RBTAIL PRICES COMPARED WITH WHOLESALB PRICES, 1919'"23 
(United States Department of Labor Index.) 



FLUCTUATIONS IN TRADE 41· 

miscellaneous items, 'seems to represent much more nearly 
the changes in prices which actually occur in retail trade 
transactions, such as are characteristic of department 
stores. 

There are a number of factors which slow down price 
changes in retail trade. There is tremendous public 
resistance to price changes and there is always a tendency 
to substitute a different grade of article rather than to 
advance prices heavily.l Another factor is that, for 
considerable amounts of the goods sold in department 
stores, stock is turned over only every six months or a 
year, and the prices of these goods tend to change much 
more slowly than the prices of the more rapid turnover, 
standardized articles which are of necessity used as the 
basis for most price indexes. The element of wages paid 
to employees is also a stabilizing factor in the prices of 
goods sold. 

As a result of these considerations, it was decided to 
experiment with the use of the total cost-of-living index 
number, computed from the figures of the United States 
Bureau of Labor Statistics and the Massachusetts 
Commission on the Necessaries of Life. An index which is 
a combination of the figures from'these two sources is 
presented in Diagram 3 and has been used throughout. 
Here, again, the chief test of the results, beyond the 

1 This discussion involves the whole question of the necessity for using 
identical articles continuously in preparing a price index. In this particular 
case it becomes clear, however, that an index computed froni the prices of 
identical articles would fluctuate more widely than an index of the value per 
ton or per pound of the goods sold, which is close to what we want in an 
index of the volume of trade. The fact is that some of the identical articles 
would not be purchased in quantity as their prices became unreasonably 
high. What we need but cannot secure is the "ideal index number." What 
has happened, moreover, is not simply a change ilVthe relative weight of 
different transactions, but an actual substitution of items. The only way 
out of the dilemma app~rs to be a rather arbitrary insertion in our index of 
elements the prices of which change very slowly, such as rent. ' 
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logical considerations which have been listed. is their 
reasonableness. The general movement of the line appears 
to be reasonable in indicating a heavy volume of trade in 
the latter part of 1919 and the early part of 1920. less 
trade in 1920. a recovery in 1921. and the maintenance of 
a moderate volume of trade throughout the following two 
years. A comparison already made between wholesale 
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FIGURE 8. SALES OF CHAIN STORES AND MAIL ORDER HOUSES IN PER­

CENTAGE OF COMPUTED TREND, 1919-23 

(Allowance macle for seasonal and price changes.) 

and retail trade indicates a reasonable degree of corres­
pondence. In general, the retail trade line shows a steady 
volume of purchasing, with little interruption due to 
changing business conditions, which is thoroughly in 
keeping with the fact that retail trade deals directly 
with the consumer whose needs for clothing and other 
articles are only moderately affected by changes in bus­
iness. A further test of the price index as a corrector is 
found in its use in the case of chain-store sales and sales 
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of mail-order houses, the results being as indicated in 
Diagram 13 (Figure 8). 

In the case of chain stores, the fluctuations in the price 
corrector have been re<;iuced by one half, because of the 
fact that in the chain stores the heaviest weight is on 
sales of five- and ten-cent stores, where prices are subject 
to much less fluctuation, the fluctuation taking place 
instead almost altogether in the character of the goods 
sold. With mail-order sales, the cost-of-living index is 
used in the same fashion as with department-store sales; 
and, again, the result is in reasonable concurrence with 
what we know of rural conditions during the period. 

These computations give us a first approximation to a 
measure of the physical volume of wholesale and retail 
trade. They are admittedly subject to modification, as 
further experience accumulates. In particular, there may 
well be modifications, in secular trend and in the correction 
for price changes. It is my belief that future modifications 
will not materially alter the general movement of the 
indexes, and that they give, in their present form, a much 
more satisfactory interpretation of trade statistics than 
can be made directly from the raw dollar statistics by 
even the best-qualified student. 



CHAPTER IV 

FLUCTUATIONS IN PRICE-LEVELS 

By IRVING FISHER 

ELSEWHERE,t I have shown that a chief determinant of 
the business cycle is the rate of change of the price-level, 
or, reciprocally, of the purchasing power of the dollar. A 
curve (P'), representing this rate of change of the index 
number (P) of wholesale prices of the United States 
Bureau of Labor Statistics, was found to be highly cor­
related with the curve (T) of the American Telephone and 
Telegraph Company, representing the physical volume of 
trade. This trade curve (T) lags behind P'; but, if P' 
is pushed forward three months and then smoothed by a 
moving average ("trailing" through eight months,..!"ith 
weights 8,7,6,5,4,3,2, I), this smoothed curve (P') is 
found to be correlated with T, for the period 1914-22, to 
the extent of 79 per cent. The above smoothing process is 
equivalent to assuming that the influence of any given 
"rate of change" (P') is distributed over the future, 
beginning in three months and tapering off in successive 
months, in proportion to the numbers 8, 7, 6, 5, 4, 3, 2, I. 

A closer correspondence is obtained if, instead of 
assuming the distribution of effect to follow the last­
named evenly descending series, we assume a series 
(Q-2-6-11-18-23-25-23-18-12-7-4-2-1), representing a 
type of the frequency or probability distribution, and if, 
instead of the Telephone and Telegraph Company's T 

1 The present paper is merely a report of progress on the study outlined in 
the Quarterly Publication of the American Statistical Association. December, 
J923· 



FLUCTUATIONS IN PRICE-LEVELS 51 

curve, we take the T curve recently constructed by the 
Harvard Committee on Economic Research. 

With these two changes, I find the correlation between 
the new p' and the new T, for the period 1915-22, to be 
86 per cent, while for the period 1919-22, it is 93 per cent 
and for the period 1920-22,94.4 per cent. 

1920 1921 1922 1925 

FIGURE 9. RAm OF CHANGE IN THE PRICE LEVEL COMPAl!.ED WITH VOLUME 

OF TRADE, 1920--23 
.. The curve P' shows the rale of ,ha .. ge in the price-level, .. smoothed .. and projected ahead 

about seven months. Thus, at the start, the curve is 35 points above the zero line. indicating 
Il rate of increase of prices seven months previously of 35 per cent per annum. The curve T 
represents the physical volume of trade as measured by the Harvard Committee on Eco­
nomic Research, corrected for secular trend and seasonal variations and with the employ­
ment item omitted. The beaded part. at the end, is the American Telephone and Telegraph 
Cpmpany'. trade curve. added in order to carry the figures more nearly down to date. 

These figures are, so far as I know, the highest of any 
yet found between business and business forecasters. The 
extremely high correlation (94.4 per cent) for the period 
1920-22 is shown in Figure 9. This shows that by this 
forecaster it would have been possible, months in advance, 
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to have foretold almost exactly the course of the recent 
depression of trade and the recovery therefrom. 

The above results are the best thus far found from 
numerous trials, both as to lag and distribution of influ­
ence. They are not final, and I am still engaged, with the 
help of the Standard Statistics Company, in working 
through laborious calculations, in the hope of finding an 
even closer correspondence, when the most appropriate 
type of distribution-of-influence is found, as well also as 
the best index (T) of the volume of trade. When this 
analysis of the influence of price change is complete, it 
may be possible to make a synthesis with other influences, 
besides the one here considered, that of the purchasing 
power of the dollar. 



CHAPTER V 

FORECASTING RAILWAY TRAFFIC 

By R. H. AISHTON 

R.Arr.WAY freight traffic is a composite of the business 
activities of all other industries. To arrive at a forecast of 
freight traffic one must survey the whole business field. 
Forecasting by any other industry depends only on the 
factors that have a bearing on the particular industry 
involved, whereas the railways must take into account all 
the problems that are faced by all the industries that 
utilize their facilities, which means all the industries of 
the nation. That is the hard part of it. 

The other side of the question is that the problem is 
simplified by the very fact that railway freight traffic is 
a composite - a cross-section, if you please - of all 
industrial activities. A single industry, in forecasting the 
future, may easily go wrong by placing its estimate too 
high or too low. When a large number of industries are 
combined, however, the law of averages will overcome, in 
some degree, the over- or underestimating of individual 
industries. 

Three principal factors must be considered in maiqng 
any forecast of railway traffic growth. The first factor is 
the growth of population. The increase between 1910 and 
1920 was about fourteen per cent. During the first twenty 
years of the present century, the increase was nearly 
forty per cent. 

The second factor is increased use of railway facilities 
per capita; that is, the increase in number of ton-miles per 
inhabitant per year, and of passenger-miles per inhabitant 
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per year. It is difficult to appreciate, unless one looks into 
the matter in detail, how rapidly the per capita utilization 
of our railway facilities has increased during recent years. 
For example, between 1900 and 1920 the number of ton­
miles per capita increased more than one hundred and 
ten per cent. As there was an increase of forty per cent 
in population during the same period, the cumulative re­
sult of an increase of forty per cent in number of persons 
and an increase of one hundred and ten per cent in the 
use of the railways by each person, was an increase of 
two hundred per cent in the total demand for transpor­
tation. 

The third factor is the continual change in character 
and composition of railway freight traffic. The average 
distance a ton of freight is hauled has been gradually in­
creasing during the past thirty years, and is now higher 
than ever before. The several commodities and groups of 
commodities making up the aggregate of railway freight 
have also shown marked changes in recent years. It is 
clear that both factors playa considerable part in volume 
of freight traffic and in number of tons carried one mile. 
The volume is affected by the shift from heavy, low-grade 
commodities to light, high-grade commodities, or vice 
versa. The number of ton-miles is similarly affected, not 
only by the volume of freight, but also by the average 
distance it is hauled. 

The railways have recently completed an interesting 
experiment in traffic forecasting. In order to provide 
adequate transportation during 1923, it was first nec­
essary to have some measure of what the business was 
going to be, as the basis of a tentative or working 
estimate of the probable volume of freight traffic that 
would be offered the railways. The Car Service Divi­
sion of the American Railway Association made such 
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an estimate using not only the known factors that I 
have referred to, but also the loadings already handled 
during the first two months of the year 1923. Compar­
ing that. record with the corresponding periods of the 
years 1918-22, we estimated the probable number of cars 
to be loaded in every week of the year 1923, from March 
to December. The light line on Figure 10 indicates 
the expected loading in cars of revenue freight per week. 
The heavy line gives the actual loadings week by week 
from March first. The two lines are very close together. 

The largest number of freight cars loaded in any week 
prior to 1923 had been 1,018,000, which occurred in the 
month of October, 1920. Only five times prior to 1923 had 
the railways loaded more than a million cars in any week. 
One of our problems was to estimate what the peak load­
ing of 1923 would be. From the computation outlined 
above, it appeared that the peak week this year would be 
well in excess of 1,100,000 cars. This prospect was so 
greatly in excess of past experience that, in order to be 
safe, we reduced it to 1,080,000. That our estimate was 
conservative is indicated by the fact that our peak loading 
this year was slightly in excess of 1,097,000 cars - within 
less than three thousand cars of our original estimate 
of 1,100,000, or within three tenths of one per cent. In 
addition, beginning with the first of June and continuing 
down to the second week of November, the railways 
loaded more than a million cars each successive week, 
with only three exceptions, those exceptions being the 
two holiday weeks in July and September, and the week 
in August during which occurred the funeral of President 
Harding. In all, there were twenty-one weeks in 1923 in 
which more than a million cars were loaded. During nine 
consecutive months, the loadin~ averaged more than a 
million cars weekly - a remarkable record in itself. 
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After some study of the problem, I am inclined to 
think that the first three months of the year furnish a 
fairly good measure of what the traffic of the year as a 
whole is likely to be. Taking the carloadings of the five 
years 1918-22, I find that the average ratio of the loadings 
of the first three months to the total annual loadings was 
22.66 per cent. That is, the railways in those five years 
handled between twenty-two and twenty-three per cent 
of their total freight business during the first quarter. 
Variations from this percentage in the several years are 
remarkably small, when we consider that the year 1918 

was a war year, that the year 1919 was a period of re­
cession in business, that the year 1920 was marked by 
feverish business activity and inflation, that the year 1921 

was one of deep depression, and that the year 1922 

showed only partial recovery. In other words, none of 
these five years can be regarded as a normal business 
year; yet the highest percentage shown by the first 
quarter of any of them was 23.55 per cent, and the lowest 
21.84 per cent, compared with the five-year average of 
22.66 per cent. The range from low to high was less than 
two per cent, and the maximum variation from the 
average was less than one per cent. If this experience 
over the period of five years for which weekly carloading 
statistics are available supplies any basis for a method 
of forecasting, it will be possible in any year, about the 
first of April, to estimate the probable traffic for the 
remainder of the year. • 

Such a forecast must always be made with the fact in 
mind that unforeseen occurrences, such as prolonged 
industrial strikes, coal strikes, railway strikes, or foreign 
disturbances, may occur at any time to upseUhe estimate. 
Our presidential election every fourth year is also a 
disturbing element. Crop possibilities can never be 
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accurately forecast. Seasonal variations in traffic cannot 
be accurately measured beforehand. Whether we shall 
ever again make a guess within three tenths of one per 
cent of the peak traffic carried in anyone year and within 
three per cent of total traffic carried, as we did in 1923, re-
mains to be seen. . 

DISCUSSION BY JULIUS H. PARMELEE 

IN view of the unprecedented freight traffic handled by 
the railways this year, the· fact that the estimate made 
by the American . Railway Association last March was 
sustained by the actual traffic of the year within a margin 
of error of three per cent is nothing short of remarkable. 
This was not a fortuitous result, for the actual loadings 
paralleled the estimates within a fairly close range week 
after week through the year. In comparing the estimated 
with the actual traffic of the four weeks of November and 
the first two weeks of December, for example, I find that 
the margin of error was only nine tenths of one per cent. 
This indicates that the estimate for the year was not a 
haphazard one, but was the. result of an intelligent sta­
tistical computation. 

This leads me to comment on one outstanding feature 
of this matter of forecasting railway traffic; namely, its 
seasonal character. Mr. Aishton has referrred to this 
phase of the subject, and has expressed the opinion that 
with the actual results for the first two or three months of 
any year in hand, the traffic of the remaining months can 
be plotted with a fair degree of accuracy. Barring such 
interruptions to the seasonal swing as may be caused by 
coal strikes, railway strikes, or other serious disturbances, 
any portion of a year's traffic will apparently furnish 
a clue to the remainder. The future experience of the 
American Railway Association with this method of fore-
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casting, on the basis of seasonal movements of traffic, will 
be awaited with great interest. 

That railway traffic is seasonal to a marked degree is 
clear to any one who studies the record of carloadings 
during recent years. Every year shows a very wide 
spread between the high week and the low week: that is, 
between the peak and the valley. Omitting the weeks that 
are affected by the occurrence of a national holiday, the 
spread between high and low in each of the last five years 
has been as follows, stated in terms of the percentage by 
which the high week was greater than the low week: 1919, 

47·4: 1920, 69·3: 1921 ,44.7: 1922,42 .9: 1923, 34·1. The 
average of the valleys for the five years was 692,000 cars, 
while the average peak was 1,015,000 cars. Thus the 
average high was greater than the average low by 323,000 

cars, or nearly fifty per cent. 
The question arises whether this violent fluctuation in 

seasonal loadings could not be avoided, if some of the 
industries whose shipments are now seasonal endeavored 
to distribute their shipments more evenly throughout the 
year. This subject has too many ramifications to be more 
than suggested in this brief discussion, but it is worth 
noting that two efforts were made this year in the direction 
of a more even distribution of traffic, and that both efforts 
were reasonably successful. In the first place, the rail­
ways themselves moved the coal needed for their own use 
earlier than usual, so as to get that traffic out of the way 
of the heavy commercial movement during the fall. Thus, 
in December, they had a larger amount of fuel coal in 
storage than ever before. The result was to shift a part of 
the railroad coal traffic to earlier months, and to spread 
out the total year's movement to that extent. 

The second example was the voluntary effort made by 
the cement industry to reverse the usual proportion of 
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their shipments as between the first and second half of 
1923. Instead of shipping forty per cent of the total be­
fore July 1 and sixty per cent after that date, they 
shipped. approximately sixty per cent before and forty 
per cent after. This was done to enable the railways to 
handle their traffic more evenly throughout the year, for 
the bulk of the crop movements must necessarily be 
concentrated in the second half of the year, and any other 
traffic that can be shifted from the second half to the first 
half relieves the pressure of traffic at a time when it is 

. most needed. 
These are but instances. There may be others, and 

there should be many more. This element may properly 
be regarded as a part of the problem of stabilization. If 
railway traffic could be more evenly distributed, it would 
not only simplify the problem of forecasting, but would 
have much wider benefits as well, for it would result in a 
better balanced and therefore more efficient transporta­
tion service, more even employment on the railways, and 
a helpful reaction on the general stabilization of industry. 



CHAPTER VI 

FLUCTUATIONS IN RAILWAY TRAFFIC 

By DAVID FRIDAY AND L. E. PEABODY 

THE volume of transportation depends upon the volume 
of commodity production within the country and the way 
in which that production is geographically distributed 
and diversified. The unit which is most valuable for 
measuring· transportation, when comparing the number 
of times commodities are retransported, is the number of 
tons originating. Its defect is that it takes no account of 
distance, and distance carried is of the essence of the 
transportation service rendered. Revenue ton-miles is 
the unit which expresses both the weight of the total 
tonnage carried and the average distance transported. 
In surveying the general growth of the transportation 
function in modem industrial society, the revenue ton­
mile is used as the unit of transportation. 

The period chosen for study here is that from 1890 to 
1922. Figures showing the increase in revenue ton-miles 
are available throughout this period. It is impossible, 
however, to get any index of production that dates back 
to 1890. Therefore, the studies which attempt to com­
pare the growth in production with the growth in trans­
portation services of the various classes of commodities, 
such as agricultural products, the products of mines, and 
manufactured goods, must begin with 1900. We have 
used for this purpose the production index of Edmund 
E. Day, which begins with 1900. 

By 1890 the railroad system of the United States had 
begun to assume its present character as a nation-wide 
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transportation system, supplying all parts of the country 
with railroad facilities. It had expanded from 52,922 
miles of road in 1870 to 93,267 in 1880j and, again, to 
163,597 in 1890. There were still many portions of the 
country which were a considerable distance from the rail­
roads, and the twenty years between 1890 and i910 saw 
an extension of branch lines for the convenience of these 
communities. But the system as it stood in 1890 was a 
national system. It makes, therefore, a logical starting­
point for the analysis of variations in railway traffic. 

Traffic on the railways of the United States, measured 
in revenue ton-miles and revenue passenger-miles, has 
shown a remarkable increase since 1890. Revenue ton­
miles havdncreased from 76.2 billion in 1890 to approx­
imately 420 billion in 1923. Revenue passenger-miles 
during that period of time have increased from 11.8 
billion to about forty billion. Figure II shows that the 
climb was steady and with very few decreases until 1914. 
After that year, both freight and passenger traffic are 
more irregular in their movemente'. 

Ton-miles increased at a somewhat faster rate than 
passenger-miles, both relatively and absolutely. The 
trends, obtained by the least-square method, for the two 
kinds of traffic are: 

Ton-miles ':I = 5·405' + 223.288 
Passenger-miles 'Y = 0·535t + 26·494 

where 'Y is the ordinate of ton-miles or passenger-miles 
(in billions) and t is time. The unit of time is the half­
year, with the origin halfway between 1906 and 1907. 
Ton-miles per capita are very nearly linear, and it seems 
reasonable to expect them to continue so. Passenger­
miles per capita are not so stable in their increase as ton­
miles per capita. 

The traffic for the period from 1890 to 1916 is given in 
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the reports of the Interstate Commerce Commission on 
the basis of the fiscal year ending June 30th. These 
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figures have been put on a calendar-year basis by the use 
of the seasonal variations of freight and passenger traffic. 
These seasonal variations show that 47.2 per cent of the 
freight traffic and 47.3 per cent of the passenger traffic is 
moved in the months from January to June, inclusive, 
and that 52.8 per cent of the freight traffic and 52.7 per 
cent of the passenger traffic is moved in the months from 
July to December, inclusive. It is then a simple matter 
to combine these amounts and get the traffic on the 
calendar-year basis. Since 1916 the reports of the 
Commission use the calendar instead of the fiscal year. 

Freight business reaches its first peak in 1892 j 
passenger business, in the following year. Both fall 
slightly after this, and then unbroken climb to a double 
peak in 1913. Ton-miles fall to a low point in 1914, and 
passenger-miles, in 1915. After the lows in 1914 and 1915, 
both ton-miles and passenger-miles advance more rapidly 
than in any other part of their path, due to war activities. 
Ton-miles are at a peak of 409 billion in 1918, drop to 367 
billion in 1919, and rise to 414 billion in 1920. Passenger­
miles climb steadily to a peak of 47 billion in 1920. Both 
then fall very sharply, ton-miles to a low in 1921 and 
passenger-miles to a low in the following year. Both rise 
again during 1923 and establish a new high of 420 billion 
for ton-miles. It is significant that passenger-miles for 
1923 are close to the figure for 1917. 

Cyclical Variations 
If the ordinate of secular trend is calculated for each 

year from the equations given above, the difference 
between that ordinate and the actual figures for a given 
year will measure the deviation from the "normal," or 
expected figure. The ratio of that deviation to the 
ordinate of trend will give the percentage deviation of the 
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actual from the expected figures for any given year. 
These percentage deviations for both freight and 
passenger traffic have been made for the years from 1890 
to 1923 and are presented in Figure 12. The two cycle 
curves move together fairly closely, except during the 
years from 1907 to 1914. During that time passenger 
traffic was well above normal, while freight traffic was 
about equally below it. There is a noticeable similarity 
in the movements of the two kinds of traffic,and, as in the 
two curves previously considered, a lag of a year or two 
in the highs and lows between freight and passenger 
traffic. Both freight and passenger traffic cross the 
normal line at about 1894. In 1897 freight reaches the 
low point of 13.7 per cent and passenger traffic, 21.4 per 
cent. Passenger traffic goes to a high of 8.3 per cent above 
normal in 1910, drops to a low of 6.2 per cent below normal 
in 1915, and then rises 17.3 per cent above normal in 1919. 
Ton-miles are 18.3 per cent above normal in 1917 and 18.6 
per cent below in 1921. 

Character of Traffic 
Since 1899, the reports of the Interstate Commerce 

Commission have classified freight traffic as follows: 
products of mines, manufactured products and mis­
cellaneous, products of agriculture, products of forests, 
less-than-carload (called merchandise in the earlier re­
ports), and products of animals. The thirty-fifth Arinual 
Report of the Commission givel) the tons originating on 
all roads of the United States for 1899 and subsequent 
years. I~ the earlier reports to the Commission, some 
roads fail~ to classify their tonnage: some failed to re­
port the tonn,age at all. In the later reports, some of the 
tonnage is cl~?sified as "unassigned." It was thought 
advisable, thed'''1ore, to take the tonnage originating as 
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given in the thirty-fifth Annual Report, and to classify it 
by means of the percentages of each class obtained from 
the reporting roads. The number of reporting roads is 
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considerably over eighty per cent of the total'in every 
year; so the errors will be small. 

Tonnage originating has increased steadily from 502 

million in 1899 to 1382 million in 1918, the year in which 



68 THE PROBLEM OF BUSINESS FORECASTING 

the greatest tonnage was moved. The following year, 
1919, was nearly as great, with 1377 million; but, in 
1921, the tonnage originating dropped to 1018 million, 
and, in 1922, to 1023 million, which is almost exactly the 
1915 figure of 1024 million. 

The number of passengers carried varies as follows 
(unit-one million); 1890, 492.4; 1914, 1063.2; 1915, 
985.7: 1920, 1269.9; 1921, 1061.1. The gains in number 
of passengers carried prior to 19II were much greater 
than during the succeeding period. 

One of the most striking features of freight traffic is the 
remarkable constancy of the ratios of the different classes 
to the total tonnage. (See Figure 13.) It is easy to under­
stand why more products of mines are shipped when the 
tonnage of manufacturing grows. The accommodation of 
animal products, forest and agricultural products to the 
controllable classifications is one of the curious results of 
our study. If the lows of the classifications are added, the 
result is 89 percent; if the highs of each of the classifica­
tions are added, the result is 112 per cent. The variation 
in percentage of a given class is very small. This is not 
true of the totals. Agricultural tonnage increased by over 
12 million from 1917 to 1918. Products of mines decreased 
from 801 to 640 million from 1918 to 1919, and many other 
equally large changes in the total tonnage of a given class 
might be cited. . 

We shall now study each of the classifications by itself, 
taking them in the order of size of the tonnage moved. 

Products of Mines 
Products from mines constitute from 51 per cent to 58 

per cent of the total tonnage moved on the railroads of the 
country. The average tonnage moved since 1899 is about 
520 million and the average annual increase is about 20 
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million. Table 5 shows the year of highs or lows, tonnage 
moved, and the relation of each year to normal. The 
movement may be characterized roughly by saying that it 
was above normal between 1905 and 1918 and below 
normal the remaining time. 

The greatest movement of products of mines came in 
the year 1917, with 801 million tons, and in 1918, with 
800.7 million tons. The year of smallest movement was 
1899 with 258 million tons. 

TABLE 5 
YEAR TONNAGE MOVED 

1901 .••..••... 302 million 
1904 .......... 368 .. 
1907 ....•.... ·522 II 

1909········· .490 .. 
1913 .......... 672 .. 
1915 .......... 568 u 

1917 .......... 801 u 

1919 .......... 640 u 

192 2 •••••••••• 532 .. 

RELATION TO NORMAL 

II per cent below 
8 per cent below 

14 per cent above 
2 per cent below 

16 per cent above 
9 per cent below 

19 per cent above 
10 per cent below 
31 per cent below 

Manufactured Products and Miscellaneous 
From 16 per cent to 22 per cent of the tonnage moved 

belongs to the class of manufactured products and mis­
cellaneous. The ratio of tonnage varies little from year to 
year and averages 18 per cent. The greatest tonnage is 
273 million in 1920; the smallest tonnage, 94 million in 
1899. The average annual increase is 5.6 million tons. 

TABLE 6 
YEAR TONNAGE MOVED 

1899. . . . . . • . .. 94 million 
1907 ....•..... 200 .. 

1909 .......... 151 .. 
1915 .......... 174 .. 
1917 .......... 263 Ii 

1919 .......... 228 u 
1920 .......... 273 .. 
1921 ••••••••.. 186 " 

RELATION TO NORMAL 

19 per cent below 
25 per cent above 
12 per cent below 
IS per cent below 
20 per cent above 

I per cent below 
16 per cent above 
23 per cent below 
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Products of Agriculture . 
The products of agriculture are from 8 per cent to 12 

per cent of the total tonnage carried. The increase in 
tonnage of this class has been steady and with few de­
clines. The greatest tonnage for this class was carried in 
1918 and amounted to about 127 million. The average 
annual increase is 3.5 Il;lillion tons. 

TABLE 7 
YEAR TONNAGE MOVED 

1899 •••••••••• 57 million 
1902 •••••••••• 61 II 

1907 ............... 84 u 

1909 .................... 78 ,. 
191!J ................... 110 u 

1917 .......... 114 II 

1918 ..... "." ...... 127 fa 

1922 •••••••••• 112 .. 

Products of Forests 

REI.A.noN TO NORMAL 

6 per cent above 
I per cent below 
5 per cent above 
7 per ceIlt below 

10 per cent above 
I per cent below 
7 per cent above 

21 per cent below 

From eight to thirteen per cent of the freight carried on 
the railways of the United States consists of the products 
of forests. The percentage has fallen steadily since 19II. 

Agricultural products were lower in proportion than 
forest products from 1900 to 1914: but since 1914 they 
have been higher. The total tonnage of forest products 
has shown a steady decrease since 1916. The greatest 
tonnage was carried in 1910 and amounted to 120 million. 
The average annual increase since 1899 has been 1.3 
million tons. 

TABLE 8 

YEAll TONNAGE MoVED 

1899 •••••••••• 55 million 
1910 .................. 120 u 

1915- .................. 96 u 

1916 .................. 114 lit 

8 II 
1921 ••••••••• j 3 

REI.A.noN TO NORMAL 

27 per cent below 
25 per cent above 
6 per cent below 
9 t>t!r cent above 

25 per cent below 



FLUCTUATIONS IN RAILWAY TRAFFIC 71 

tess than Carload 
Shipments classified as "Iess-than-carload" comprise 

from 3.69 to 5.08 per cent of the freight of the country. 
The average annual increase is about 1.6 million tons. 
This classification follows closely the normal and shows 
very much less variation than any other. 

Products of Animals 
Products of animals form the smallest proportion of the 

total tonnage, varying from 2.10 per cent in 1910 to 3.24 
per cent in 1919. The greatest tonnage of this class was 
shipped in 1918 and amounted to 39 million tons. The 
following year was nearly as large with 38.5 million tons. 
The products of this class were close to normal until about 
1915. From 1915 to 1920, they were greatly above normal; 
since 1920, about as much below normal. The average 
annual increase is about 0.85 million tons, the smallest 
increase of any classification. 

TABLE 9 
YEAR TONNAGB MOVED 

1900 ...•.••... 16.7 million 
1910 •••••••••• 21.6 II 

1918 ............ 39.0 II 

192 1 ............ 26·3 II 

RELATION 10 NORMAL 

6 per cent above 
10 per cent below 
24 per cent above 
22 per cent below 

Relative Growth in the Various Classifications 
If we take the average tonnage of each classification for 

the years 189~1908, inclusive, as 100 per cent, the ratio 
of the tonnage for each year to the average will give a 
series of index numbers showing the relative changes for 
each classification. These are shown in Table 10. 
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TABLE 10. INDEX OF TONNAGE MOVED 

YEAR AGRIC. AmMALs MINES FORESTS MFG. AND L.C.L. MISCEL. 

1899 82. I 82·5 67·0 65·1 66.2 77·2 
1900 88.1 88·3 79·7 80·7 75·4 85. 1 
1901 91.7 89.6 78 .3 81.2 84·5 83·2 
1902 88.6 91.6 89·4 91.3 91.7 64. 2 
1903 99·7 99·1 95·7 99·4 100·3 114·9 
1904 100.0 103.2 95·7 106·7 94·5 118.2 
1905 103.4 105.1 109·2 105.2 106.8 116.2 

1906 112.0 109.6 123.6 120.1 131.1 124.7 
1907 123·0 118.0 135·5 132 .6 141.0 95·0 
1908 110·9 112.8 125.9 117·7 108·7 120·4 
1909 114·7 115·7 127.3 123.4 106.6 123. 1 
1910 121.8 113·7 149·9 142.8 131.8 128.8 

1911 129.5 130.1 145·2 134.2 127·1 128.6 
1912 136 .8 136 .0 152.0 123·3 129.5 134·7 
1913 160.0 144. 1 174·6 138 .0 142.2 149·3 
1914 144·0 147.8 167.9 136 .5 130 .4 145·7 
1915 158 .5 143·6 147·6 114·5 122·9 177·2 

1916 164.0 168.1 195·3 136 .0 172.6 215·6 
1917 157·0 183·7 208.0 131.5 185.4 201.2 
1918 174·7 205.5 208.0 126·4 173·8 199·5 
1919 172.2 203.3 166·3 121·7 161.1 190 .8 
1920 165.7 152 .4 200.8 130·3 192 .9 198.0 

1921 170·3 138 .5 143.6 99·2 131.5 155·9 
1922 & 153·2 138.4 138.3 106.2 155·5 147·9 
1923 159·7 147·4 196.0 143.2 189.0 154·0b 

& Cl ..... 1 roads only. Years previous to 11115. fiscal years ending June 30; beginning 
with 1916. calendar years. 

b Estimated. 

HIGHS FOR THE SEPARATE CLASSES 

YEAR INDEX 
TONNAGE RELATION 

ORIGINATING TO NORMAL 

1918 Agriculture 174·7 126.532•038 6% above 
1918 Animals 205·5 38.964.708 24% above 
1917-18 Mines 208.0 801,009.852 19% above 
1910 Forests 142.8 II9,791,591 25% above 
1920 Mfg. an~ Miscel. 192.9 273.417,658 16% above 
1916 Less tha \ carload 215. 6 63.227.787 3% above 
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Estimates of Tonnage Originating and Average Haul in 1933 
If the growth of traffic continues for the various 

commodities at the same rate as during the last two 
decades, the tonnage originating for 1933 as calculated 
from these trends will be, in million tons, as follows: 

Products of agriculture.. . .......•........... 169.7 
Products of animals......................... 43.7 
Products of mines.. . . . • . . . . . . . . . . . . . . . . . . . . . 982.6 
Products of forests ............. :............ 126.0 
Manufacturing and miscellaneous............. 306.9 
Less-than-carload........................... 75.4 

Total tons originating ...•............... 1704.3 
Tons originating, 1921.. . . . . . . . • . . . . . . . .. 1017.8 

If, now, we take the estimated ton-miles for 1933, 
given as 565,000 million by the Sub-Committee on Sta­
tistics of the United States Chamber of Commerce, and 
divide that estimate by the above estimated tons 
originating for 1933, we get: 565,000 + 1704.3 = 331.5 + 
miles, for the average haul in 1933. The record of average 
haul has been as follows: 1900.242.73 miles; 1910, 249.68 
miles; 1920, 307.51 miles. 

The figure arrived at above for the average haul means 
an annual increase of about two miles per year from 1920 
to 1933. The average annual increase from 1910 to 1920 
was 5.8 miles: from 1900 to 19IO about 0.7 miles. The 
large increase of the decade ending in 1920 is partly due 
to the War. It seems reasonable to assume that the 
increase experienced in that decade will not be duplicated 
in the decade from 1923 to 1933. Another factor that 
would tend to lower the rate of increase is that the longer 
the haul, the more likely it is that attempts will be made 
to shorten it by moving factories nearer to the supply of 
raw material or by increasing the productiveness of farms 
nearer the markets. 
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Comparison. of Production· and Tonnage Originating: Pro­
ducts of Agriculture 

Day's index of production for agriculture includes the 
following products: hay, tobacco, cotton, com, oats, 
wheat, barley, rye, rice, white potatoes, sugar, and flax­
seed. Day forms his index by getting for each commodity 
its percentage of the average year 1909-13. He then 
weights each commodity in accordance with its average 
value for 1909-13 and combines the commodities by tak­
ing the geometric mean of the weighted percentages. 

We have constructed an index of tonnage originating, 
by using the method which Day employed. Three of 
the commodities, hay, tobacco, and cotton, are in both 
classifications, and Day's weights for them may be used. 
We need a weight for grain in the I.e.e. classification. 
This is obtained by multiplying each of Day's commodities 
that are not common to the two classifications, by Day's 
weight; the sum of these products then being divided 
by the sum of the commodities. The weights for the 
classifications of tonnage originating are: hay, 757.1; 
tobacco, 101.9; cotton, 919.9; grain, 6475.8. 

We next get for each of the four I.e.c. classifications, 
its percentage of the average year 1909-13. These 
percentages are weighted with the weights just obtained, 
and the geometric mean of the weighted percentages is 
taken. The result is an index of tonnage originating that 
is comparable with Day's index of production. 

The average annual percentage increase is the slope of 
the trend line and is the more dependable for comparison 
of the relative increases in tonnage originating and 
production. It shows the normal percentage increase in 
the two items. Both the average annual percentage 
increase and the per cent of increase in 1914 over 1899 
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TABLE 11. IlmEX OF TONNAGE ORIGINATING 

YEn INDEX OF TONNAGE INDEX OF 
OlllGINATING PRODUCTION 

1899 67·1 80·4 
1900 ·69·7 80·9 
1901 72.2 71.8 
1902 66·7 91.4 
1903 75·3 84·4 

1904 76.2 93·3 
1905 79·4 94·5 
1906 88·3 100·5 
1907 92.9 90·4 
1908 82·7 95·5 

1909 86.1 95.0 
1910 90·8 99·1 
1911 99·7 94·1 
1912 101.0 111.0 
1913 121.3 98.2 
1914 112.8 108·5 

In~19140verI899 68% 35% 
Average annual in-
~ 1899-1914 ..• 3.01% 1.54% 

show that, during this period, the amount of products of 
agriculture that were shipped on the railways of the 
country increased just about twice as fast as did the 
production of these products. 

Comparison Indexes of Each of the Four I.C.C. Classifica­
tions 

In Table 12 we compare the indexes of tonnage orig­
inating and tonnage produced for the four I.C.C. clas­
sifications. Taking the arithmetic mean of the percent­
ages of increase of the four classifications gives the 
following: 
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TABLE 12. TONNAGE ORIGINATING COMPARED WITH 
TONNAGE PRODUCED 

(Average of the years 1909-13 = 100) 

GRAIN HAy COTTON TOBACCO 

YEAIl 
TODS Tong Tons Tons Tons Ton. Tons Ton. originat- prodlilled originat- produced originat- produced originat- pro-
ing ing ing ing duced --------------

1899 ..•..•. 66·7 87.1 55·9 85·6 80.1 71.7 72.8 89.0 
1900 ..•.•.. 71.0 86.6 64·8 79·3 64.1 77·7 78·9 83·5 
1901 ..•.••. 72 .6 70.0 64·4 83.2 76·5 73.0 73·9 84.0 
1902 .••..•. 65·0 96.1 73·8 97·3 72·3 81.6 77.0 84·3 
1903· ••.•.. 74·4 84.8 73.2 101.6 82.0 75·6 90 .9 83·7 

1904· .••••. 75.2 90 .6 82·4 103·1 77.7 103·1 79. 1 67·7 
1905 ..•.... 76 .2 99·5 81.9 108·7 102·4 81.1 87·9 64·9 
1906· .•.... 88·4 103. 1 86·4 98 .9 88.6 101·9 93·0 70.0 
1907 ..•.... 90 .5 87·4 92 .2 107.7 III .9 85.2 97.8 71.6 
1908 ..•.... 81.5 89·5 85·9 116·9 88·3 101.6 84.6 73·6 

1909······ . 84. 1 95·9 86.0 110.8 102.0 76 .7 83·7 97·4 
1910 ..•.... 92 .2 103.0 94·2 103.4 78.1 89. 1 99·4 113.2 
1911 ....... 101.2 89·5 99·4 81.8 90 . 1 120·4 98.4 92.8 
1912 ....... 96 .9 116.1 107·7 108·3 128.0 105·1 103.5 98.8 
1913 ..•.••. 125.6 95·5 112.6 95.6 101.8 108.6 115·0 97·8 
1914 ..•..•. 113·4 103.5 II5·4 104·4 107.0 123.8 112·9 106.1 

Increase" 
1914 over 
1899 70% 19% 106% 22% 34% 73% 55% 19% 

Average per cent increase in shipments ...•••..••. 265 + 4 = 66 
Average per cent increase in production •••..••••• 133 + 4 = 33 

The production of all commodities except cotton has 
increased more slowly than shipments. Raw cotton is 
usually shipped but once, so that for this commodity 
production is nearly as large as shipments. The produc­
tion of hay, which is consumed mainly upon the farms 
where it is produced, is from fifteen to twenty times its 
shipments. The amounts of tobacco shipped are nearly 
double the amounts produced. This is partially ac­
counted for by in'l-Ports of tobacco, but not entirely, since 
imports form on1r about one twentieth of the amounts 
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produced. The excess of tons originating over tons pro­
duced is largely due to reshipment. 

Comparison of Production and Tonnage Originating, Tobacco, 
1915-22 

Day gives the figures for tobacco production for the 
years 1919-22, inclusive, on page 199, Review of Economic 
Statistics, July, 1923. The figures for the years 1915-18 
are taken from the Statistical Abstract. For the years in 
which these sets of figures may be compared, a slight 
difference is found in the two estimates of production. 

TABLE 13 

YEAR 
TOBACCO PRODUCTION TONS ORIGINATING 

(thousand tons) (thousand tons) 
1915 ............•..... 531 991a 
1916 .......•....••••.. 577 1016 
1917 ..........•.....•. 625 1029 
1918. . .. . . . . • • • • • . • . .. 720 II 60 

1919·················· 733 
1920 ....•.•........... 791 
1921 ....•.•.••..•.•.•. 535 
1922 •••••••••••••• " •• 663 

INDEXES 

(1919 =:' 100) 
YEAR PRODUCTION 

1915 .. ·0............ 72.4 
1916................ 78.6 
1917................ 85·2 
1918 ................ 98.2 

1919 ................ 100.0 
1920 ................ 107.9 
192 1. ............... 73. 0 

1922 ................ 90.4 
Average annual in-

crease 1915-22..... 2.31% 

1293 
1083 
933 
884 

TONS ORIGINATING 

76.6 
78 .6 
79. 6 
89·7 

100.0 
83. 8 
72 • 2 

68·4 

0.01% (decrease) 
• Obtained by combining fuK:al years 1915 and 1916 to get the calendar year. The aver­

age seasonal movement for tobacco for the years 1920, 1921, 1922, showed that 53.1 per 
cent 01 the total tonnage was moved during the first six months, and 46.9 pet cent during 
the last six months of the year. 



78 THE PROBLEM OF BUSINESS FORECASTING 

The increase in production of tobacco is now greater 
than the increase in tons originating (which over thEl 
whole period 1915-22 actually shows a very slight de­
crease)." This is in sharp contrast with the results obtained 
from the study of the period 1899-1914. The higher 
freight rates during the later period have probably caused 
those handling tobacco to reduce reshipments to a min­
imum. It would be interesting if the "average haul fot 
tobacco were available for comparison for the two 
periods. For 1922, the tons originating were 133.3 per 
cent of the tons produced as compared with 200 per cent 
or more in most of the years from 1899 to 1914. 

Comparison of Production and Tonnage Originating, of Pro­
ducts of Animals, 1909-22 

Day includes under the title, "Animal Husbandry," 
series for the following items: cattb, calves, whole milk, 
hogs, sheep, wool, poultry, and eggs. These series were 
obtained from 1899 to 1921 with the exception of milk, 
poultry, and eggs which were not available before 1914. 
This index is made up by the same method as his old 
index, namely, by taking the geometric mean of the items 
of the separate series. The inclusion of milk, poultry, and 
eggs after 1913 would not disturb the continuity of the 
index. 

The index for tonnage originating is simply the total 
tonnage with no attempt at weighting the separate items. 
It is believed that the two indexes will be comparable. 

The decrease in tonnage originating after 1919 tends 
to equalize the rates of increase in the two series given 
above; but the rates of increase before 1914 show that 
tons originating were increasing much faster than tons 
produced. Since 1918, tonnage originating has shown a 
great decline; while production, according to the Day 
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TABLE 14. PRODUCTS OF ANIMALS 

(1919 = 100%) 
INDEX OF TONNAGE INDEX OF 

ORIGINATING PRODUCTION 

1909····· .•......... 56 .4 82.8 
1910 ......•••••..... 60.1 75.0 
19II ......•..••••... 65·5 87·0 
1912 .•.•••••...•..•• 69·0 84·3 

1913 .•..•.••••••..•. 71.8 83·9 
1914 ................ 71.6 80·3 
1915 .. · ...... ·•·•· .. 75·1 86.1 
1916 ................ 82.7 93. 6 

1917 ................ 90·3 93. 2 
1918 ................ 101.1 103.2 
1919 ................ 100.0 100.0 
1920 ................ 75·0 92.5 

1921 ...•....•.....•. 68.1 92.9 
1922 .....•.•...••.•• 68.1 102.1 

Average annual in-
crease,I9Q9-14·· ... 3.38% 0.41% 

Average annual in-
crease, 1<)0<)-22 ..... 2.36% 2.04% 

. index, has remained nearly at the 1918 level. Reship­
ments of animal products have been cut down and there 
have been smaller shipments in all products of animals 
since 1918. 

Production and Tonnage Originating in Products of Mines 
It might be assumed that the reduction in the rate of 

increase of tonnage originating, relative to the rate of 
increase of tons produced, between the two periods, was 
due to the increasing use of the motor truck. Many of the 
tons that might have" originated" on the railroads were 
carried to their destination by truck. To test such an 
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assumption, we shall examine the products of mines. No 
important amount of this classification is moved by motor 
truck, as these bulky products, with a low value per 
unit of -volume, cannot be economically transported by 
truck. 

Using Day's index of production for products of mines 
and constructing an index of tons originating with the 
same base, we can compare production and shipments. 
Owing to changes in the classifications of the Interstate 
Commerce Commission in the later years, the index for 
tonnage originating is obtained from the tonnage for 
each year, with no attempt at weighting the various 
commodities. These indexes are compared in the follow­
ing table, first, for the period 1899-1914, inclusive; then 
for the period 1915-22. They show a close agreement, 
especially during the first period. 

Products of mines, tons originating, and tons produced 
have both decreased since 1914. But tons originating 
have decreased at a much faster rate. This is in agree­
ment with the findings in the case of products of agri­
culture and products of animals. Products of mines show 
a tendency to decrease reshipments. 

I t may well be true that the motor truck, instead of 
absorbing some of the tons originating, has actually 
tended to help keep the tons originating for products of 
agriculture and products of animals on an upward trend 
since 1914, instead of decreasing as in the products of 
mines. It is not safe to draw this conclusion upon the 
basis of the fact that tons originating in products of 
mines have shown a decrease, since the fluctuations, both 
in production an\~in shipment, of products of mines are 
sharper and of gr ater amplitude than the fluctuations in 
products of agricu ture and products of animals. 

\ 
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T ABLB IS. PRODUCTS OF MINES 
(average 1909-13 = 100) 

INDEX OF 
YEAR TONNAGE ORIGINATING 

1899 ........ ~ .. .. . .. 44· 7 
1900 .............. ·· 53.2 
1901 ••..•.••........ 52.3 
1902 ................ 59. 6 
1903 ...... ••·•·•··•· 64.0 

1904· .. · ............ 63.4 
1905 .. · .......... • .. 73.0 
1906 ................ 82.5 
1907· ............ · .. 90.5 
1908 ................. 84. 1 

1909 .... ·••••· .••..• 84.9 
1910 ................ 100.0 
1911 ................ 96.9 
1912 ................ 101.4 
1913 ................ lI6·5 
1914 ................ lI2.1 

Average annual increase 4.58% 

(1919 = 100) 
INDEX OF 

YEAR TONNAGE ORIGINATING 

1915 ................ 100.0· 
1916 ................ I17.3 
1917 ................ 125·2 

.1918 ................ 125·2 
1919 ................ 100.0 

1920 ................ 120.8 
1921................ 86·4 
1922 ................ 83·1 

Average annual decrease 4.84% 

INDEX OF 
TONS PRODUCED 

48.5 
51.3 
55. 6 
59·5 
65·5 

66.1 
78.4 
82·4 
90·2 
74. 8 

91.9 
97. 8 
94·3 

105·I 
lIO.2 
98.3 

3·99% 

INDEX OF 
TONS PRODUCED 

93·3 
104.8 
I12.2 
112·7 
100.0 

114. 2 

91.6 
97·5 

1.23% 

• Fiacal )'ear8 1111$ and 11116 combined to produce calendar ;year 1111,5. 
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Traffic Increases by Districts, 1899-1922 . 

I t remains to compare the growth of traffic in various 
geographical sections of the country.l The earlier reports 
of the Interstate Commerce Commission divided the 
country geographically into ten groups. Groups I, II, 
and III correspond closely to the present Eastern 
District, except that the Eastern District includes about 
half the State of Illinois. Groups IV and V of the earlier 
divisions are precisely the same as the present South­
ern District. Groups VI-X correspond to the present 
Western District, except that the eastern half of Illinois 
is now included with the Eastern. District ... The detailed 
table below shows the revenue passenger-miles and 
revenue ton~miles for these districts by years from 1899 
to 1922. These figures show that the Southern District 
had the greatest relative growth both in passenger-miles 
and i~ ton-miles. The Eastern District had the greatest 
absolute growth in both freight and passenger traffic and 
the smallest relative growth. 

TABLE 16. TRAFFIC BY DISTRICTS 

(Per cent that 1922 is of 11199) 
DISTRICT PASSENGER-MILES 

Eastern.. . . . . . • . . . . . .. 228 
Southern ..•.•.•...•... 324 
Western .•.••.•.• : •... 243 

AVERAGE ANNuAL INCREASE 

(Million) 
DISTRICT PASSENGER-MILES 

Eastern. . . . . . . . . . . . . . . 545 
Southern ........•..... 249 
Western ....•...•..... 415 

TON-MILES 

227 
477 
279 

TON_MILES 

5404 
2950 

3606 

1 Table 17 shows the growth -of railway traffic in various geographical 
districts from 1899 to 1922. 
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TABLE 17. GROWTH OF RAILROAD TRAFFIC IN THE UNITED STATES 
BY GEOGRAPHICAl. DISTRICTS 

Ya .... 

--
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
19II 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 

(Unit: one million miles) 

EAsTERN DISTI!.ICT SoUTHERN 
WESTERN DISTI!.ICT DISTRIC1" 

Rev. Rev. Rev. Rev. ton· Rev. passenrer- mil .. passen. ton·miIes passenger- Rev. ton-miles 
milea ger miles miles 

---
7.933 66,649 1,501 14,578 5,157 42,440 
8,692 75,044 1,502 17,097 5,845 49,458 
9,150 75.562 1,682 17,937 6.522 53.578 

10.241 78,727 1.854 19.397 7.596 59,155 
10,681 87,046 1,983 20.935 8.252 65.240 
11,026 87.010 2,116 21,738 8.781 65.774 
11,532 93,949 2,376 23.578 9.893 68.937 
12,291 107,489 2.434 27,253 10.443 81.136 
13,355 117.961 2.799 28.816 II.564 89.825 
13.544 108,302 3.005 26.979 12.534 83.101 
13.249 106.376 2,907 28,574 12,953 83,852 
14.400 125.025 3.223 33.840 14.716 96,152 

15.512 130,834 4.175 41,712 13.515 81,237 
15.745 134.947 4,335 44.250 13,052 84.884 
16.397 154.173 4,490 48.543 13,689 98.683 Class I 
16.649 144.428 4.698 50,132 13.911 93,760 Class I 
15.228 136.796 4.076 47.894 13.080 92.139 Class I ' 
16.862 178.898 4.669 62.298 13.591 124.576 Class I and II 
18.408 187,966 5.777 68,371 15,292 138,128 Class I 
19.517 190.943 7,405 72,101 15.755 142.335 
21,471 170.118 7.099 64.000 17.788 130•176 
21.927 188.518 6,618 76.925 18.304 144.863 
18,723 138,503 5.085 59.679 13.504 108.658 
18,083 151,210 4.856 69.565 12.531 n8,5H 

PER CENT THAT r92l! IS OF 1899 

PASSENGER-MILES 

Eastern District. . . . . . • . . . . . . . .. 228 
Southern District ...... ; ........ 324 
Western District ...•............ 243 

TON-MILES 

227 

477 
279 

The most surprising fact that is brought out by this 
study of traffic increases in the various sections of the 
country is the more rapid increase of ton-miles in that 
portion of the United States where the ratio of rural 
population is the highest. The Southern District has 
increased far more rapidly than either of the other two. 
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Since the growth of manufacturing activity and of min­
ing output has outrun the increase in agricultural output 
by more than fifty per cent during the last twenty years, 
this se.ems illogical. On second thought, however, it is 
clear that manufacturing output is sold in these very 
rural districts remote from the centers of manufacture. 
The volume of traffic relative to that of twenty years ago 
will depend upon the relative purchases of factory pro­
ducts by the farming community. This in tum will be 
determined by the economic surplus of these districts. 
Every one who has studied the increase in production and 
prices for American agriculture knows that this surplus 
has increased greatly during the last twenty years. The 
habit of production for home consumption has declined 
also. The farmer buys a much larger number of things 
than he used to, and sends his products to market in their 
raw state. Whatever the reason may be, the fact is clear 
that the southern portion of the United States is the 
section where transportation is increasing most rapidly. 

For the future, the volume of transportation must be 
determined primarily by the growth of production. That 
growth has been remarkably even over almost half a 
century, and will probably continue so. The interesting 
possibilities are the relocation of industry, especially of 
agriculture, much nearer the center of consumption; the 
development of water transportation via the Panama 
Canal; and the shift of high-grade commodities and less­
than-carload-lot freight to the motor truck. Anyone of 
these factors would make an appreciable change iIi the 
growth of revenue ton-miles of freight carried. If all were 
operating in the same direction, they might well bring 
about an important check in the rate of growth for rail­
way traffic. Thus far, there is not sufficient evidence upon 
the probable development of anyone of these factors to 
warrant a proph~y. 



CHAPTER VII 

NEW DATA NEEDED FOR FORECASTING 
By FRANCIS WALKER . 

IN the scientific study of the business cycle, there are 
three chief aims: (I) to determine fully the causes of 
business cycles and the processes of their development; 
(2) to discover, from the usual sequence of events, what 
facts reveal an approaching crisis and the inevitable de­
pression which results therefrom; (3) to consider what 
corrective measures may be taken to mitigate the extent 
of the oscillations· of the business cycle, and the bad 
effects resulting from such crises and depressions as can­
not be wholly prevented. Concisely stated, the problem 
is to understand, to forecast, and to stabilize industry. 

If some of the suggestions made here seem to involve 
a good deal of labor and expense, it should be remembered 
that the evils to be prevented are enormous, both from 
the point of view of material wealth and from that of 
human misery. Viewed from the former and perhaps less' 
important standpoint, it has been estimated by eminent 
statisticians that the fluctuations of the business cycle 
for the ten years 1909-18, inclusive, cost the people of 
the United States no less than $8,865,000,000 in -loss of 
national income, or nearly a billion dollars per annum. 1 

It is important to note that the prevailing trend of 
thought attaches great significance to the fluctuation of 
profits as a powerful and pervasive factor in the develop­
ment of the business cycle. Especially the costs of pro­
duction in relation to the prices of commodities are 

I Business Cydes and Unemployment, New York, 1923, p. 39. 



86 THE PROBLEM OF BUSINESS FORECASTING 

asserted to exert a major influence. Professor Wesley C. 
Mitchell, in his comprehensive treatise on this subject, 
lays special emphasis on these factors, and various other 
authorities base their theories of crises largely upon the 
changes in profit. 

It is obvious, also, even apart from the consideration 
of the particular problem of the business cycle, that our 
system of private industry for its efficient working pre­
supposes that there will be a gradual flow of capital into 
the industries that are undeveloped and earning relatively 
high rates of profit, and a flow out of industries in which 
there is an overdevelopment, and where there are losses,· 
or relatively low rates of profit. Such a flow occurs at the 
present time, but it is not always in the right direction, 
because some men do not know the true general condi­
tions. For this reason, maladjustments in investment 
take place. These are vastly more serious than subsequent 
maladjustments of prices, which are much more capable 
of timely rectification, without individual loss and social 
waste. In other words, one of the best ways to minimize 
the extremes of the business cycle is to make public the 
average rates of profit in the various branches of industry. 

Little use has been made of these significant items of 
information, profits and costs, by most of those who have 
worked in the field of business cycles. One obvious 
reason is the' fact that such data are not generally avail­
able, or else not available in a satisfactory form. As to 
costs of production of staple commodities and the mar­
gins of profit between such unit costs and unit prices, 
there is v\ery little current information at hand, except 
sometimes, to members of trade associations in partiCular 
branches ofjndustry, and, sporadically, in reports of gov­
ernment inirestigations. The latter, while containing 
much valuable information, have not been sufficiently 

\ 
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comprehensive or continuous to afford adequate informa­
tion regarding business cycles. 

As to profits of business, certainly more comprehensive 
information is available in the industrial handbooks; but 
the data have not been suitably compiled, and the profits 
are often reported in a very inadequate and unsatis­
factory form, as, for example, after payment of Federal 
taxes. As a consequence, for the purposes of actual study 
of this factor, chief reliance seems to have been placed 
hitherto on the earnings of railroad companies, as com­
piled and published by the Interstate Commerce Commis­
sion, with occasional reference to other and sporadic 
data, such as the earnings of banks, or of the United 
States Steel Corporation. It does not need any argu­
ment to show that the earnings of the railroads, with 
more or less fixed rates as the basis of earnings, furnish 
no reliable indication of the course of business profits 
generally. The reports of the Steel Corporation furnish 
valuable data for a large portion of the steel industry, 
but there is not sufficient reason to assume that the trend 
of its profits represents very accurately the movement 
of profits in manufacturing business generally, to say 
nothing of trade and finance. 

Then; is being gradually developed, however, through 
the Income and Corporation Tax Statistics of the 
Treasury Department, a valuable summary of the annual 
profits of incorporated companies engaged in industry and 
trade. These figures are very useful; but they have the 
great drawback, from the point of view of the study of the 
n~ture of the business cycle, that they are for a few 
annual periods only, while from the point of view of 
prognostication of the future trend of business, the long 
delay in their publication makes them entirely unservice­
able. In spite of these drawbacks, they deserve careful 
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study. For example, the differences shown in the trend of 
the average rates of return for the various groups of 
corporations are very marked. The reported rates of net 
income to invested capital for 1919, 1920, and 1921 are 
shown in the following tabulation: first, for the principal 
groups of corporations; and, second, for particular 
branches of manufacturing industry. 

TABLE IS. PROFITS OF CORPORATIONS 

RAm OF NET INCOME TO INVESTED CAPITAL 

1919 
A~~lture ....... : ...........•..•.•....•. 12.2 
Mmmg and quarrymg ...•.........•..••.•. 10.2 
Manufacturing ..•......................... 19.9 
Construction. . . . . . • . . . . . . . . . . . . . . . . . . • . .. 25.6 
Transportation. . . . .........•............. 6.4 
Trade ................................... 19.9 
Public service, hotels, etc ................... 13.6 
Finance, insurance, etc.. . . . . . . . . . . . . ... . . . .. 7.9 
Mixed ..•................................ 10.6 
Ia.liquidation.. . . . . . • . . . . . . . . . . . . . . . . . . . . . 5.9 
Inactive ....•......•.•.••........ ~ .•..... 7.4 

Total ....•...........•.•.....•...•. 14.1 

MANUFACTURING GROUPS 

RAm OF NET INCOME TO INVESTED CAPITAL 

1919 
Food, liquor, tobacco ..........••••..•.•... 24.2 
Textiles and textile products ........ _ ....... 27.9 
Leather and leather products ...•........... 30.3 
Rubber and rubber products ..•.•.•.....•... IS.S 
Lumber and lumber products ............... 17.0 
Paper and pulp and products. • . . . . . . . . . . . .. 17.4 
Printing and publishing.. . . . . . • . . • . . . . . . . .. 19.8 
Chemical and allied lines ... : .........•..... 16.0 
Stone, clay, and glass products ..•.•...•...•. 14.3 
Metals and metal products. • . . . • . . . . . . . . . .. 17.7 
All other .•.•••••.•..••.•••••••••••••••••• 19· 5 

Total ..•.•••••••••••••••••••••••••. 19·9 

1920 
11.7 
14·4 
14.6 
17·9 
6·3 

15·7 
16·7 
6·3 
9. 0 

5·S 
H 
11.3 

1920 

12·9 
17·S 
14·7 
6.6 

17·9 
2S·7 
22.1 
16.0 
17. 0 

II·9 
14·4 
14.6 

1921 
12.6 
6.2 

13·0 
16. I 
7· S 

15·S 
IS.2 
9. 0 

11.4 

11.1 

1921 

16·3 
17·5 
16.S 
15·6 
13·5 
13·5 
20.S 
17·5 
'.14·5 

S.2 
12·5 

13.0 
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Taking all the corporations combined, the trend was 
downward for the three years 1919, 1920, and 1921; but, 
considering the several classes, in four instances out of 
eight, the highest rate was in 1921, and in one case, in 1920. 

Taking the manufacturing corporations only, the average 
trend was downward also; but, considering the several 
industries in this class, in four cases out of eleven the 
highest rate was in 1920, and in one case, in 1921. 

The metal industry shows a downward trend consider­
ably more pronounced than that of any other industry. 
This would suggest that it does not form a very accurate 
measure of the extent of the fluctuations in business profit. 
I t may also be noted that the transportation class does not 
show a trend of profits like that of the average of all cor­
porations. This is true, not only for the transportation 
group as a whole, but also for the steam railroad group. 
The same variations in. trend of profit are found for the 
mining industries, the fluctuations for coal, metals, and pe­
troleum being entirely dissimilar. In so far as manufactur­
ing and mining profits are significant for the business 
cycle, therefore, it is evident that data should be secured 
for at least several major divisions of such industries. 

If recourse is had to the statistical data of the States, 
the available information is much less satisfactory. 
Excellent data on corporation profits are apparently 
obtained by Massachusetts in its Business Corporation 
Excise Tax Returns, Which include quite elaborate 
balance-sheet and income statements; but the figures, 
unfortunately, are no longer published and have never 
been compiled in a convenient form for this purpose. 
Pennsylvania also obtains elaborate corporation reports 
relating to both investment and earnings; but the data, 
unfortunately, are not published. The taxation returns 
of Connecticut include detailed income statements, but 
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inadequate data on investment. It is understood that the 
data reported by corporations in Wisconsin are fairly 
complete for the purpose of determining the rate of profit 
on investment, but apparently they are not compiled for 
publication. The State tax data, like those of the 
Federal Government, are limited to yearly returns, which 
are hardly frequent enough for some of the most impor­
tant purposes of analysis of the business cycle. 

The second subject on which information is suggested 
above, as necessary for a better understanding of the 
business cycle, is with respect to unit costs, prices, and 
margins of profit of staple commodities. Where staples 
are produced in large quantities, whether in production to 
stock, or upon the basis of orders received in advance of 
production, it is convenient and customary among most 
well-operated companies to determine the monthly pro­
duction costs for comparison with the current reali­
zations from sales; that is, the average selling prices. 
Such data reflect in a very accurate manner the trend 
of business prosperity. The cost sheets show, not only 
fluctuations in raw material costs (except where large 
stocks are carried), but also the real changes in labor 
expense for which data on changes in wages are often a 
very deceptive guide. The realizations from sales, also, 
reflect more exactly the real conditions of business opera­
tion than current price quotations, which often do not ap­
ply because of long-term sale contracts and other reasons. 

Information on cost of production has varying degrees 
of utility in preventing extremes in the business cycle, 
depending on the recency of the data. Sometimes, cost 
figures a year or more old may be of some value, if the 
industry is a stable one; but fresh data are being con­
stantly produced, which have a vastly greater utility in 
preventing improvident business action. 
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While in various government publications and in 
engineering literature considerable information may be 
found regarding past costs of production and the margins 
of profit per unit, there is little current information now 
available, apparently, except in the compilations of cer­
tain trade associations. The Federal Trade Commission 
in 1920 inaugurated a regular monthly service of this 
character for certain basic industries, but was prevented 
from carrying out the plan by judicial injunctions. On 
the other hand, certain recent judicial decisions. have 
made many trade associations hesitate to engage in the 
practice of compiling and circulating such data among 
their members. Provided the legal questions are favor­
ably determined, it would seem most feasible that such 
work should be undertaken by governmental authority in 
order to afford the best possible guaranty of accuracy and 
completeness. 

The principal suggestion is that for a number of the 
most important basic industries, particularly those pro.­
ducing staple goods which can be measured in quantity 
as well as value, there should be established a system of 
reporting monthly the desired facts to a central agency 
which would combine the data and publish them immedi­
ately. The facts to be reported should include, for 
specified products in each industry: (I) the quantities 
sold and the average selling prices; (2) the quantities 
produced and the average costs of production, including 
items for raw materials and labor; (3) the orders received 
during the month in quantities of the specified goods, and 
the total of unfilled .orders outstanding; (4) the capacity 
of the plant for the production of each commodity; (5) the 
stocks of specified raw materials and finished products. 
Where there is practically only one product, or one im­
portant product, the monthly cost statement could be 
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combined with the data on sales in a way to give the 
operating profits per unit for each month.-

For some industries certain of these items might be left 
out. Doubtless in others new items might be called for to 
great advantage. Thus stocks of raw materials are 
-important in the lumber industry or the tobacco manu­
facturing industry where they are held for the purpose 
of maturing them, but relatively unimportant in the steel 
industry or the coke industry. So, also, in finished pro­
ducts, stocks are important in the implement industry 
or the furniture industry, where the production pro­
gramme is figured out long in advance, but less important 
in the newsprint paper industry, where shipments are 
largely made on long-term contracts. In addition to these 
monthly reports on the above-mentioned items, the 
companies engaged in these basic industries should 
furnish reports each quarter regarding their net earnings, 
and each year they should furnish a balance sheet. Thus, 
the current rate of profit in the industry as a whole could 
be determined quarterly. Incidentally, certain other 
items of considerable interest, but of less critical impor­
tance, would be made available for the more particular 
analysis of conditions. 

The foregoing items of information would throw a 
valuable light on the real course of the business cycle not 
made clear by data now available and would furnish use­
ful indexes for forecasting developments. Such data, 
taken, of course, in connection with data on credit, 
general prices, and international trade, would give a more 
exact basis for understanding industrial conditions and 
forestalling disastrous depressions in business, such as 
those from which this country has so severely suffered 
duri?g the last three years. 



CHAPTER VIn 

RELATING MANUFACTURING POLICY TO THE 
BUSINESS CYCLE 

By L. D. H. WELD 

IN relating manufacturing policy to the business cycle, 
the first problem is to decide how far we can rely on fore­
casts of general business conditions, and what forecasts 
are to be used. This subject does not require considera­
tion here, except to point out that there is often a"radical 
difference of opinion among some of our leading fore­
casters, and that often one cannot be sure at "any particu­
lar time (when he needs "to determine a manufacturing 
policy for some months in advance) what business 
conditions are going to be. For example, to begin drawing 
on the packing industry for illustrations, there is always a 
large supply of hogs during the winter months. A large 
quantity of pork must be put into storage for use d,uring 
the summer and early fall when the hog supply is light. 
When we are having unprecedented receipts of hogs, we 
want to know how much pork we should put away, and 
how much we should force on the market this winter: It 
is a problem in the relationship of present prices to next 
summer's prices. 

The uncertainties of business forecasting were well 
illustrated in the fall of 1923. We had a much greater re­
cession in business activity than some of our best services 
predicted. Some of the organizations that statisticians 
think are using questionable methods were nearer right, 
than other organizations that are supposed to be using 
the most scientific methods. The point is, of course, that 
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there is still a lot of work to be done before we, who are 
facing real business problems, can be sure that we have 
something on which we can rely. Not that we need or 
expect infallible prediction. There are too many factors 
which are either fortuitous, oro on which it is impossible 
to get data. Among the fortuitous factors may be 
mentioned wars, political changes at home and abroad, 
strikes, and crop failures. Among factors on which there 
is not enough knowledge are the following: costs and 
profits of industry; invisible stocks of goods on hand; 
effect of the Federal Reserve System on industrial con­
ditions; and the workings of mass psychology. But 
substantial progress has been made, and we may expect 
further progress. 

The question is, how can an individual manufacturing 
concern relate its policies to the business cycle? Before 
enumerating some of the difficulties encountered by an 
individual company, let me point out that oftentimes 0 

one industry, so-called, may really be a combination of 
industries, and that each branch presents special problems 
and requires separate treatment. For example, in the 
packing industry, cattle, hogs, and sheep each have to be 
studied separately. What we develop on por~ opera­
tions is of little value in determining policy in the manu­
facture and sale of glue, or of fertilizer, or of soap. Hides 
and wool have different relations to the business cycle. 
Cold-storage operations in butter and eggs present their 
own problems. 

Now, let us enumerate some of the difficulties that an 
industry is likely to encounter, in relating its policy to the 
business cycle: 

(I) In some industries, production and price policies 
have to be governed by supply of raw materials, which 
varies with little or no relation to business conditions. 
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The iron and steel industry can largely control its raw­
material supply, and can therefore relate its manufac­
turing policy, to a certain extent at least, to business 
conditions. Not so with many industries that are 
dependent on raw materials, the supply of which cannot 
be controlled. This is true of the leather industry, for 
example, where the supply of hides is a by-product of the 
packing industry, and cannot be shut off when business 
conditions are bad. The same is true, to some extent at 
least, of the oil refiners, because of the difficulty of 
controlling the output of crude oil. This situation: obtains 
particularly in industries which rely on agricultural raw 
materials. Flour mills, for example, have to be governed 
largely by the available supply of wheat. Fruit canners 
are at the mercy of natural conditions, which may cause a 
bounteous harvest or a crop failure on the acreage for 
which they have contracted. The beet-sugar industry is 
in a similar situation. 

Perhaps no industry better illustrates this difficulty 
than the packing industry. The supply of live stock at 
anyone time has practically no relation to business 
conditions at the time of marketing. The hogs that are 
coming to market this winter were born last spring, as a 
result of breeding during the winter a year ago. The atti­
tude of farmers toward breeding a year ago was largely 
determined by the supply of corn and the relation be­
tween the price of corn and the price of hogs at that time. 
This takes us back to the com crop of summer before 
last as one of the principal determinants of hog supply 
and hog prices to-day, and for several months to come. 

(2) Style changes affect many industries. The leather 
industry furnishes good examples. This industry was hit 
harder than most industries during the slump of 1920• 

But when it was losing millions of dollars on sole leather 
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and calf skins, it was making good profits on patent 
leather. This was due simply to the fact that women 
were demanding patent leather. . Bright red and green 
leathers were moving well last spring and summer. No­
body could have foreseen this absurd whim. The demand 
finally ceased more abruptly than it began. 

(3) Some concerns lack reliable data covering a long 
enough period. They are too young to have data running 
back over a series of pre-War years. Others have inade­
quate records, especially of monthly data. Others have 
sufficient data, but the task of collecting it may be very 
wearisome. 

(4) New inventions and changes in industrial processes 
are another factor that makes it difficult to plan ahead. 
The automobile ind ustry has had its effect on the carriage 
industry and on street-railway companies. It has recently 
been claimed that young men are spending so much in 
buying and maintaining automobiles that they are spend­
ing less money on clothing. Many other examples could 
be recalled. 

(5) Introduction of substitutes. The use of rubber 
heels, of composition soles, and of wooden heels on 
women's shoes has played its part in putting the sole­
leather industry into a long period of distress. 

(6) The need of making plans far in advance. I have al­
ready referred to the problem now facing the packing 
industry, as to what policy it should follow in storing pork 
products for consumption next summer and fall. The 
canning industry has to make contracts during the winter 
for fruit and vegetables that are not yet planted, and that 
will be sold the next winter. The farmer's problem is 
difficult; he has to plan his planting or his live-stock rais­
ing several months, or even a year or more, before his 
product w~,ll be offered for sale. 
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(7) Changes in government policy with regard to 
tariff, regulation of industry, immigration, etc. 

(8) Changes in foreign conditions affecting those 
industries that rely largely on export markets. 

(9) Some industries are too new to make it possible to 
figure out their relationship with the business cycle. The 
radio industry is a good example. 

Many other difficulties might be mentioned. At 
present we are still worried about the maladjustments 
between industries and prices caused by the War. In our 
statistical computations, we find it difficult to determine 
what the new normal levels of production and prices are, 
or what their secular trends will be. 

There are other things that ar~ not only difficult to 
foresee, but' hard to explain after they have happened. 
The Harvard Committee made an interesting and helpful 
study of the relation between hide and leather prices and 
the business cycle. This relationship was very marked 
from 1903 to 1912, but, when the depression of 1913-1.4 
came, leather prices kept right on gqing up during the 
decline in general prices that lasted until the outbreak of 
the European War. Again, since 1921, heavy leather has 
failed to respond to the upward tendency of the general 
price-level, and consequently,' even during 1923, severe 
losses were suffered by tanners. In other words, the 
relationship established by the Harvard Committee 
between leather prices and the business cycles has fallen 
down twice in the past ten years, exclusive of the War 
years themselves. Recently, in my own office, we worked 
out two curves depicting a relationship between hog 
receipts and corn supply. This worked well for twenty 
years, including even the War years; but fell down badly 
for the first time in 1923. This illustrates the need of 
constant study of all possible factors bearing on any 
particular problem. i 
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The enumeration of these difficulties suggests the 
reasons why some industries conform to the business cycle 
more closely than others. There are some whose ups and 
downs correspond very closely with the ups and downs 
of business, such as the railroads, and other public utili­
ties, including the American Telephone and Telegraph 
Company, the iron and steel industry, and building con­
struction. There are other industries, such as the leather 
industry, and the textiles, that conform to business con­
ditions fairly well, but in which exceptional years fre­
quently happen. There is a third class of industries, such 
as sugar refining and agricultural production, in which 
departure from the business cycle is more frequent than 
conformity. 

The principal factors that determine how closely an 
individual business conforms to general business con­
ditions appear to be as follows: 

(I) Universality of use of product manufactured, or 
service rendered. 

(2) Whether an industry is new or established. 
(3) Whether it can control the raw-material supply and 

output of product. 
(4) The extent to which it depends on foreign markets. 
(5) The extent to which it is affected by style changes. 
(6) The extent to which it has to plan far in advance. 
(7) The extent to which substitute articles can be used. 

In conclusion, if should be said that, although the diffi-
culties enumerated herein are formidable, at least in some 
industries, they are not necessarily insurmountable. But 
they can be overcome only through painstaking work, and 
by giving particular attention to the special factors in 
each individual industry. The principal value of accurate 
forecasting to ~ny particular business is as a measure of 
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probable demand. If the supply cannot be controlled 
and cannot be foreseen, as in the case of agricultural 
products, complications begin. But even in the most 
erratic industries, business conditions are an exceedingly 
important factor, and attempts to relate an individual 
business to the business cycle are worth while. 



CHAPTER IX 

FORECASTING AUTOMOBILE PRODUCTION 

By RAY B. PRESCOTT 

EIGHTEEN years ago the automobile business was an 
infant industry. Production of cars in the year of 1905 
totaled 25,000; but by leaps and bounds the output 
increased until, in 1923, all records were broken by a total 
production of 3,900,000 cars and trucks. With this 
increase in production there was an accompanying 
expansion of plant facilities, a gain in the number of 
employees and the amount of. invested capital, and an 
enormous increase in the consumption of raw materials. 
This growth has taken place so rapidly that even the men 
most closely connected with the industry have scarcely 
realized its magnitude. Automobile production has 
increased much more rapidly than crude rubber, oil, pig­
iron, copper, or cement production and somewhat more 
rapidly than steel production. 

The desire for individual transportation has smoothed 
the path of progress of the industry and has eliminated or 
hidden, for the time being, problems which, in the last 
five years, have assumed major importance. Early 
problems of the industry were concerned mainly with 
production. The market was' there: it remained only to 
fill the demand. The situation to-day is radically different. 
Production problems are a minor factor: they have given 
way to the' one big problem of marketing and sales 
analysis. 

In natural sciences, a law of growth has long been recog­
nized. The growth of population seems to follow it, and it 
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seems also to prevail in the industries, especially in those 
that are a direct function of population. There are 
variations and exceptions. For example, all extractive 
industries are an exception because, sooner or later, they 
reach a maximum production and then decrease. 
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The law of growth 1 traces a very definite type of curve. 
It seems to be best represented by the Gompertz Curve. 
It passes through three periods: first, experimentation; 
then, exploitation; and 'finally, a period of stability. It is 
possible to conceive of an industry that, having reached 
the period of stability, receives an impetus which ca.uses 
it to enter a new period of exploitation and a new period of 
stability, For instance, the development of the auto­
mobile has caused such an enormous increase in the use of 
rubber that the curve representing the growth of rubber 
production has repeated itself in the manner described. 
An improvement in manufacture that caused a marked 
reduction in the price, or an improvement in an article 
itself, might have the same effect. 

The "Gompertz Curve'·' (y = abC") was fitted to the 
yearly automobile production data from 1905 to 1923. 
When plotted, it gave the smooth curve, or normal, 
shown in Figure 14. The dotted curve shows the actual 
yearly data. The normal growth on a yearly basis was 
adjusted and fitted to the monthly data by a method 
commonly used; that is, by dividing each yearly normal 
by twelve and placing the adjusted or monthly normal on 
July of the same year. 

Figure IS shows the normal adjusted to the monthly 
production data. The fit appears reasonable, because, 
except for 1915, when the War started, and 1918, when 
the Government ordered a cut in production of about 
fifty per cent, the areas above and below the normal line 
are about equal. The wide deviations from normal in part 
of 1921 and early 1922 were due to business depression. 
It will also be observed that production was constantly 
above normal through the War years of 1916 and 1917, 

1 "The Law of Growth in Forecasting Demand," Americall StatisticaJ 
Journal. December. 1922. 
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and has been 
since May of 
1922. The sec­
ular trend of 
normal growth 
was removed 
by dividing the 
actual for each 
month by its 
corresponding 
normal. The 
ratios thus ob­
tained express 
each month as 
a percentage of 
the normal. 

The elimina­
tion of seasonal 
influence from 
the data offers 
greater diffi­
culty. It was 
found, after 
much experi­
menting, that 
none of the 
means in com­
mon practice, 
such as aver­
aging, taking 
the medians, 
averaging of 
several middle 
points, or even 
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the grouping of several years together, was satisfactory. 
The seasonal variation seemed to have a yearly change. 
Through the courtesy of Mr. Harold Flynn, of the Amer­
jean Telephone and Telegraph Company, a method was 
found for measuring these changes; that is, the method 
of link-relatives to express each month as a per cent of 
the preceding month. Then link-relatives of all the 
J anuarys were taken, expressed as a per cent of December, 
and a curve was fitted to them. The general trend of 
the link-relatives suggests the type of curve that should 
be used. The same process is repeated for each month. 
The points on the curves fitted to the link-relatives of 
each month are treated as medians and adjusted with 
January as a basis of one hundred per cent. 

Figure 16 shows that the monthly variation in 1910 
between the high in April and the low in August was great, 
having a spread of over two hundred and ten per cent; 
while in 1918 the spread, between the high months of 
April and May and low of December, is only forty-five 
per cent. It will also be observed that there was a more 
or less gradual change each year, both in spread of high 
and low and in the general shape. The spread decreased 
until 1918 and increased thereafter. In 1910, April was 
the high month. This continued ,until 1919, when May 
became a high month. In 1923, June took its place. In 
1910, August was the low month and continued so until 
1917, when December took its place which place it has 
since held. 

To explain all the changes,that have occurred is diffi­
cult, but the change in spread is probably due to the new 
method of financing dealers through the winter months, 
which enables them to store cars on warehouse receipts 
held by the banks. Previously, the car manufacturer had 
to store his own cars to the best of his ability or curtail 
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his production. Most manufacturers did both. Two more 
factors that probably have had a great deal to do with the 
changes in the seasonals are the time sales and the in­
creased sale of closed cars, caused by the reduction of the 
spread in price between the open and closed models. 

With monthly data expressed as a per cent of normal, 
these seasonal variations were subtracted from each 
corresponding per cent of normal. These differences give 
a series of points expressed as a per cent above and below 
normal and reflect only the cyclical fluctuations due to 
general economic conditions. 
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Figure '.I7, which is made from these figures, seems to 
give a fair'index of the automobile industry. On the same 
chart is pl6~ted Professor Day's "Volume of Manu­
facture" and pig-iron production, taken from the Harvard 
Economic SeMce. It will be observed that automobile 
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fluctuations precede fluctuations of the "Volume of 
Manufacture" from three to six months; and that cyclical 
fluctuations of the automobile industry are much more 
violent. The movement of automobile fluctuations also 
anticipates the movement of pig-iron fluctuations. The 
motor index shows a sharp reaction in 1921, whereas 
"Volume of Manufacture" and pig-iron do not. This re­
action was not a normal recovery of sal~, but was due 
exclusively to sales of Fords to dealers to care for financ­
ing purposes. The fluctuations of "Volume of Manu­
facture" then went twenty-eight per cent below, whereas 
motors went to fifty-five per cent and pig-iron to sixty­
seven per cent below normal. 

The problem of forecasting automobile production may 
be illustrated by the attempt to make a prediction for 
1924. The following forecast was made in December, 
1923. Figure 17 shows that the automobile production 
crossed normal in May, 1922, and mounted rapidly until 
in April, 1923, it reached sixty per cent above normal. 

. This is over forty per cent above the "Volume of MarlU­
facture." In July, there was a reaction from this high 
point to thirty-six per cent above normal. In October, it 
bounded up to eighty-two per cent above normal. In 
March, there was a slight reaction. So, for twenty months, 
the automobile business averaged about forty per cent 
above normal. Whether this can continue seems very 
doubtful. 

A review of some of the facts underlying this enormous 
volume of business will help in shaping our final con­
clusions. In the first place, the installment-plan method 
of selling is one reason why so many people are able to buy 
cars. It is true that automobiles have been sold on time 
before, but never to the extent reached in the past two 
years. Prior to the War it was possible to purchase a car 
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on time, but the arrangements were not always pleasant 
or easy, while now they are made on what seems to be very 
weak credit. The period over which these time payments 
can be made has been increased from four or six to twelve 
or eighteen months, while some manufacturers are ad­
vocating two years. To sell, on such a long-time basis, 
a product that depreciates from twenty-five to fifty per 
cent the first year seems rather dangerous. Such sales can­
not be compared with furniture and phonographs because 
such articles do not depreciate as rapidly and can be 
taken back and resold as new, whereas the automobile 
cannot. It is also evident that purchasers of automobiles 
who depend entirely upon their wages or salaries are 
mortgaging their future purchasing power. On account of 
these facts and many others, it seems probable that next 
year the production of passenger cars will fall between 
2,700,000 and 3,300,000. 

NOTE: The explanations in Chapter IX are not sufficiently de­
tailed to enable the reader to understand the precise method 
applied. A seasonal movement is, by definition, . a regular 
fluctuation occurring each year. There is disagreement among 
statisticians as to the logical possibility of securing indexes of 
seasonal variations that change each year. The data for 1910-

23 are limited even for the determination of one set of seasonal 
indexes. - Editors. 



CHAPTER X 

FORECASTING BUILDING CONSTRUCTION 

By W. C. CLARK 

THI!: problem of forecasting building coristruction in the 
United States may conceivably be approa~hed from 
either one of two angles. In the first place, we may build 
up our forecast for the country as a whole by bringing 
together the results of a large number of local field sur­
veys, or partial direct inquiries into building needs. Such 
local surveys are part of the normal work of the loan de­
partment of a large investment house, such as the one 
with which I am connected, which has specialized largely, 
though not wholly, in real-estate securities, and which 
has branches in all the large cities of this country. Con­
sideration of an application for a loan on a modern fire­
proof apartment building, containing four-, five~, and six­
room apartments and offering high-grade service, to be 
erected, say, in the Hyde Park district of Chicago, re­
quires the most detailed knowledge of the present situa­
tion in regard to the need for that specific type of building 
in that specific section of that particular city, as well as 
the soundest judgment in regard to the manifold influ­
ences which may bring about changed conditions in the 
future. It is in such specific information about local con­
ditions that real-estate loan analysts are primarily inter­
ested; and progressive investigation, whether by means of 
the formal field surveyor the less formal daily contact 
with real-estate agents, building managers and others in 
first-hand touch with the facts, is continually being con­
ducted to provide this essential factual equipment. 
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Brief reference may here be made to one of these 
studies, a recent inquiry into building conditions in 
Chicago. Fortunately, in the records of the Chicago 
Zoning. Commission and of the Illinois Bell Telephone 
Company basic data are available which enabled this in­
vestigation to be carried out with greater exactitude than 
would be possible in many large cities. According to the 
Chicago Zoning Commission, there were in Chicago· on 
January I, 1922, 580,000 residence units. Deducting 
14,233 residence units built in 1920 and 1921 and allowing 
for, say, 2200 demolished or destroyed by fire in these 
two years, we find that on January I, 1920, there must 
have been about 567,967 residence units. According to 
the United States Census, the population of Chicago on 
January I, 1920, was 2,701,705 persons; or 623,912 fami­
lies. Therefore, it would appear that there were 55,945 
(or, roughly, ten per cent) more families in Chicago than 
residence units. This, however, i3 probably an over­
estimate of the actual shortage. Accordin~ to an elabo­
rate investigation made by the IIIinoi13 Bell Telephone 
Company in 1920, there were living in lodging-houses, 
small hotels, and light-housekeeping rooms at that time, 
18,358 families, and in large residential hotels, probably 
4000 families, a total of 22,358. The remaining 33,587 
families were presumably" doubling up." 

The Telephone Company estimates that, of those fam­
ilies which were "doubling up," one half would occupy 
separate residence units, if units of the right type were 
available. According to our figures, therefore, 16,794 
residence units were needed on January 1,1920, for those 
who were "doubling up." This figure may be taken to 
represent the actual shortage on that date, if no allowance 
be made for normal vacancies. 

With this figure as a basis, we can make a reasonably 
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accurate estimate of the situation to-day. According to 
the estimates of the United States Census, the population 
of Chicago increased, in 1920-23, by 210,833. Allowing 
4.33 persons per family, there are, therefore, 48,691 more 
families in Chicago to-day than on January 1,1920. This 
means a total of 67~,603 families. Each year a certain 
number of residence units are tom down or destroyed by 
fire. While no definite figures are available, the following 
estimates for the last four years seem not unreasonable: 
1920, 1000; 1921, 1200; 1922, 1800; 1923, 2300; total, 
6300. Finally, allowance must be made for a normal 
number of vacancies. Records of the Telephone Com­
pany, confirmed by the experience of other public-utility 
companies and of real-estate firms, show that" there ap­
pears to exist a normal per cent of vacancy, which varies 
somewhat for different sections in Chicago, but which 
probably averages not less than four per cent for the en­
tire city." The briefest consideration will show that some 
such percentage of vacancies should always be available, 
if tenants are not to be at the complete mercy of the 
landlords, and if there is to exist any flexibility at all in 
the selection of one's living quarters. It is also probably 
true that, at any given time, a certain percentage of exist­
ing residence units are practically unrentable because of 
wrong location, unsuitable type, or physical deteriora­
tion. If, therefore, we assume that, to provide normal 
('onditions, there should exist residence units four per 
cent in excess of the number of families demanding them, 
we find that the number of surplus residence units to-day 
should be four per cent of 676,603, or 26,904. 

Summing up, then, we find that in the last four years 
the following residence units should have been built: 
estimated shortage on January I, 1920, 16,794; required 
by growth in population, 48,691; required to make up for 
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units demolished or burned, 6300; requ~red to provide 
normal supply of vacancies, 26,904; total, 98,689. 

The records of the Chicago Building Commissioner 
show that in the last four years, permits have been issued 
for the following residence units: 

1923 
1920 1921 1922 Feb. to Dec. 12 

One-family dwellings ....... 1,826 4.608 6.390 7.863 
Apartment units ........... 1,091 6.708 18.125 23.768 

2.917 11,316 24.515 31,631 

70.379 Total ............ '" 192<r-23 

To this, should be added the increased number of fam­
ilies taken care of in residential hotels and lodging­
houses since January I, 1920, say, 2000; showing an ap­
parent deficit of 26,310. With building even at its present 
unprecedented rate in Chicago, and allowing for the city's 
normal growth, it would take nearly one and a half years 
to make up this apparent deficit. This does not mean, of 
course, that the city may not already have caught up to 
the present demand for certain types of living accommo­
dationsor to the demand in certain districts. The fore­
going study of building permits was therefore supple­
mented by a field survey which covered the more import­
ant buildings and real-estate agencies in the various 
residential sections of the city, and which was designed 
to secure information as to the supply of and demand 
for various classes of living accommodations in the differ­
ent districts, the number of vacancies, and the trend of 
rentals. A study has also been made of the office~building . 
situation in Chicago. 

It is evident that if such local surveys were carried out 
in all sections of the country and in connection with all 
types of building, their results could be brought together 
in such a way as to give a comprehensive picture of con-
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ditions in the industry as a whole and provide a sound 
basis for a foreCast of future construction activity. 

The second method of approach to the problem is to 
assemble the figures of building activity over as long a 
period as possible for as large a number of cities as possi­
ble, aScertain secular trend and seasonal variation, deter­
mine the correlation of the building cycle with the other 
indexes of general business activity, and project these 
factors into a future of reasonable length. Unfortunately, 
this phase of the work of my department has only recently 
been organized and our research is still in many cases in 
the initial or intermediate stages. I regret, therefore, that 
I have not many charts to present and that my conclu­
siems are necessarily tentative and in part based on the 
published results of other studies as well as upon our own 
independent inquiries. 

The difficulties which beset the application of this sta­
tistical method to the building industry are reasonably 
familiar to every statistician. There are, in the first 
place, the usual difficulties of inadequacy and inaccuracy 
of the crude data. In beginning our own study, we aimed 
at securing monthly figures for one hundred cities over a 
long period. We felt that neither the twenty cities used 
by most investigators nor the fifty cities used by Colonel 
L. P. Ayres 1 nor even the sixty-six city areas used by the 
Harvard Economic Service 2 provided an ample basis for 
the study of the industry as a whole. So great are the 
differences between geographical districts that the various 
sections of the country should be adequately represented. 
So great are the differences between the large and small 

I The Prospects for Building Construction in American Cities, Cleveland 
Trust Company, June, 1922. 

I "The Building Industry Since the Armistice," Weekly Letter, no. 29. 
vol. n, July 21, 1923. 
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cities - so important, for instance, to building has been 
the rural exodus to the large cities and more particularly 
the suburban movement in the last few years 1_ that 
the inclusion of leading cities only may lead to erroneous 
conclusions. We were, however, compelled to limit our­
selves for the present to seventy-five cities and for 
monthly data to the period since January, 1909, though 
yearly data were in practically all cases secured back to 
1900. Efforts are still being made through our National 
Building Survey to secure the missing data for the hun­
dred cities and the earlier period. Incidentally, it may be 
mentioned that this Survey is now collecting the current 
permit figures for upwards of two hundred and seventy­
five cities in all sections of the country. 

Of the various indexes of building activity, it was de­
cided to concentrate for the moment upon building per­
mits. Architects' reports on projects contemplated are 
still far from adequate, though they forecast in a general 
way the future movement of building permits and con­
tr~cts awarded.! Contracts awarded are not available for 
the entire country nor for any extensive period.- In any 
case, they seem to conform in general, though with a 
slight lag, to the seasonal, and cyclical fluctuation of build­
ing permits. The latter, it is true, have obvious defects. 
Buildings for which permits are granted may not be built. 

1 During 1923, twenty-five leading cities accounted for over forty-one per 
cent of the nation's building activities. 

I See Architectural Forum and the Building Bulletin of the Brookmire 
Economic Service. . 

I Money values for twenty-seven Northeastern States have been pub­
lished by F. W. Dodge Corporation, since 1910. Unfortunately, the six dis­
tricts included in the report have been changed slightly from time to time. 
Since January, 1923, nine Southern States have been added and the total 
area now covered includes seven eighths of the population of continental 
United States~ Since January I, 1919, the figures for square feet of floor 
space represented by the contracts awarded have been published, classified 
by the different types of buildings. • 
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Final costs may differ from the permit figures; in times of 
rising prices, they are apt to be too low, in times of de­
pression, too high. The practice in regard to reporting 
costs varies with different cities and with different build­
ers, even in normal times. Finally, inaccuracies in permit 
figures as published by the various reporting services a~e 
by no means infrequent. In some cases, three different 
figures were reported, by as many authorities, for a given 
city in a given month, and none was found to be in agree­
ment with the reports obtained directly from the city 
itself. In many cases, also, it was difficult to reconcile 
monthly figures with the yearly totals. On the whole, 
however, permits serve our purpose best, and if sufficient 
care be used their inaccuracies can be reduced to a toler­
able minimum. 

Unfortunately, building permits are expressed in terms 
of value, and changing cost conditions undoubtedly ob­
scure the real significance of their fluctuations. It was, 
therefore, necessary to eliminate the influence of varying 
cost of construction. No satisfactory index of general 
building cost is available. A number of the published in­
dexes are satisfactory in a limited field (for example, the 
Aberthaw index in the case of reinforced concrete factory 
buildings); but in no case are they thoroughly reliable for 
the whole field of construction, and in many cases they 
are available for only a very limited period.1 We have in 

1 (a) Aberthaw Construction Company's index of construction cost, 
available since 1914, compiled semi-annually from 1915 to May, 1921, and 
monthly since latter date. Based upon cost of constructing a seven-story 
reinforced concrete factory building in New England district in fall of 1914. 
Beginning with June, 1923, a similar index on a similar basis has been pre­
pared by the Morton C. Tuttle Company. 

(b) Engineering News-Record's index of general construction cost for 
country as a whole available by months since 1913. Based upon costs of 

. steel (structural shapes, Pittsburgh base), cement (f.o.b., Chicago, e~c1usive 
of bags), lumber (Southern pine, New York base), and the rates paid com-
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our own files a vast mass of data bearing upon the cost of 
construction of many different types of buildings in all 
sections of the country; and we purpose to develop 
ultimately an index number, or several index numbers, 
which will fill the gaps left by those already in the field. 
For the present we feel that we could do no better than 
follow the method, used by the Federal Reserve Bank of 
New York, of combining building material prices and 
building trades wages as reported by the United States 
Bureau of Labor Statistics in the ratio of 60 to 40. 

The elimination of seasonal variation from the statis­
tics of building permits is a comparatively simple matter. 
We applied the method of link-relatives used by Professor 
Persons to the data for the years 1C)0<}-22, inclusive, 
using the average of the three or four middle items instead 
of the median of each frequency table. We also adopted 
the Harvard method of using bi-monthly averages (J an­
uary-February, March-April, etc.) instead of the figures 
for single months. The advantage of this device in 
smoothing out the very great month-to-month irregu­
larities in the figures and in broadening the basis of the 
seasonal adjustment were so great that they could not be 
foregone. The pronounced seasonal variation to which 
building permits are subject is depicted in Figure 18. The 
average for the year is represented by 100. Beginning at 
the low point of 70.8 in the:first two months of the year, 
building rises rapidly to 121.0 in March-April, remains 
practically stationary during May-June at 121.3, and 

mon labor (in the steel industry through 1920, and after that averages re­
ported by correspondents in about twenty cities.) 

(c) Fuller Construction Company's index of hotel construction costs. 
(d) Indexes prepared by the United States Department of Commerce, 

Bureau of Standards, Division of Building and Housing, and the Bureau of 
the Census, repr~nting the relative cost of building materials entering into 
the construction 01 a six-room frame house and a six-room brick house. 
Based on 1913 and ~o/ailable by months since November, 1921. 

\ 
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then declines rapidly and almost steadily to 85.4 in the 
last two months of the year. Apparently, building costs 
are not subject to any regular seasonal variation. The 
broken line in the chart represents the seasonal fluctua­
tions of building permits for the period 1919-23; after 
changes in building costs have been eliminated. 
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FIGURE 18. SEASONAL FLUCTUATIONS IN BUILDING PERMITS, 191~3 
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Two further theoretical considerations may here be 
mentioned: 

(I) Seasonal variation in the building industry is 
probably changing, though up to the present the change 
has not been significant. Thanks to the breaking. of 
traditions during the War, to the introduction of new 
methods of protecting materials, processes, and men, to 
better methods of job organization, and the realization 
of the great advantages of winter construction in keeping 
the contractor's organization intact, reducing seasonal 
unemployment, solving transportation difficulties, and 
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stabilizing the production of building materials, a deter­
mined effort is being made to spread construction activ­
ity more evenly throughout the year. Even in the North, 
winter construction is possible in many lines with little, 
if any, increase in cost. The suggestion has been made 
that the industry as a whole concentrate its activity to a 
greater extent in the South during the winter months. 
This and numerous other suggestions to reduce the heavy 
losses due to operation on the peak-load principle are to 
be canvassed thoroughly by the repre'sentative Com­
mittee which has been appointed recently by Secretary 
Hoover. We are planning to develop a moving average, 
or some other device (such, for instance, as that used by 
Mr. Prescott for the automobile industry) 1 which will 
take account of the gradual change in seasonal variation 
which we expect in the future. 

(2) There are undoubtedly differences in the seasonal 
fluctuations of the industry in various geographical dis­
tricts; and it is very likely that the regularization move­
ment to which reference has just been made will progress 
with different rates of speed in each of these sections. 
It is, therefore, our belief that any adequate forecast for 
the building industry must be based on a separate study 
of seasonal influences (as well as of long-time trend) in 
geographic areas which are reasonably homogeneous 
from the standpoint of building activity: These geo­
graphic studies we have not as yet been able to make. A 
rather elaborate study of seasonal variations by geo­
graphic areas has, however, been completed by the Har­
vard Economic Service.! For this purpose, the twelve 
Federal Reserve districts were combined into six areas 
which, while not always wholly logical, yet do seem to 
possess a satisfactory degree of homogeneity from the 

I See Chapter IX, above. I Weekly LeJW, July 21, 1923. 
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point of view of seasonal movements in building. The 
Eastern, the Atlantic, and the Western areas show a 
curve of seasonal variation substantially the same as our 
curve for the country as a whole. The curves for the 
Middle-Western, Southern, and Pacific groups, partic­
ularly the last, are much more flattened out. In the 
South, the peak of building seems to be reached in July 
instead of in April or May. 

It is in the attempt to eliminate the influence of secular 
trend or long-time growth that the real difficulties con­
front the interpreter of building statistics. I am still un­
certain as to whether it is possible to find any period, in 
the last twenty or twenty-five years, to the statistics of 
which the method of least squares may be applied for the 
calculation of a .. normal" which might reasonably be 
applied to the industry at present or p'rojected into the 
future for forecasting purposes. The difficulties and 
dangers involved in the choice of a period to which a line 
might be fitted are great. Obviously, the last five ab­
normal years furnish no reasonable basis for the calcula­
tion of a normal. The War years, moreover, cannot 
simply be left out of the reckoning, as is possible in many 
other statistical series. There is no reason why less than 
normal consumption of sugar or white bread duririg the 
War should mean a correspondingly greater than normal 
consumption of these products after the War. A shortage 
of building during the War does, however, mean that 
building after the War will be greater than normal, 
though to some slight extent the shortage which actually 
developed was doubtless made up by the use of buildings 
longer than they would have been used had there been 
no war. The building deficit of the War years, therefore, 
will affect the trend of building until that deficit has been 
fully made up. If it could be assumed that this deficit 
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was already fully or practically made up, it would be 
possible to calculate the long-time trend by fitting a line 
to the data for a long period, beginning, say, with 1900 or 
1903 and continuing through the War period of under­
building and the post-War period of abnormal building. 
That assumption is, however, a dangerous one; there is 
almost universal agreement that a large shortage of build­
ing facilities still exists. 

The results of some experiments in calculating II nor­
mals" based on such periods may, however, be presented. 
If the figures for building permits for our seventy-five 
cities be corrected for seasonal variation as determined 
above, and for long-time trend, based on the period 1900-

22, but not corrected for varying cost conditions, the ad­
justed curve will show building rising above normal in 
the latter half of 1919 and early 1920, then faIling below 
normal, then rising again above normal about the middle 
of 1921, and remaining at an abnormally high level until 
the present moment. If, however, the factor of changing 
cost be eliminated, it will be found that, since the War, 
only in the last two months of 1922 and the first four 
months of 1923 has building been above normal- and 
even in this short period only slightly above normal. It 
is true, however, that 1900 was a year of low building ac­
tivity and is, therefore, unfit for our initial year. If we 
choose the period 1903-16 (Figure 19), we find that after 
making the necessary adjustments for secular trend, 
seasonal variation and fluctuating costs, building did not 
reach a II normal" level until the middle of 1921; and the 
area above normal developed since that time is probably 
smaller than might be reasonably expected. In Figure 
20, the line of long-time trend based on this period 1903-

16, and also a similar line based on the period 1903-22, 

are fitted to the curves representing yearly and monthly 
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data for building permits for over seventy-five cities. In 
neither case is the fit as close as might be desired. It will 
probably be found that a trend line appropriate for pro- . 
jection at the present moment would not slope upward as 
steeply as the 1903-16 line, and would doubtless have 
lower ordinates in the later years. 
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(From S. W. Straus and Company.) 

There can be little doubt that the normal trend of the 
building industry has been changing .in recent years. 
The effects of the accumulated War shortage of building 
facilities has already been referred to; this influence will 
probably continue for years to come. Numerous bther 



FORECASTING BUILDING CONSTRUCTION 123 

factors must, however, be taken into consideration. 
During the War years, for instance, immigration was 
practically cut off, and since the War it has been seri­
ously restricted. Our population, therefore, has been 
growing probably at a less rapid rate in recent years than 
in the pre-War years. Certainly the increments of new 
population have included a smaller proportion of adults 
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than was formerly the case.1 Of course, any increase in 
the birth-rate or any tendency to earlier marriages will 
tend to offset this influence, in part at least. Another 
factor of importance is the apparent fact that, whether as 

I 

1 See argument of Willford I. King in American Contractor, September IS, 
1923. 
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a result of our tendency to crowd into the cities or as a 
consequence of enforced economy due to high costs, we 
are tending to use less floor space per inhabitant than 
formerly. The vogue of the apartment house, and more 
particularly of the .. kitchenette" or efficiency type of 
apartment and of the residential hotel, is sufficient proof 
of this tendency. To-day, also, we have the Montgomery 
Flagg house, which eliminates cellars and attics, and 
the two-room and three-room house which would have 
amazed a previous generation. Everywhere we find the 
utmost 'ingenuity being exercised by architects, engineers, 
and loan experts to the end that waste space in residences 
and apartment buildings, and even in office buildings, 
may be reduced to the minimum. These are tendencies 
which will continue. 

These factors will tend to produce a trend line sloping 
downward. Working in the opposite direction will be 
found (I) the influence of the decreasing size of the family 
unit, and (2) the public demand for a better and better 
quality of accommodation. Evidence of this latter ten­
dency is found on every hand - for instance, in the de­
mand for two or three baths, superior plumbing and 
electric fixtures, sleeping-porches, breakfast-rooms, gar­
ages, and all sorts of built-in equipment in the modem 
residence; and in the demand, in the modem office build­
ing, for rapid and convenient elevator service, toilet and 
washroom facilities, rest-rooms, libraries, lunchrooms, 
safety deposit vaults, and extensive quarters for an effi­
cient administrative staff. 

It is difficult at this moment to estimate just what the 
net resultant of these conflicting forces will be. As al­
ready suggested, the probability is that the trend in the 
future will be upward, though probably not as rapidly so 
as during the 1903-16 period. In this connection, it is 
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well to note that the building activity of the last few 
years has not been nearly so intense as we are wont to 
think. The magnitude of the building boom has been 
greatly exaggerated. Our judgment has been unduly af­
fected by the intense activity in our largest cities, by the 
conspicuous nature of certain types of construction which 
are now in demand, and by the perpetual newspaper 
publicity given to special instances of high building­
trades wages. We have forgotten that the recent activity 
has been centered primarily in our large cities and is by 
no means so conspicuous in the smaller towns. We have 
forgotten that, thanks to the heritage of expanded plant 
capacity left by the War, there has been less than nor­
mal building of industrial projects. We have forgotten 
that the modem apartment building is more conspicuous 
than the dozen or more houses which it is superseding, 
and that we have really no standards for judging normal 
activity in this comparatively new building field. Fi­
nally, we have forgotten that the strain of which the 
building industry has been showing evidence is due, not 
solely to the excessive demands upon it, but, in part at 
least, to its own depleted ranks. That the number of 
craftsmen in the building trades showed a relative de­
cline in the decade 1910-20 is known to everybody; that 
the number in the building-trade unions in 1923 was 
lower than in 1920 is not so generally known; though 
such is the report which comes from the Building Trades 
Department of the American Federation of Labor. 
Doubtless the loss of workers may have been partly 
counterbalanced by greater use of machinery and by 
better organization; but that it has been fully offset can­
not be affirmed with confidence. 

As yet we have not. been able to make any studies of 
long-time trend, plotting building permits against popu-
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lation growth instead of solely against time. For the·time 
being, we have accepted the results of the application of 
this method made by Dr. Ayres and Dr. King, but we 
believ~ that further research in this field would be fruit­
ful. At least certain types of building (for example, res­
idential, office, and educational buildings) must be a 
function of population growth. 

If the determination of the normal must, for the time 
at least, remain something of an unsolved puzzle, there 
is less difficulty with and less controversy over the gen-

. eral problem of correlation. On whatever basis secular 
trend b~ eliminated, the curve for building permits, cor­
rected also for seasonal and construction cost fluctua­
tions, can be correlated with other indexes of the cyclical 
swings of business activity. Moreover, the correlation 
which is illu·strated by the data for the last five years is 
substantially the same as that which has been established 
for pre-War years. Generally speaking, building permits 
tend to move early in the business cycle. In the down­
ward swings of the cycle, they anticipate the turning 
points in general business, while in the upward swings 
they may precede, coincide or follow, depending on 
special conditions in the construction industry itself. In 
the 1904-07 cycle, for example, building permits began to 
rise eight months in advance of the. upswing in general 
business; in the 1908-10 cycle, they recovered at about 
the same time in the spring of 1908; and, in the succeed­
ing cycle, they lagged about two months behind the gen­
eral movement. On the downward movements of each of 
these three cycles, the building industry anticipated the 
decline in business by some two to six months. For the 
years 1919-23 our building data for seventy-five cities 
have been plotted· against the Harvard B Curve, the 
Harvard A Curve, the curve for building costs and the 
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curve for interest rates on four to six months' paper.l The 
dominating influence, of the construction industry in this 
period is readily apparent. Thanks to the pressure of the 
accumulated shortage of building facilities, it has taken 
the lead in both of the expansion periods since the Armi­
stice. In 1919 it began to recover immediately, practically 
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as soon as speculation, preceding business by about two 
or three months. It also was the first to feel the evil ef­
fects of the unsound business situation which developed 
later in the year. Permits reached their peak in Novem­
ber-December of 1919, and declined sharply, fully eight 
months before the recession in business and almost con­
temporaneously with speculation. The pressure to make 

I The data for building permits are in terms of a 1920-21 bi-monthly 
average as a base. 
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good the War shortage of buildings was, however, too 
great for the industry to remain long depressed in spite of 
the high level of costs. In the second two-months period 
of 1921~ therefore, building again began to pick up, a full 
year before the Harvard B Curve indicated a recovery 
in general business, and even eight or nine months be­
fore the Harvard A Curve bore witness to returning confi­
dence in the stock markets. The building recovery, while 
at first gradual, was nevertheless persistent and soon 
brought the industry to a high level of activity in 1922. 

As activity continued and the successive deferment of 
the hopes of those who expected an early reduction in 
building costs ultimately brought acquiescence in the 
prevailing level of costs, the movement gained momen­
tum. The intense activity which prevailed last winter 
and early spring with its effect on building material 
prices and building wages is familiar to all. Familiar, 
also, is the sequel ~ the March recommendation of Sec­
retary Hoover that the Government initiate no new con­
struction work except that urgently necessary, and the 
subsequent action of the governors of the American Con­
struction Council recommending that all new construc­
tion be deferred for several months and that the financing 
of speculative building be curtailed until after the end of 
the summer. This advice, coming at a time when business 
caution and misgiving as to the general soundness of the 
whole economic situation were widely prevalent, brought· 
a sharp decline in permits. The June building figures 
were lower than at any time for many months, and the 
inference was drawn by a number of observers that the 
building cycle which began in 1920 had now culminated 
after the customary duration of about three to three and 
a half years. As the figures for later months of the year 
became available, however, they seemed to lend no sup-
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port to the exponents of this point of view, the recovery 
of building in October and November being little short of 
remarkable. It is clear that the rather close correspond­
ence between building and general business which was 
found to exist in the pre-War years has characterized con­
ditions since the War, with this single difference, that in 
all cases in the later period the building industry has antic­
ipated general business expansion. Indeed it has prob­
ably been a major factor in stimulating that expansion. 

The general inverse correlation between building costs 
and building permits is very close but is only what 
would be expected. More striking is the almost perfect 
inverse correlation between building permits and interest 
rates on four to six months paper. The decline in in­
terest rates after the Armistice is followed by the recov­
ery in building at the beginning of 1919. With interest 
rates on a low level, building continues active until No­
vember-December, 1919, when interest rates tum up­
ward and building downward. Rising interest rates are 
accompanied by a low volume of building until interest 
rates begin to tum downward in September-October, 
1920. Two months later, building- recovers and main­
tains an increasing rate of activity during a long period 
of low and falling interest rates. The rise of interest 
rates in May-June, 1922, is accompanied by a decline 
in building; a check to this rise in September-October,-
1922, coincides with a rapid upward movement in build­
ing, and a further rise in November-December, 1922, is 
followed at an interval of tWo months by the beginning 
of an important downward swing in building. In May­
June of this year interest rates reached their peak and 
have since declined, while the building industry reached 
a low point from which recovery has been rapid. 

-Interesting results have also been obtained by corre-
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lating the square-foot areas of the different classes of 
buildings for which contracts have been let with the 
indexes of general business conditions.1 Since January, 
1919, such figures are available in the records of the 
F. W. Dodge Corporation. Examination ofthese figures 
for the short period which they cover seems to show that 
residential buildings follow a definite cyclical trend and 
anticipate the movements of the various other classes of 
buildings, the total volume of construction and indeed 
most of the indexes of general business activity. Mer­
cantile and industrial construction follow the cyclical 
fluctuations of total construction and coincide rather 
closely with general.business. The curve for the con­
struction of public works and public utilities follows a 
more erratic course, reflecting undoubtedly the influence 
of the growing tendency of public officials to let contracts 
for public works when the labor market is more or less 
seriously depressed. While these results are very interest­
ing, it is doubtful whether the period covered is long 
enough to warrant definite conclusioris. The forecasting 
characteristic of residential building in this recent period, 
for instance, may possibly be due to the fact that the 
shortage accumulated during the War years was, as we 
know, primarily a shortage of residential facilities. 

In conclusion, a word as to the outlook for 1924. In the 
first place, I wish to say that I find myself in disagree­
ment with the position assumed by Dr. King who main­
tains 2 that most of the estimates of building shortage 
have been exaggerated and that" there is no conclusive 
evidence that anything in the nature of an unsatisfied 

1 See article by Willford I. King in American Contractor, July 21, 1923, 
and the Graphic Review published by F. W. Dodge Corporation, October, 
1923. 

I American Contractor; September IS, 1923. 
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demand for building exists at the present time." Doubt­
less there has been exaggeration. I believe, however, that 
the estimate of the accumulated deficit made by Dr. 
L. P. Ayres was not greatly in excess of the real facts, 
though his study is doubtless subject to the criticism 
made by Dr. King in regard to failure to take account of 
the influence of declining immigration and subject, also, 
I think, to the criticism that his" normal" is based on a 
period which began with a year of abnormally low build­
ing and ended with a year of relatively high activity. 
Holding as I do, that the estimates of the accumulated 
shortage have not been greatly exaggerated and knowing 
the tendency to magnify the physical volume of construc­
tion which has emerged in the last four or five years, I 
believe that the shortage has not yet by any means been 
made up, and that for a number of years to come it will 
exert a powerful influence upon the building industry and 
upon general business. 

Recent developments seem to offer co~clusive testi­
mony to the soundness of this point of view. The re­
markable recovery of permits in the last three months of 
1923 cannot be fully explained without the assumption 
of a large continuing demand for new construction. The 
existence of such a demand finds further confirmation in 
our own local investigations and in the files on contem­
plated projects in the offices of leading architects. Dur­
ing the five months ending with November, 1923. the 
monthly average of contemplated construction was more 
than double that for the same period in 1922. This fact 
alone would lead us to expect an increase in demand next 
year from the agricultural sections where, as a result of the 
agricultural depression, practically no building has been 
going on and possibly, also, a slight increase for indus­
trial construction in certain lines. The decline in build-
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ing permits which took place during the summer is, 
therefore, to be explained not as a major turning point in 
the industry but rather as a result of the deliberate efforts 
made to prevent certain excesses which for a time threat-

. ened to endanger the soundness of the entire industry. 
The results of these efforts were largely beneficial; they 
eased the tense situation in the building labor and build­
ing materials markets and brought construction cost to a 
level which makes for greater permanence. 

The continued ease in the money market is another 
factor which permits a favorable forecast for the immedi­
ate future. Interest rates have been declining since the 
fall recovery in building was initiated. The return to the 
owners of new buildings is still generous, for the most 
part. Rents are still high and promise to be stabilized at 
something around present levels. A report of the Na­
tional Association of Real Estate Boards as of November 
first shows that out of 241 cities to which a questionnaire 
was directed, ten per cent of those replying reported 
residential rents down as compared' with forty-four per 
cent last year, fifty per cent reported stationary condi­
tions as compared with twenty-two per cent last year, 
and forty per cent reported an upward tendency as com­
pared with thirty-four per cent last year. Confidence in 
the stability of prices on substantially the present level 
for the next few years is also probably more generally 
diffused than at any time since the War. Finally, there is 
no adequate basis in the general business situation to war­
rant alarm as to the building outlook for 1924. It is true, 
of course, that a serious decline in business activity would 
be reflected in the building industry. But a sane appraisal 
of the facts now at the disposal of the business forecaster 
leads only to the conclusion that 1924 is to be a year of 
~oderately high activity. Practically all the experts are 
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agreed as to the favorable outlook for the first half of the 
year and many maintain that in the absence of unto­
ward developments in Europe and in domestic politics, a 
further recovery in business is to be expected in the later 
months of the year. To no inconsiderable extent, the 
relatively high level of activity which is predicted for 
1924 will be stimulated and sustained by the demands of 
the building industry, just as moderately good busin~ss 
will help to support the building industry, chiefly through 
the maintenance of general confidence. 

In brief, then, the outlook for 1924 is for a year of high 
building activity, a year in which the industry will be 
kept working to something like capacity, but a year also 
which will be characterized by greater stability and fewer 
of those excesses which marked the opening months of 
1923. 



CHAPTER XI 

AVAILABLE BUILDING STATISTICS 

By WILSON COMPTON 

FORECASTING presupposes knowledge. Prediction of the 
future must be based upon the experience in the past. If 
the experience is reliably described in the statistical 
evidence, and if the forecast is based on an accurate anal­
ysis thereof, the inevitable result will be in the direction 
of greater stability. 

This is of particular consequence in the building in­
dustry where forecasting seems to be a popular national· 
pastime, although too frequently based on shrewd guess­
ing rather than upon analysis of the statistics of past ex­
perience. But there is probably no industry in which 
forecasting of the future has a greater bearing on the ac­
tivity of the present than in construction and its related 
industries. Generally speaking, new construction is not 
a matter of the immediate day's necessity. It is fre­
quently identified with the agricultural and garment in­
dustries under the catch-phrase of 1/ food, clothing, and 
shelter." But this identification is, in at least one im­
portant respect, inaccurate and unsound. Eating food 
and wearing clothing are not subject to deferment with a 
view, under a forecast, to lower prices later on. Ordinary 
building, however, is readily susceptible to such defer­
ment. Hence the importance of reasonable stability in 
construction costs and construction activity. Hence the 
importance of the construction forecast. Hence the im­
portance of the statistical information necessary to reli. 
ability in the forecast. 

Reliable information on the contemplated volume of 
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construction is more readily available than equally re­
liable information on the prospective costs, including 
labor, materials, and supplies. I make no mention of 
building-trades wage forecasts nor of costs of supplies and 
miscellaneous equipment used in construction. The re­
maining factor is the cost of basic building materials, 
such as lumber, cement, brick, tile, stone, and slate. Ten 
years ago, information on the production and consump­
tion of these materials was available ordinarily at inter­
vals only of one year. So-called current trade information 
was comparatively unknown. To-day current informa­
tion with respect to the changes in the supply and de­
mand and price of most of these materials is publicly 
available. The Department of Commerce, through the 
Bureau of the Census and through its Division of Build­
ing and Housing, has contributed greatly to the public 
availability and public use of this information. It is 
drawn regularly from well-organized sources within the 
industries and trades themselves. Unless misguided 
prosecuting officers succeed by injunctions in closing up 
these sources of reliable trade information in the trade 
associations of these industries, this flow of information 
will become even more regular and more comprehensive 
and reliable. It is one of the fundamental bases of ac­
curate construction forecast. 

For example, in the lumber industry there are twelve 
regional associations of lumber manufacturers. These 
represent different commercial species. There is a Na­
tional Association, representing all of these regional 
groups. Among its active functions is that of promoting 
uniformity in method and comparability in practice of 
the current statistics compiled and published by each, as 
representing the current changes in supply and demand 
for lumber and, in some instances, the prices received. 
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The National Lumber Manufacturers Association pro­
cures each week by wire the record of exact produc­
tion, shipments, and new business received, from approx­
imately five hundred identical and representative saw­
mills distributed throughout the country. It. publishes 

~ this information weekly, first, through the newspapers, 
the trade press, and the press agencies; second, through 
its weekly "barometric" report on lumber movement; 
and third, through agencies of the Government and those 
of other interested industries. It publishes reports of 
changes in unsold or unshipped lumber stocks at pro­
ducing points. It shows comparisons of the current week 
with the preceding week, the preceding month and 
the preceding year. These comparative statistics are 
published to members and non-members, buyers and 
sellers, producers and consumers, and at the same time. 
The lumber association also publishes weekly compara­
tive statistics showing the wholesale prices received at 
the sawmills for basic items of construction lumber. This 
price, information is furnished to the lumber-using and 
general public only. None of it is furnished to the lumber 
manufacturers themselves. 

Here, then, is a specific example of a well-organized 
and systematic public service in the current statistics of 
changes in lumber supply, lumber demand, and wholesale 
lumber prices at the sources of production. This service 
is used by two' hundred and fifty newspapers; summarized 
in press association dispatches; published in numerous 
trade journals: utilized by statistical and economic serv­
ices and by banks and agencies of the Government. 
Five years ago no similar information based on exact 
facts was available from any source whatsoever. 

This reference to lumber statistics is illustrative only. 
Oth.er building material industries have similar, though 
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perhaps less nearly complete, services. It signifies the 
progress made by basic industries in an important and 
comparatively new field of effort in the direction of in­
dustrial stabilization. Their practical economic im­
portance and their bearing upon stable conditions of 
business organization and conduct have been repeatedly 
and convincingly disclosed during the past few years. 

One other contribution to stability in the construction 
industry deserves passing comment. Industries generally 
do not reach their highest stage of economic perfection 
until the sizes, dimensions and qualities of their basic 
products and their methods of manufacture and distribu­
tion have become standardized. Industrial standardiza­
tion is a practical method of waste elimination. Stand­
ardization and simplification have received tremendous 
impetus and inspiration from the present Secretary of 
Commerce, who has calculated that the elimination of 
preventable wastes in American industries would result 
in national savings equivalent to the entire costs of gov­
ernment - Federal, State, and local. The construction 
industries would be especially benefited by the standard­
ization of sizes and grades of basic building materials and 
by the simplification of types of construction and archi­
tectural design. The lumber industry, representing the 
largest single . material factor in construction, has re­
cently accomplished, as a result of five years' organized 
effort, a national standardization of lumber sizes and 
lumber grades likely to result eventually in savings to the 
building public and the industry of tens, if not hundreds, 
of millions of dollars annually. Standardization of ma­
terials will inevitably result in production of a larger 
proportion of staples and a smaller proportion of special­
ties. This feature alone means a vast contribution to the 
stabilization of production, a result which is impossible 
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where production is largely on special orders. But stand­
ardization is impossible without the aid of reliable sta­
tistics of production, distribution and consumption. 

Organized statistical service in basic building material 
industries, therefore, contributes to construction stabil­
ization in two distinct ways. First, it is essential to re­
liable forecast of building costs; second, it makes possi­
ble the intelligent simplification and standardization of 
sizes and qualities, which in tum tends to make staples 
out of what previously had been specialties, and inevit­
ably tends toward greater uniformity in quality and to­
ward lower costs of basic construction materials. The 
first of these two is the more obvious. But the second, 
through its bearing upon industrial standardization and 
resultant savings and greater stability, is, in the long run, 
I believe, the more important. 

DISCUSSION BY JOHN M. GRIES 

THOSE who forecast carloadings can, within a few 
months, check their forecast with the actual number of 
cars loaded. It is also possible to forecast production, 
shipments, and sales figures for a certain period and at a 
later date check the forecast against actual results. In 
this way it is possible to correct errors and refine the 
methods of forecasting so that more accurate predictions 
may be made in the future. 

Many individuals and agencies attempt to forecast 
building construction for several months in advance, and 
most of these forecasts are' predicated on the value of 
building permits or contracts awarded. As a rule, these 
forecasts are predictions of future "building activity." 
Not having a measure or unit for "building activity," 
we . are unable to check predictions against results. 
Probably the best measure of building activity is the 
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number of men in the building trades actually em­
ployed, or the retail sales of building materials such as 
brick, lumber, and cement which as a rule become an 
integral part of the structure within three weeks after 
being delivered on the job. If building activity means 
actual work on the job, then we have never had figures in 
this country with which to check forecasts. 

Work on architects' boards, value of building permits 
issued, and value of contracts awarded are three rough 
indicators of how much building we may expect in the fu­
ture. Work on architects' boards precedes the letting of 
contracts or the issuance of permits. If architects would 
agree on a uniform method of computing the cubical con­
tents of a building, and some method should be provided 
for collecting these data from a large number of architects, 
I believe we should have an earlier indication of what we 
might expect in the way of new construction than any­
thing we now have. This, however, is not enough. It is 
only the first rough sign of approaching building activity. 
To postpone building is easy as long as the project has 
progressed no further than the architects' boards. This 
may indicate little more than the state of mind of pro­
spective builders, but there may be a certain correlation 
with actual building. A peak in the work of architects, 
interpreted in the light of business cycles, would probably 
throw some light on future building activity. If the 
downward swing of the business cycle was about to begin, 
the actual building would probably be delayed for months 
or years; but if the movement was starting upward, 
prompt building might be expected to follow. Statistics 
of this kind would cover only a small part of the work, 
but it would serve as a worth-while sample. 

The value of building permits issued is widely used in 
forecasting construction. Figures of this kind are far 



140 THE PROBLEM OF BUSINESS FORECASTING 

more valuable in connection with cyclical studies than 
with seasonal studies. Since there is no necessity of 
building after a permit has been taken out, permits are 
often taken out freely after there has been a decided drop 
in actual activity. Building permits appear to be a far 
better guide for the long-time swing than for the shorter 
'movements. In fact they are often misleading, especially 
just before a marked fall in business conditions. 

Building permits as now used have several weak spots. 
At the present time there are many prominent, private 
agencies which report monthly value of building permits 
issued in a large number of cities. Comparisons of these 
reports often reveal wide differences in values for a city, 
ranging at times to more than thirty per cent. In some 
cases different values have been reported for a given city 
by each of four agencies. Then, too, the value of permits 
issued is usually accepted by the layman as presented, 
without any correction for the change in the value of the 
dollar. Both cubical contents and floor space are better 
units for measuring construction, but such figures do not 
accompany permit figures. Another weakness in permit 
figures is that the valuation is not made on the one 
hundred per cent basis. The cost or fee for a permit as a 
rule is based on the estimated cost of the building. It is 
possible to place the valuation as low as sixty per cent of 
actual cost, or it may be placed as high as one hundred 
per cent. The range is rather wide within a given city and 
between different cities. 

Building permits do not measure activity on the job. 
As a rule, in normal times, buildings are started shortly 
after the permit is issued, but there are many delays. If 
a depression is approaching, no action is taken on many 
permits granted; and on many, action may be delayed 
for months or years. The lag between actual construc-
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tion and the granting of the permit varies with the season 
of the year and with our position in the business cycle. 
From sample studies, the lag appears to be much shorter 
in the later spring and early summer than it is in the 
winter months. At certain stages of the curve, actual 
building starts promptly after the issuances of permits; at 
other periods, the delay is much longer. Again, if a city 
plans to revise its building code, it often follows that many 
permits are issued to those who fear that the new code 
may be much more stringent. They want to get in under 
the old regulations. The same thing happens when the 
city authorities plan to adopt zoning regulations. Exam­
ples may be found where only a small percentage of the 
permits taken out at such time were built upon within 
the next twelve months. 

While permits are an unsatisfactory index for volume, 
they can be made to show the trend over a long period. If 
permit figures for our cities were more nearly complete, 
and reports were more nearly uniform, much could be 
learned from these figures. If the reports would clearly 
indicate the kind of buildings - wood, brick, hollow tile., 
concrete, steel frame, etc., the total floor space, or the 
cubical contents, the number of apartments or rooms, 
the number of single family houses, etc.,. building per, 
mits would take on an added value. The facts reported 
should be such that building permit statistics would not 
only show the trend of construction, but would enable the 
producer and vendor of building materials to forecast his 
production and sales. It should also be possible to deter­
mine more accurately our housing needs, and the direc­
tion our housing problem is taking. 1 The financier should 
also be able to obtain the information he needs. Why 
cannot all the agencies now collecting permit figures join 

1 Chapter X deals with these problems. 
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hands and secure uniform reports, so that all parties will 
be served and thereby avoid duplication of work, and at 
the same time better serve all groups? 

What specific information can the brick producer ob­
tain from building permits? What do mere valuation fig­
ures mean to the lumber dealer? What do they mean to 
those who fabricate steel? What does the housing expert 

FIGURB 22. V ALUB IN MILLIONS OF DOLLARS OF BUILDING PERMITS ISSUED 
IN 20 LARGB CITIBS, 1919-23 

(From United States Department of Commerce. Bureau of Standards.) 

learn about the shift now taking place towards more 
apartment house construction? What does he learn about 
the 'increase in "walk-ups"? If we are to continue using 
building permits, let us improve the form of reports and 
the substance as well. \Ve seem to be so busy using the 
figures that we have not spent enough time in reexamin­
ing our facts. 

During the summer of 1923 the statement was re-
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peatedly made that there was a marked drop in building 
activity. This, to my mind, was a very misleading state­
ment. Figure 22 shows valuation of building permits is­
sued in twenty large cities. I t does show a great drop in 
building permits; but does it show a decline in building 
activity? Reports covering most of the large cities 
showed that building trades' labor in most of the crafts 
was just as busy during June, July, and August as it was 
during May. In fact the indications are that it was 
busier. Bonuses were paid during this period in many 
cities. Curves showing the retail sales of lumber, brick, 
and cement indicate a greater activity on the job than 
during the earlier months. It seems conclusive that the 
contractors could not take on more work, considering the 
supply of labor and their equipment, and for that reason 
contracts were not taken. But a failure to take out per­
mits or to award contracts does not necessarily mean that 
building activity slowed up. . 

From the foregoing short outline, we can readily see 
the many disadvantages in predicating future construc­
tion activity on the valuation of permits issued. Over a 
long period, building permits have a certain value; and, 
if certain changes were made in the form of reporting 
them, they would be useful in many ways. The con­
struction industry needs to encourage the collection of 
better basic data, sO that it will be possible to forecast 
construction activity in such a way that it will benefit not 
only the producer and vendor of lumber, brick, cement, 
lime, plumbing fixtures, heating equipment, builders' 
hardware, window glass, sash and doors, but also those 
other closely connected industries which furnish and 
equip the buildings produced by the construction in­
dustry. 



CHAPTER XII 

FLUCTUATIONS IN MINERAL OUTPUT 
By GEORGE OTIS SMITH AND OrHERS 1 

FOR the last ten years the mineral industry has been 
acutely conscious of violent fluctuations both in the de­
mand for its products and in the prices offered for them. 
Many of us who have watched this industry are a bit in­
credulous as to the conclusion of the economist that these 
fluctuations in demand and price are largely caused by 
recurring waves of general prosperity and general depres­
sion, and that we may hope, by patient efforts, if not to 
prevent these recurring booms and slumps, at least to 
minimize their ill effects. We have got into the habit of 
connecting the extremes of activity and stagnation with 
the Great War and what we have thought to be the reac­
tion after the War. In the bituminous coal industry, a 
still different set of circumstances - the recurring strikes 
with their attendant shortages and panic prices - has 
claimed our attention to the exclusion of the possible 
effects of any general condition of business. 

The War and its immense effects were impressed so 
vividly upon mining men that you will pardon us if we 
still believe that the greatest single factor in the extra­
ordinary prosperity of the mining industry from 1915 to 
1918 was the War and, conversely, that the greatest 
factor in the depression of 1921 and 1922 was also the 
War. Almost overnight we discovered a large class of 

1 The "others," who hold a majority interest in this paper, are F. G. 
Tryon, F. J. Katz, A. H. Horton, E. F. Burchard, G. B. Richardson, and 
C. E. S.iebenthal. 
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minerals, or at least we learned to call some old acquain­
tances by a new name - War minerals. The revolution­
ary changes in commodity prices caused by the War 
were, of course, common to all business, but the prices of 
minerals were affected to a peculiar degree. The prices of 
the metals used in the making of munitions began to rise 
early in 1915. fully six months before there was any 
material advance in the general level of prices, and they 
rose to a higher level than the price of any other class of 
commodities. Another class of commodities, however, 
responded to the War demand even more quickly, for the 
price of chemicals began to jump the moment the British 
blockade tightened in on Germany, and among the chem­
icals there are many products, such as sulphuric acid and 
benzol, toluol, and other derivatives of coal that we of the 
mining industry group with the minerals. Other minerals 
were in demand for the manufacture of munitions, but 
the customary overseas source of supplies of these was 
now cut off. To this group of essential materials,ordi­
narily but little mined in the United States because our 
deposits of them happen to be limited or of low grade, be­
long manganese, chromite, antimony, magnesite, mica, 
and graphite. The Armistice found us with a large family 
of infant mineral industries that held varying expecta­
tions of life. 

At the peak of 1917, the price of the metals stood at 
about three and a fourth times the pre-War level. This 
enormous increase in price resulted in a great expansion of 
mining facilities and reduction plants. The capacity thus 
created could not be fully employed in peace-times, even 
when business was active. The declaration of peace, 
therefore, brought an inevitable reaction, which was in­
tensified ,by the fact that the warring nations had ~c­
cumulated a great surplus stock of metals. To find a 
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market for their surplus products under peace conditions, 
the metal miners turned to extensive educational and 
advertising campaigns to find new uses for familiar 
materials. II Make it of zinc" and similar slogans were 
,adopted by trade committees. 

Examination of the forty-year record of mineral out­
: put, however, shows that there were recurring periods of 
~ prosperity and adversity long before this War, and that 
the same factors that caused these pre-War fluctuations 
were also at work during the boom of the War itself and 
during the subsequent reaction. No one in the coal in­
dustry has forgotten the condition of the operators in the 
Middle West in· 1914, when mines representing twenty­
five per cent of the total capacity in Illinois were in the 
hands of receivers; and· the present overproduction of 
petroleum finds its counterpart in the sudden develop­
ment of the Cushing field in April, 1914. A vast flood of 
oil thrown upon the market at a time when general busi­
ness was depressed even drowned the effect of the Euro­
pean 'War which cut off supplies of Russian petroleum, 
and the slump in prices which resulted was without prec­
edent in the history of the industry. The effect of the 
panics of 1893 and 1907-08 may be read in the production 
curve for iron, lead, and zinc. The losses ~uffered by the 
mining industry from periodic waves of depression justify 
the most earnest search for causes and for some way to 
control the business cycle. The reference here made to 
the dominant influence of the War in the events of the 
last ten years is intended not to divert attention from the 
business cycle but to point out that in the mining indus­
try, particularly, the War introduced complications which 
may make the behavior of the industry as it emerges from 
its recent depression quite different from its behavior 
under earlier depressions that were less severe. 
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Indexes of mineral production 

Thanks to Professors Day, Stewart, and others, we now 
have available indexes of the physical volume of produc­
tion, not only of mining, but of agriculture, manufacture, 
transportation, and of all industries. A diagram by Pro­
fessor Day (Figure 23 1) shows how much more rapidly the 
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mineral output of the country has been increasing than 
that of either agriculture or manufacture. From 1899 to 
1919, while the population increased only forty per cent, 
the output of manufactured goods roughly doubled, but 
the output of the mines and quarries of the country much 

1 Reproduced from the Review of Economic Statistics, 1920. 
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more than doubled. The mineral curve expresses incre­
ments in civilization as well as increases in population. 
Agriculture, in the mean time, was barely keeping pace 
with the growth of population. This extraordinary in­
crease in the quantity of mineral wealth withdrawn from 
the earth not merely raises social questions as to how 
these limited resources may best be developed and util­
ized, but also introduces peculiar complications in the in­
terpretation of the figures. To determine how much of 
the increase in a year of active business is due to the tone 
of business, and how much to some technical change such 
as that discussed by Dr. Pogue in Chapter XIV, below, or 
to some newly discovered facts about the underground 
supplies available, is a matter of consequence to the sta­
. tisticians who would use the record of mineral output as 
a business indicator. We have not completed the task 
when we have drawn alongside the curve a straight line 
which may accurately represent the trend of production 
thus far. The resources underground set certain limits to 
the future output of minerals which do not apply to the 
output of most manufacturing industries. Careful study, 
such as the oil men have given to the future life of existing 
oil properties, by which it is possible to predict with con­
siderable accuracy the curve of output for a given well 
or a given pool when once its nature is understood, will 
no doubt greatly improve the usefulness of the statistics 
of mineral output as a barometer of business. 

It is doubtful whether an index of production of all 
minerals is of great significance to one who is watching 
the current changes in business. While all mining has in 
common the great fact of dealing with a wasting resource 
~. a fact which creates in this industry unique problems 
not shared \by other industries - it does not follow 
that. the several minerals will be affected at the same 
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time or in the same degree by the changes of the business 
cycle. 

Their output does not fluctuate simultaneously, and a 
certain mineral may be much less affected by the course 
of some other mineral than by the course of a manufac­
tured product for which it is used. It is clear that there 
are at least five groups which may move independently 
of one another. The fortunes of the ferrous metals group, 
including alloys and non-metallic associates - that is, 
manganese and chrome, zinc for galvanizing, coke for fuel, 
magnesite for refactory linings·- are bound up in the 
iron and steel industry and fluctuate with the output of 
pig-iron. The non-ferrous metals are affected by some 
influences in common, such as the demand for munitions 
and electrical equipment, but they have other and pecul­
iar uses. The fluctuations of the fertilizer group follow 
the lead of agriculture and are at the moment profoundly 
influenced by the uncertainty of supplies of potash from 
Germany whence, before the War, our entire supply was 
derived. If some one will start an index of the manufac­
ture of sulphuric acid, he will furnish a significant and 
useful business barometer, for this material, half mineral 
and half manufactured product, is so omnipresent in in­
dustry that its market must respond to any change in 
the general conditions of business. The building materials 
group, including clay products, brick, tile, cement, lime, 
gypsum, and the like, commodities on the border-line be­
tween mining and manufacture, follows the course of con­
struction industry and may, as in 1918 and 1921, move 
in just the opppsite direction from the metals. Coal and 
petroleum likewise have habits of their own which lead 
them in different paths from many other minerals. 

There are now several current monthly index numbers 
of mineral production issued by the Federal Reserve 
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Board, the Department of Commerce, and the Harvard 
Review of Economic Statistics. All these organizations 
find difficulty in giving proper weight to iron, in deter­
mining its economic gravity. Because pig-iron controls, in 
whole or in part, the demand for so many other minerals, 
no index of mineral production is complete without it; 
but to include pig-iron, and at the same time to include 
the coke and the coal that go to make it, is obviously to 
count double, and where this kind of counting is done, the 
mineral index is overdominated by the fluctuations in 
iron and steel. The Department of Commerce index at­
tempts to get around this difficulty by using, instead of 
pig-iron, the monthly shipments of iron ore on the Great 
Lakes, but the assumptions underlying this substitution, 
namely, that the ore is mined at the same time it is 
shipped, and that the twenty per cent of the output that 
comes from other districts and does not move Ie by Lake" 
fluctuates in the same ratio, are subject to challenge . 

. The index would .probably be more consistent if it used 
pig-iron as a measure of the smelter output of iron, just 
as copper blister is used as the measure of the output of 
copper, and the danger of double counting through in­
cluding both the raw material and the product can be 
met by weighting the index, not by the total value of the 
product but only by the added value over and above the 
cost of materials of which it is made. 

Business barometers among the minerals 
The primary aim of this paper is not, however, to 

measure the growth of the mineral indus. try, but to ex­
amine the several mineral commodities for which current 
statistical data are now available, and to see which of 
them are the most sensitive and significant business 
indicators. 
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The diversity among the several members of the min­
eral group is so great that an index of mineral production 
in the aggregate is not a true barometer of business. To 
find such a barometer, we must rather take up the individ­
ual mineral products and trace their courses during a 
period of time long enough to determine their character­
istic reaction to the ups and downs of business. For this 
purpose, the annual figures heretofore published by the 
Geological Survey are not sufficient. We have therefore 
prepared statistics of the monthly output of nine of the 
minerals of largest commercial consequence back to the 
years 1912 or 1911, to be shown here as a series of figures 
in which the form of presentation is the same throughout. 

Pig-iron 
The familiar curve for pig-iron (Figure 24 1) illustrates 

the form we have selected for presenting the data. The 
diagram is in two parts. The upper part shows two 
curves. The zigzag curve represents the output of pig­
iron for each month, beginning with January, 1911. In 
order to avoid the small and meaningless fluctuations 
caused by the difference in the lengths of the months -
fluctuations that produce a downward jog in every Feb­
ruary and an upward jump in every March - we have 
plotted here the average daily output, which is expressed 
not in tons but in terms of an index number, that is, a 
percentage of the daily average for the five-year period 
1909-13. 

Why we have used this index number will appear from 
a consideration of the second curve in the upper part of 
the diagram. This curve - represented by the straight 

1 Data on monthly and average daily output of pig-iron quoted from Iron 
Trade Review. November 29. 1923. p. 1510. Index numbers calculated by 
the United States Geological Survey. Average daily output for five years, 
1909-13. amounting to. 74.123 gross tons = 100.0. 
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broken line - represents the volume of manufactured 
goods produced during the year, as worked out by Pro­
fessor Day.l It is introduced here to supply a correction 
for the factor of growth from year to year, which is present 
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FIGURE 24_ PRODL"CTION OF PIG-IRON AS A BUSINESS INDICATOR 

(In Figures 24-32 inclusive, various production indexes are compared with the volume of 
trade index. prepared by Warren M. Persons for the Harvard Committee on Economic Re­
search. The index curve of trade shows fluctuations from normal with corrections for annual 
Browth and seasonal change.) 

in most curves representing business activity. The vol­
ume of manufactures represents, perhaps as well as any 
other one thing, the gross trend for the country as a 
whole. It is independent of change in prices, and its rate 
of incre~se is midway between that of agriculture, which 
increases ,but slowly, and that of mining, which increases 
more rapidly .. The curve for pig-iron has not been cor-

'I Review 01 Economic Statistics, 1920, p. 336. 
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rected in any way, but some idea of how much of the up­
ward tendency in that curve is due simply to growth, 
rather than business changes, may be seen from the form 
of the broken line, the curve for all manufactures. 

The lower part of the diagram shows the index of trade, 
published currently by the Harvard Committee on 
Economic Research.1 This index is a composite of all 
types of business activity - manufacturing,mining, 
transportation, and banking. This index is corrected for 
growth from year to year, and for seasonal change, so 
that the curve here shown represents the departure from 
normal. When the curve rises above the line of normal, 
business is active; when it falls below that line, business 
is dull, and the distance it reaches abov:e or below the 
normal line measures roughly the intensity of the activity, 
or the depth of the depression. Beginning with the busi­
ness flurry of 1911, the curve is slightly below the normal 
line. It rises to represent moderate activity in 1912, and 
falls in the latter part of 1913 into the depression of 1914 
and 1915. That depression gains momentum with the 
outbreak of the European War, but begins to disappear 
in 1915 as the flood of munition orders flows in from the 
Allies. From that point on, the curve shows the activity 
of the War period. The sudden but temporary drop in the 
win ter of 1917-18 represents the traffic congestion and coal 
shortage of that period, conditions which we now know 
were associated with the jamming of our ports and ter­
minal facilities with goods for Europe. Other familiar 
landmarks in the curve are the lull following the Armistice, 
the revival of mid-1919, the downward jog associated 
with the steel and coal strikes of November, 1919; the 
activity of 1920, and finally the great depression of 1921 
from which the country did not emerge tilnate in 1923. 

1 Review of Economic Statistics. April. 1923. p. 7[· 
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Comparison of the index of trade with the curve of 
pig-iron above shows again how sensitive. a barometer 
pig-iron is. If we may set it down as a mineral, in com­
pany with copper, zinc, and the like, it is probably the 
most useful of the available mineral barometers. The 
record runs over periods so long that the behavior of the 
curve is well known. The seasonal irregularity is slight, 
and the output is seldom affected by external causes such 
as strikes. 

Some danger arises from this very sensitiveness of the 
pig-iron curve: it may exaggerate the extent of a business 
change. It is clear that the fluctuations in output of iron 
from low to high and back again are much wider than the 
fluctuations for all business. 

FIGURE 25. COKE AS A BUSINESS INDICATOR 

(The scales are the same as in Figure 24. except that curves of coke production represent 
total tons produced each month.) 
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Coke 
The curve of coke output (Figure 25 1) closely follows 

the curve for pig-iron. It is here shown on the same 
background as the others of this series. The data are de· 
rived from the monthly reports of the Geological Survey, 
and those for the pre-War years are here shown for the 
first time. The heavy black zigzag line represents the 
total output of all coke - beehive and by-product. The 
lighter dash line represents beehive coke and the dotted 
line represents by-product coke. It shows the familiar 
fact that by the increase in capacity of by-product ovens, 
by-product has been gradually substituted for beehive 
coke. The by-product curve crossed the beehive curve 

TABLE 19. ESTIMATED MONTHLY PRODUCTION OF BEEHIVE COKE IN 
THE UNITED STATES, 1912-14, IN NET TONS 

Data for Connellsville region are monthly shipments as reported by the 
Connellsville Courier. For other regions the output has been estimated 
from reports to the Geological Survey of monthly shipments over the prin­
cipal coke·carrying roads. Monthly figures are adjusted to total output for 
the year. . 

Statistics for I9I5~1 will be found on page 378 of United States Geolog­
ical Survey report, Coke and By-products in I92I, and for 1922 and 1923, in 
the Survey's weekly coal reports. 

MONTH 1912 1913 1914 

~anuary ................... 2,553,000 3,124,000 2,105,000 
ebruary .................. 2,589,000 2,880,000 2,137,000 

March ..•..•.............. 2,879,000 2,910,000 2,653,000 
April ...................... 2,771,000 2,896,000 2,343,000 
May •••••..••............. 2,884,000 3,001,000 1,993,000 1une •••••••••............. 2,657,000 2,807,000 1,890,000 
uly .•••••••••..........•. 2,538,000 2,833,000 1,977,000 

August .................... 2,778,000 2,810,000 1,888,000 
September .•............... 2,573,000 2,750,000 1,793,000 
October ................... 2,941,000 2,870,000 1,665,000 
November ................. 2,895,000 2,500,000 1,363,000 
December .••.............. 2,810,000 2,204,000 1,529,000 

32,868,000 33,585,000 23,336,000 

1 Data in Tables 19, 20, and 21. 
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in November, 1918. As the beehive industry has now 
become a sort of auxiliary supplying only that part of 
the coke required which cannot be furnished by the by­
product ovens, it deserves study as a supersensitive in­
dicator 'of the iron industry. Note the peculiar peak in 
the beehive curve just before the coal strike of 1922 and 
the slump thereafter which marks the sympathetic strike 
of the non-union workers in the Connellsville region. A 
downward jog in the curve of by-product and of pig-iron 
in August and September, 1922, shows that a coal strike 
is not merely a matter of inconvenience, but has a serious 
reaction on business. It is not simply a factor of risk and 
unsettlement, but it may on occasion actually limit the 
volume of production in other industries. (See Tables 19. 

20, and 2 I.) , 

TABLE 20. MONTHLY PRODUCTION OF BY-PRODUCT COKE IN THE 
UNITED STATES, 1912-16, IN NET TONS 

These figures are based upon reports to the United States Geological 
Survey from practically all companies, with estimates for. those not report­
ing. Monthly totals are adjusted to agree with published figurE'S for the year 
as a whole. 

Statistics for 1917-21 will be found on page 378 of the Geological Survey 
report, Coke and B~products in. I92I. and for 1922 and 1923, in the Sur­
vey's weekly coal reports. 

MONTH 1912 1913 1914 1915 1916 

~anuary .... 778,000 1,081,000 898,000 858,000 1,506,000 
ebruary ... 778,000 1,030,000 853,000 844,000 1,449,000 

March ..... 878,000 1,132,000 1,032,000 971,000 1,564,000 
April ....... 845,000 1,030,000 987,000 1,027,000 1,506,000 
May ....... 900,000 1,055,000 976,000 1,084,000 1,583,000 
June ....... 923,000 1,068,000 920,000 1,098,000 1,526,000 

uly ....... 967,000 1,094,000 954,000 1,196,000 1,583,000 
August .•... 1,000,000 1,144,000 1,010,000 1,281,000 1,621,000 
September .. 978,000 1,119,000 976,000 1,337,000 1,621,000 
October .... 1,023,000 1,093,000 942,000 1,421 ,000 1,716,000 
November .. 1,056,000 992,000 830,000 1,450,000 1,659,000 
December .• 989,000 877,000 842,000 1,506,000 1,735,000 

II,II5,000 12,715,000 II ,220,000 14,073,000 19,069,000 



TABLE 21. ESTIMATED MONTHLY PRODUCTION OF ALL COKE. BEEHIVE AND BY-PRODUCT, IN THE UNITED STATES, 
I9I~23 

Prepared by F. G. Tryon, of the United States Geological Survey, from reports of producers and railroad shipments. 
Figures represent thousands of net tons 

MONTH 1912 1913 1914 1915 , 1916 1917 1918 1919 1920 1921 1922 1923· 
-------------------------------

January ...... 3.331 4,205 3.003 2,304 4.425 4.7II 3.894 4.8II 4,372 3,347 2,415 4,578 

February ..... 3.367 3.910 2,990 2,427 4,336 4,297 3,759 3,920 4,048 2,742 2,386 4,292 

March ....... 3,757 4,042 3,685 2,836 4,827 4,952 4,680 3,999 4,622 2,335 2,918 5,505 

April.. ....... 3.616 3,926 3,330 2,868 4,381 4,673 4,593 3,302 3,846 1,836 2,770 4,982 

May ......... 3,784 4,056 2,969 3.020 4,627 4,740 4,849 3,007 4,071 1,879 3,009 5,157 

June ......... 3,580 3,875 2,810 3,308 4,444 4,635 4,793 3,078 . 4,170 1,629 3,085 4,921 

July ......... 3,505 3,927 2,931 3.541 4,304 4.636 5,123 3,701 4,324 1,467 2,977 4,849 

August ....... 3,778 3,954 2,898 3,834 4,620 4,565 5,016 3,947 4,491 1,621 2,389 4,733 

September .... 3,551 3,869 2,769 3,919 4,637 4,646 4,983 3,904 4,475 1,702 2,898 4,485 

October ...... 3.964 3,963 2,607 4,450 4,795 4,678 5,168 3,252 4,631 2,138 3,747 4,389 

November .... 3,951 3,492 2,193 4,475 4.593 4,577 4,844 3,600 4,284 2,231 4,145 

December .... 3.799 3,081 2,371 4,599 4,544 4,497 4,777 3,660 4,OII 2,361 4.385 ------------ --- -----
43,983 46.300 34,556 41,581 54.533 55.607 56,479 44.181 51,345 25,288 37,124 

• Subject to revision. 
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Cement 

The most notable feature of the curve showing produc­
tion of cement (Figure 26 1) is the wide seasonal varia­
tion. Except for this great seasonal change, which makes 
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FIGURE 26. CEMENT AS A BUSINESS INDICATOR 

(The a<aIes are the same as in Figure 24. The statistics (or cement represent average daily 
production (or each month expressed in per cenL or the daily average (or the fiv .... year period. 
1909-13.) 

it somewhat difficult to interpret during the winter and 
early spring, the cement curve should be a useful baro­
meter of business. It reflects, of course, the activity of 
construction, particularly road-making. For this reason 
the cement industry was relatively depressed in 1918, 
when construction had to yield priority to the manufac­
ture of 'War materials, into which cement did not enter in 

1 Data for I9II-20 in Table 22. Data for 1921-23 from United States 
Geological Survey monthly reports on cement production. 
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large volume. Conversely, when other industries were 
feeling the great depression of 1921 the cement mills were 
making new records. It is encouraging to note that the 
output for October, 1923, the last month shown, was the 
largest in the history of the industry. 

Cement-making is also interesting as one of the few in­
dustries in which figures for producers' stocks are avail­
able over a long period. The demand for cement is even 
more seasonal than the production, as here shown. Ship­
ments during the winter drop far below the low point of 
production and in like manner, during the summer, rise 
above the high point of production. The curve for stocks 
is the reverse of the curve for shipments. 

These statistics for the years 1920-23 are the current 
monthly statements of the Geological Survey. For 19I1-

19 they have been compiled by E. F. Burchard, of the 
Survey, from data furnished by the Portland Cement 
Association. The original data, representing companies 
that produced about eighty-five to ninety-five per cent of 
the total output, have been adjusted to equal the total 
for the year, as ascertained by the annual statistical can­
vass by the Survey. (See Table 22.) 

Petroleum 
The output of petroleum (Figure 27 1) is, of aU the 

minerals, the least sensitive to business cycles. Measures 
to restrict production do not become effective in the pipe­
line runs of oil, which measure output, until many months 
after they are initiated. Thus the petroleum curve shows 
little sign of the depression of late 1920 and early 1921 

until the month of September, 1921. The curve presents 
few landmarks, but its entire course is a landmark in it­
self. No curve for the other minerals shown can be com-

I Data from annual reports of United'States Geological Survey. 



TABLE 22. ,TOTAL PRODUCTION, SHIPMENTS AND STOCKS OF PORTLAND CEMENT IN THE UNITED STATES BY MONTHS, 
J9 IJ-20 

Representing from ninety-three to ninety-nine per cent of the production, with estimates for the plants not reporting to 
the Portland Cement Association. Stocks represent condition at end of month. 

The figures of stocks, even including estimates for missing plants, do not tie in exactly with the Surve'y's published fig­
ures of total stocks as of December 31st, eachyear, but the discrepancy between the two series of figures is small, and the 
monthly series is comparable throughout. 

( Unit: one thousand barrels) 

JAN. FEB. MARCH APRIL MAY JUNE JULY AUG. SEPT. OCT. Nov. DEC. TOTAL 
--- ------------------------ -----------

J9II 
Production. 4,610 4,618 6,986 7,J87 8,034 7,307 6,370 7,460 7,352 7,742 6,717 4.294 78,6i7 
Shipments .. 2,332 3,254 6,394 6,467 8,II6 7,280 7,349 9.183 8.611 7,934 5.252 3.376 75,548 
Stocks ..... 10,782 II ,842 J2,503 13,129 13,154 12,298 II,452 9,696 8,38.3 8,280 9,723 9,895 IO,3E6" 

1912 
Production. 3.746 3.577 5,015 6,432 7,885 8.085 7.834 8,314 8,178 8,696 7,842 6,871 82,473 
Shipments .. 2.210 2,849 5.161 7,441 8,281 8,726 9.093 10,258 9.136 9,876 7,512 4,470 85,013 
Stocks .•.•. 12,083 12,787 12,693 II ,700 II.275 10,827 9.507 7,437 6,541 5,302 5,707 8,069 7,8u" 

1913 
Production. 5.958 5.495 7,392 8,198 8,854 8,122 70769 8,449 8.539 8.882 7,987 6.452 92,097 
Shipments .. 3.403 3,798 6,895 7,920 9,077 8,831 9.20~ 10,109 10,159 9.049 6.272 3.974 88,689 
Stocks ..•.. 10,636 12,237 12,5II 12,879 12,506 II ,694 10,225 8,433 6,770 6,593 8.307 10.583 Il,220" 

1914 
Production. 4,502 4.939 5,898 7,027 8,320 8,487 8.553 9,535 9. 179 8.923 7.494 5,373 88.230 
Shipments., 3.274 3.354 5.679 7,368 9,150 9.826 9.831 10,465 9.858 9.354 5.655 2.624 86.433 
Stocks .•... Il,770 12,301 13,559 13,192 12,372 II,106 9.955 9.0II 8.397 7.959 9.848 12.547 12.773" 

• Stocks 011 December 31, 81 given In anllual reporta of UII,ted State. Geological Survey. 



TABLB 22. TOTAL PRODUcnON, SWPMENTS AND STOCKS OF PORlLAND CEMENT IN THB UNITBD STATES BY MONTHS, 
1911-20 (continued) 

JAN. FEB. MARCEl APRIL MAY JUNB JULY Aue;. SEPT. OCT. Nov. DEC. TOTAL --- --- --------- --- --- --- -----------1915 
Production. 3,147 3,507 5.808 7.809 8,936 8.868 8.193 8.471 8.129 8.543 8.025 6.479 85.915 Shipments •. 2.994 3.348 6.298 7.554 8.291 9.556 8.877 9.01 5 9.555 9.312 7.540 4.553 86.892 
Stocks .•••. 1.2,405 1.2,532 1.2,084 12.298 12,919 12.213 11.502 11,000 9.604 8,861 9.329 ll.331 ll,463" 

1916 
Production. 4,767 4,931 6.156 7.865 8.931 8.623 7.807 8.738 8.893 9.274 8.474 7.062 91.521 
Shipments •. 2.950 3,593 5.940 8.086 9.680 9.266 8.577 10.752 ll.558 10.809 8.061 5.280 94.552 
Stocks ...•• 13,030 14,340 14,613 14,355 13.560 12.944 12.196 10.214 7.46.j. 5,922 6.330 8.187 8.361" 

1917 
Production. 6.155 5.958 7.097 8.613 9.789 9.02,; 8.628 8.870 R.025 8.076 7.oc3 5.575 92•814 
Shipments •. 3.597 3.681 6.969 8.954 10.985 9.041 8.556 9.429 9.499 9. 176 6.687 4.129 90.703 
Stocks .•... 10,747 13.033 .13,160 12,808 ll,614 11.602 ll,683 II,133 9.668 8.563 8.886 10,330 10.354" 

1918 
Production. 3.284 3.722 4.704 6.400 7.744 7.974 7.643 7.512 6.738 5.966 5.106 4.289 71,082 
Shipments •. 2,258 2.800 5,365 8.706 8.277 8.812 7.051 7.338 7.050 6.266 4. 197 2.796 70.916 
Stocks ..... 11,357 12,277 II,594 9,271 8.694 7,824 8.391 8.542 8.201 7,888 8.780 10.265 10.451" 

1919 
Production. 3.089 3.536 4.583 6.274 7.604 7.756 8.303 8.719 9.022 9.088 7.862 4.942 80.778 
Shipments •. 2.035 2.494 4.245 6.247 7,222 8.322 9.057 9.725 II.980 10.768 8.01 3 5.505 85.613 
Stocks ..... 11,266 12,275 12,495 12,473 12,779 12.138 ll.303 10,216 7. 160 5.393 5. 150 5.055 5.257" 

1920 
Production. 6.304 6.104 7.075 7.788 8.906 8.881 8.571 9.491 9.504 10.366 9.468 7,565 100.023 
Shipments •. 3.877 4.002 6,503 7.750 8,676 10.264 11,506 10,713 10.874 .10,956 7.806 3.385 96.312 
Stocks ..... 7.502 9.6II 10,183 10.199 10.42 4 9.034 6.092 4.882 3.509 2.914 4.570 8.721 8.941" 
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pared with it in rapidity of increase. Some of the factors 
in that increase are discussed by Dr. Pogue in Chapter 
XIV, below. Petroleum, therefore, while so big an ele­
ment in business as to be worth watching of itself, is not a 
good indicator of other business. 
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FIGUllE 27. PETROLEUM AS A BUSINESS INDICATOR 

(The ocales are the same as in Figure 24 except that the figures for petroleum represent the 
number of barrels produced per day. Statistics for petroleum prior to 1919 represent "mar­
keted production" which sometimes differed widely from the actual production, especially 
during 1914 and 19I5.) 

Zinc 
The intensity of the War stimulus and the correspond­

ing intensity of the post-War reaction are shown by the 
course of zinc production. (Figure 28 1.) The outbreak of 

1 For 1911-16, inclusive, and 1919, only half-yearly data are available; 
see United States Geological Survey annual reports, Mineral R~sources of 
th~ United States. For 1917 and 1918, monthly data may be found in United 
States Geological Survey report, Zinc in 1918, p. 1030. The monthly 
figures of the American Zinc Institute began with 1920. 
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the European War brought an immediate rise in the price 
of American spelter. 

While other commodities were passing through the 
depression of 1914-15, shown by the index of trade in the 
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lower diagram, the output of zinc increased rapidly to 
more than double the pre-War output. But the very 
prosperity brought about by the War contained the seeds 
of depression. It called into being a world surplus of 
mining and smelting capacity, so that business for the 
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zinc producers was dull in 1919 and 1920 and extremely 
depressed in 1921. 

Monthly statistics of zinc production are not available 
for years prior to 1917. The trend, however, is sufficiently 
indicated by the half-yearly reports of the Geological 
Survey. Beginning with 1920, the American Zinc II.1sti­
tute began to collect monthly statistics which it publishes 
widely and which promise to be a valuable indicator of 
general business. 

Copper 
The curve for copper (smelter production) (Figure 29 1) 

reveals much the same influences that are shown by the 
curve for zinc. No doubt there was a cycle of business 
which was one element in the peak of copper output in 
1917-18 and the canyon of 1921, but both were greatly 
exaggerated, if not created, by the demand for muni­
tions and the subsequent reaction. Iron and steel, sen­
sitive to all the changes of business, show a less extreme 
range between high and low than the ten-year curve of 
copper. If allowance is made for this fact, it is clear that 
copper offers an excellent business indicator, one that de­
serves more careful study than it has yet received. Data 
on monthly output and stocks at both smelters and re­
fineries should be collected for the pre-War period and 
correlated with changes in general business. At present 
only fragmentary monthly records are available prior to 
1917, and for some periods since then the record is im­
perfect. 

1 Prior to 1917, only annual data are available on smelter output of copper. 
Monthly data for 1917-20, published by Engineering and Mining Journal, 
are here adjusted to equal total for the year as reported by United States 
Geological Survey. Monthly data for 1921-23 furnished by American 
Bureau of Metal Statistics to Department of Commerce, figures for 1921 
and 1922 being adjusted to equal total for the year as reported by the 
Survey. 
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The producers of copper can help to stabilize American 
business by arranging to publish currently and promptly 
full statistics of their production, shipments, and stocks . 
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(The scales are the same as In Figure 24. The statistics for copper represent the average 
daily 8melter output for each month, a:preaaed In per cent of the daily average for the five 
years, 190~'3.) 

Lead 
. The current statistical record of lead available to the 

public is inadequate. 

Anthracite 

Anthracite, though fourth among the mineral indus­
tries in value of product and second only to bituminous 
coal in number of empioyees, is of little significance as 
an indicator of general business. The consumption is 
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domestic and inelastic, and the depression of 1921 was 
not reflected in the anthracite curve (Figure 30 1) until 
about a year had passed and then only for a short in­
terval .. 
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averaae production per workins day, includlns washery and dredge coal. expressed 8.. a per­
centage of the averaae for the five )'ears 1909-13. Data from United States Geological 
Survey.) 

The curve for anthracite illustrates the danger of error 
in attempting to compute "long-time trend" by formulas 
applied to past production records. It is true that the 
curve of total production, including culm-bank washery 
and river coal, shows a fairly steady increase up to 1918, 
but to project that increase onward to get a standard by 
which to measure the actual production of, say, 1923. 

I Data in Table 23. 
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would be to ignore the limits of increase set by reserve 
underground, colliery capacity, labor supply, and other 
factors. The facts are that it now takes practically full 
time operation of the anthracite mines to supply the 
current demand, and that even at the present rate the 
coal in the ground will last barely a hundred years. (See 
Table 23.) 

TABLE 23. ESTIMATED MONTHLY PRODUCTION OF PENNSYLVANIA AN­
THRACITE AND AVERAGE PRODUCTION PER WORKING DAY. I9U-I2, 

. IN NET TONS 

Based on monthly shipments as reported by Anthracite Bureau of In­
formation, and includes mine fuel, local sales, washery and dredge coal, and 
output of Sullivan County. 

Statistics for 1913~I are on page 465 of United States Geological Survey 
report, Coal in 1921, and for 1922 and 1923 in the Survey's weekly coal re­
ports. 

19II 1912 
MONTH 

Total Daily average Total Daily average 

~anuary •.••..... 7,635,000 305,000 7,644,000 294,000 
ebruary •••..... 6,558,000 273,000 7,793,000 312,000 

March ••••••••.. 7,755,000 287,000 8,713,000 335,000 
~ril ••••••••.•. 7,507,000 313,000 354,000 14,000 

ay ............ 8,170,000 314,000 1,896,000 73,000 
june ............ 8,038,000 309,000 8,2 II ,000 328,000 
uiy ............ 6,213,000 249,000 8,335,000 321,000 

August .••••••.. 7,154,000 265,000 8,722,000 323,000 
September •••... 7,411 ,000 296,000 7,793,000 325,000 
October ......... 8,107,000 324,000 8,840,000 340,000 
November ••.••. 8,008,000 320,000 8,177,000 327,000 
December •••••.. 7,908,000 316,000 7,884,000 315,000 

90,464,000 298,000 84,362,000 276,000 

Bituminous coal 
Soft coal (Figure 31 1), on the other hand, is chiefly an 

industrial fuel and is very greatly influenced by the busi~ 

I Data presented in The Bituminous Coal Industr, in Prosperit, and De­
/»"ession, by David L. Wing and F. G. Tryon. 
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ness cycle. The consumption of soft coal is probably as 
good a measure as any of the activity of business as a 
whole, because it is used in all industries, even in refining 
petroleum. But the production of soft coal for a given 
month, or even a year, may be a very different thing from 
the consumption because of the movement of coal in and 
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FIGURE 31. BITUMINOUS COAL AS A BUSINESS INDICATOR 

(The scales are the same as in Figure 24. The statistics for bituminous coal represent the 
average production per working day. expressed as a per cent of the average for 1901)-13. 
Data from United States Geological Survey.) 

out of consumers' storage. In 1918, for example, some 
40,000,000 tons flowed into storage; the next year it 
flowed out again, so that the decline in consumption from 
1918 to 1919 was not twenty per cent, as would be indi­
cated by the figures showing production, but only about 
nine per cent. 

Furthermore, the recurrent strikes introduced into the 
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coal curve an element that has no immediate relation to 
business cycles. The enormous peak in October, 1919: 
represented buying for storage in anticipation of a gen­
eral strike of the union miners, and the chasm of the fo.1-
lowing month, though it was a cause of decreased produc­
tion in other business, was not a measure of the decrease. 

When we learn enough about seasonal variations in 
the cQnsumption of coal, and when we have continuing 
records of coal stocks, coal will furnish us a barometer of 
great value. In the meantime it is suggestive, not conclu­
sive. 

Electric power production 

The Geological Survey has been greatly interested in 
the figures for the output of electric power at public utility 
central stations. 1 These statistics have been collected by 
the Survey since 1919, and it is clear that they offer one 
of the most sensitive and valuable of business indicators. 

In the first place, electric power faithfully reflects all 
business, and the proportion of it which is used for light­
ing gives a not disproportionate weight to the home life 
of the people. About fifty per cent of the production is 
used by industries, about thirty per cent by electric rail­
ways, and about twenty per cent for lighting. The curve 
is nowhere distorted by storage. The production of 
power is simultaneous with its consumption, and the 
production curve is actually a consumption curve. Fur­
thermore, the curve is not affected by ordinary strikes 
and external factors such as car supply, except when in­
terruptions in the receipt of fuel may continue long enough 
to exhaust the supply of stored coal and thus force the 

I Data from monthly reports of United States Geological Survey on 
Production of Electric Power and Consumption of Fuel by Public Utility 
Power Plants. 
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plants to curtail their output. Electric public-utility 
plants carry sufficient coal in storage to supply their needs 
for one or two months, and an interruption in the supply 
of one of the basic commodities of industry for one or two 
months will affect business as a whole and will, of course, 
be indicated by a decline in the production of electricity 
by public-utility plants. 
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FIGURE 32. :ELECTRIC POWER PRODUCTION BY CENTRAL STATIONS AS A 

BUSINESS INDICATOR 

(The scales are the same as in Figure 24. except that the curve of power output represents 
daily production in K.W.H. Data from El.cb'ical WOl'id and United States Geological 
Survey.) 

Figure 32 shows the average daily output in million 
kilowatt hours for each month, beginning with January, 
1919. To use the curve as a business indicator it must 
first be corrected for growth and for seasonal variation. 
It represents not the output of power at all steam or 
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hydro-electric installations, but only that at public­
utility plants. The use of electrical power is increasing 
by leaps and bounds, but it is not growing as fast as the 
public-utility production of power because every month 
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FIGURE 33. GROWTH OF ELECTRIC POWER BY CENTRAL STATIONS, 1902-23 

(Data from Censua and United States Geological Survey. Trend determined by 
A. H. Horton.) 

the utilities take over an increasing share of the burden 
that had been carried by individual or private plants. 
This rapid increase in the business of the electric utilities 
has been caused in part by the distressing experience of 
industrial plants in securing fuel during the coal famines 
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brought about by strikes and traffic blockades. Industry 
has learned that it is much easier and also cheaper in 
practically all cases to obtain power by pulling a switch 

140 

CI) 
Ill: 
j 

~130 

t-

~ 
~120 
oJ 

:II: 

Z 

~ 110 
oJ 
oJ 

~ 

100 

r-

-- r-:': r<:: ~ 

-

AVE 

MEA -- -- ---
.... - ,,,,; ...... 
f' ............ ."", ['-... 

.. , ... I- --, 
rag 5y ars ~' , 
N __ ,,'" ,. 

; ... ~ -- -- -- --, 
V 

" ......... MEA 

~ -Sec son al~ ect n~ 

..I. F. M. A. M. .I. .I. A. S. O. N. D. .I. 

FIGURE 34- PROBABLE NORMAL SEASONAL VARIATION IN ELECTRIC POWER 
OUTPUT 

(Mter A. H. Horton. United States Geological Survey.) 

than it is to operate a steam power plant. The records 
for New York and New England show that the capacity 
of prime movers in manufacturing plants has reached a 

Note: In Figure 35. the line at the top represents the numbers employed 
in industrial establishments. The data include women and minors and are 
based on reports of the United States Bureau of Labor Statistics and of the 
New York Industrial Commission. Correction is made for seasonal varia­
tion. The data are expressed as a per cent of the averdge for 1919. (From 
the Review of Economic SID.tislics. ) 

The middle line represents physical volume of manufactures. It is an 
adj usted index of the quantity of all manufactured goods produced, corrected 
for year-ta-year growth and seasonal variation. (From the Review of Eco­
nomic SID.tistics.) 

The bottom chart compares the Harvard Index of Trade (dotted line) 
with an index of electrical power (solid line). The solid line is made up from 
monthly statistics of electric power production at public utility plants, pub­
lished by the United States Geological Survey, and corrected for year-ta-year 
growth and seasonal variation by the Federal Reserve Bank of New York. 
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maximum and that power for manufacturing plants will 
more and more be furnished by electric public utilities. 

For some years the rate of growth was like the com­
pound-interest curve, and the increase amounted to ten 
per cent or even eleven per cent a year. It is doubtful, 
however, whether this increase can be maintained, and 
the engineers of the Geological Survey would represent 
the trend of power output by the curve of Figure 33. 

Correction for seasonal variation is also needed, and 
the normal seasonal curve is indicated on Figure 34. 

The curve for power output has not been under obser­
vation long enough to permit us to make these corrections 
for normal growth and seasonal variation with absolute 
assurance .. Nevertheless, the adjusted figure is of the 
greatest significance. It promises to become a measure of 
one of the major factors in production, a measure avail­
able from month to month. It should in time t~e its 
place with the index of employment, the index of gross 
ton-miles of freight. and the index of the physical produc­
tion of goods. as among the best measures of the eco­
nomic life of the country. 

In Figure 35 the best available indexes of these several 
factors in production are plotted on the same scale, the 
average for 1919 being taken as 100. The heavy black 
line in the bottom section of the diagram shows the 
course of power output. It follows very closely the 
index of trade indicated by the broken line. the index 
of volume of production of manufactured goods in the 
middle section, and the index of industrial employment 
at the top. 



CHAPTER XIII 

AVAILABLE METAL STATISTICS 

By F. E. WORMSER AND E. H. ROBIE 

THE non-fen'ous metal-mining industries are served by 
two kinds of statistics - non-secret and secret - by 
which we mean statistics given freely to mining compa­
nies and public alike, and those that circulate only among 
the producers who contribute to the gathering of the data. 
This classification does not include the statistical informa­
tion supplied by the Government. 

The zinc producers of the United States have an ass0-

ciation which, without fear or favor, promptly gives pub­
licity to figures showing accurately and intimately the 
momentary statistical position of the zinc-smelting in­
dustry. A monthly statement of production, shipments, 
stocks, and shipments abroad is given, and also the num­
ber of retorts in operation at the smelters, which is an 
index of the activity at those plants. On the other hand, 
the copper, lead, and silver producers, collectively, be­
lieve in secret statistics. Although they are provided with 
information similar to that supplied by the zinc associa­
tion to its members and the public, this information is 
riven a restricted distribution, principally among the 
officers of the companies supporting the service. Evi­
dently there are two conflicting policies in the non­
ferrous metal-mining industries regarding the release of 
statistical records: one favors the utmost secrecy and the 
other frank and free publicity. It is interesting to ob­
serve that some large mining and smelting companies 
that produce several important non-ferrous metals ac-
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cept this veil of secrecy for, say, copper and lead, and, in 
the case of slab zinc, are satisfied with the present policy 
of full publicity. We believe that certain constructive 
steps might be taken not only to bring about a more uni­
form attitude on the part of the producers, but also to 
provide them with even more valuable statistical informa­
tion than they now possess. 

Let us first examine the condition in the zinc industry. 
Not so very many years ago, this great American indus­
try was accused of being one of the most backward and 
unprogressive of metal industries, especially from a pro­
duction standpoint. Technical cooperation was prac­
ticed by but few zinc companies. It was only during the 
War, when the need for organizing and operating the 
zinc mines and smelters of the country most efficiently 
was recognized, that producers began to mend their ways. 
An association of producers was formed which, a few 
years later, developed into the American Zinc Institute. 
It is this organization which gathers the statistics of the 
industry. Miners, smelters, manufacturers, and dealers 
comprise its membership, which has now become so com­
prehensive that fully 95 per cent of the zinc production 
of the United States is represented in it. The American 
Zinc Institute is essentially a trade association, and the 
statistics compiled by it come in the category of trade 
association compilations. Inasmuch as the trade associ­
ation has been criticized and often condemned for its 
secret handling of statistical information, the directors of 
the American Zinc Institute decided that all data digested 
from the reports of the producers would be given prompt 
and widespread publicity. At the same time the decision 
was made to let matters of price severely alone, so that 
no possibility of violating any Federal law should arise. 
The system has worked splendidly in practice and has 



AVAILABLE METAL STATISTICS 171 

furnished the zinc producers with a service which they 
would sorely miss, should it be suspended. The copper, 
lead, and silver producers have no association correspond-' 
ing to the American Zinc Institute. They obtain their in­
formation from a central organization, formed purely for 
statistical purposes. They submit to it monthly state­
ments of production, deliveries or shipments, and stocks. 
These figures are integrated, and a summary is distri­
buted to each contributor, with the understanding th~t 
such data are confidential. 

Measured in dollars and cents, or in the avoidance of· 
violent fluctuations in the copper market, probably noth­
ing is gained by secrecy. How could it be otherwise? 
Statistics in the metal industries can be interpreted so 
differently that if they are used as an infallible guide to 
the future of any commodity they are likely to be seri­
ously misleading. Non-ferrous metal statistics are not on 
a parallel with those gathered in wheat, cotton, and sugar, 
in which estimates of prospective yield are exceedingly 
valuable in any analysis of market conditions.1 The 
production of these commodities depends upon the 
acreage planted, .the vicissitudes of the weather, and the 
ravages of insect pests. Not so with the metals. Their 
production is easily varied and depends upon the policies 
of individual producers. At best the statistics of the 
non-ferrous -metal-mining industries must be construed 
broadly, or they are given a false importance. It is inter­
esting to'note that, although the copper-mining industry 
is supplied with exhaustive monthly statistics of produc­
tion, deliveries into consumption, and stocks, the copper 
market is noted for its violent fluctuations. The two have 
probably no direct connection; but, armed with valuable 
statistical data, copper producers have not been able to 

J See Chapters XV to XVIII, below. 
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avoid these harmful rises and declines in prices. Recently, 
electrolytic copper advanced seven per cent in one week. 
The following week it declined just about as rapidly as it 
had advanced. 

So far nothing has been said about tin statistics. This 
metal is not produced from domestic ores; in fact, it is 
now smelted to only a small extent in this country from 
foreign ores. Nevertheless, as half the world's produc­
tion of tin is consumed in this country, knowledge of the 
stocks and current and probable future supplies is of im­
portance to many of our industrial concerns. As most of 
the tin that is produced is under British control, and is 
marketed through two large dealers in London, the mat­
ter of statistics is largely beyond the control of anyone 
in the United States. However, it is a fact - and this 
statement is of particular interest in view of the success 
of Britain as a commercial nation - that British com­
panies collect and publish commercial statistics much 
more freely than do American companies. Mining is no 
exception, and we have therefore acceptable data on 
foreign tin production and stocks. There is, however, 
what is known as the invisible supply, which partly rep­
resents the stock of tin in the hands of consumers; with­
out tllis figure it is difficult to get an accurate picture of 
the industry. 

In this country, the New York Metal Exchange col­
lects and publishes the tin statistics from day to day. 
This exchange also supplies a report on the price of non­
ferrous metals to a large number of newspapers through­
out the country. However, the New York Metal Ex­
change is really an exchange in name only, for rarely is 
any trading done on its floor, with the exception of small 
dealings in tin. It is merely a meeting place for some of 
the New York metal dealers, largely for the exchange of 



AVAILABLE METAL STATISTICS 179 

market gossip. The prices of copper, lead, zinc, and 
some other metals there established are only nominal, 
and should be so regarded by those who scan them in the 
press of the country. There are no authoritative, com­
plete, daily reports of metal prices and sales on exchanges, 
as there are of grain, cotton, sugar, and many other' com­
modities, where trading is done on an organized market. 
Instead, the 'industry must depend upon estimates of the 
business done, as reported by trade p3;pers and maga­
zines, which estimates vary in accuracy with their source. 

Do the recipients of the statistical information act 
upon their interpretation of it? We have reason to doubt 
it, from more examples than one. The copper industry is 
an illustration. At present it is burdened with an over­
production. Monthly statistics have shown this re­
peatedly. Consequently, the price of copper is abnor­
mally, even ridiculously, low. Yet do any of the producers 
show any inclination to curtail production? On the con­
trary, some of them have actually increased it. This is 
only another illustration of the unreliability of statistical 
information as an indication of probable future action. 
The high-cost copper producers are running at the high­
est possible pitch to produce the metal as cheaply as pos­
sible. For a similar reason, the low-cost mining compa­
nies are pursuing the same course. They are especially de­
pendent upon large-scale production to produce copper 
at the lowest cost. Those copper producers who feel that 
the withholding of statistics from the public is desira­
ble can hardly point to the behavior of their market­
which is the acid test to apply - as vindication of their 
belief. 

The zinc producers are generally agreed that the pub­
lication of their summarized monthly records has not had 
any detrimental effect on their business. During the 
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year 1923, prices did not move sharply, so far as we have 
been able to judge, in sympathy with the showing made 
by any published figures. This was to be expected, as 
markets have a way of discounting favorable and un­
favorable factors, long before they are expressed in sta­
tistics. The zinc market in 1923 moved slowly, upward, 
and downward - a decided contrast to the erratic course 
of the copper market. Oddly enough, the p6sitiod of the 
zinc producers is even more vulnerable than that of the 
copper-mining companies. The slab zinc statistics are 
gathered from the smelters, who, unlike the copper smelt­
ers, are dependent for their ore supplies largely upon pur­
chases in the Joplin ore market. Mining and smelting are 
two distinct groups of enterprises in the zinc industry. 
Miners and smelters negotiate each week over the price 
of ore. Thus, the figures compiled by the American Zinc 
Institute are subject to the scrutiny not only of consum­
ers - such as galvanizers or brass manufacturers - but 
also to the examination of ore sellers supplying the 
smelters. The zinc smelter has, therefore, even greater 
reason than the copper smelter for withholding his 
figures from the public. That he does not and that no ill 
effects are observable from publication of the statistics is 
strong evidence that the prompt release of vital indus­
trial statistical information does not work injury to the 
issuing agencies and their constituents. The enlightened 
policy of the zinc industry in regard to its statistics is 
most progressive and has led, probably, to a betterment 
of its position in commerce. 

What can be done to improve the scope or quality of 
the information now gathered by the non-ferrous metal 
producers? An important forward stride would be to re­
move the objection some producers now have against 
releasing their own statistical compilations - that is, to 
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obtain.data regarding the state of the consuming indus­
tries. We have good reason to believe that, if the manu­
facturer of metal products indicated a willingness to 
gather and supply such information, the producers would 
be glad to exchange information and to make the whole 
story public. The data desired from consumers, lumped 
together, would be the stocks of metal on hand, in process, 
and shipments arriving during the month, together with 
monthly orders and unfilled orders. Combined with the 
producers' figures, what a splendid picture of each indus­
try that would be: first, the production of the raw ma­
terial, stocks of it on hand at the smelters or refineries, 
deliveries during the month; then the amount of the con­
sumers' stocks, and sufficient data to gage manufacturing 
activity. 

So far, consumers do not seem to have combined for 
the purpose of the interchange of information regarding 
their raw material to the same extent as producers. The 
galvanizing interests are probably the best organized in 
this regard. It is said on good authority that every sale 
of zinc to a galvanizing interest is on the table of every 
other important galvanizer the next morning, with full 
particulars as to price, tonnage, delivery, seller, and 
buyer. The interests of producers and consumers are not 
wide apart. Producers want a fair price for their product, 
to which no consumer would find objection. At the same 
time they are both interested in having the market fluc­
tuate slowly. A statistical picture of the whole industry, 
from the production of the raw material to the manufac­
ture and disposal of the finished product, would be of 
great advantage and would help producer and consumer 
in smoothing those peaks and depressions in the price 
curve that are so disastrous to industry. There would 
seem to be a fair prospect of bringing about this desirable 
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result if both producers and consumers were approached 
by a disinterested third party who could be depended 
upon to prevent leaks of individual reports. The great 
value of the statistical summary, covering both produc­
ers and consumers, we believe would be admitted by all. 



CHAPTER XIV 

FORECASTING PETROLEUM PRODUCTION 

ByJ9SEPH E.POGUE 

Change in the momentum of crude oil production 

If the production of crude petroleum in the United 
States by years from 1907 to 1923 be plotted on semi­
logarithmic paper, so that the rate of change is readily 
visualized, it may be observed that the rate of increase 
shifted, in 1919, from a remarkably even increase of 7.1 
per cent to a steeper and less even gradient representing 
an average annual increase of 16.6 per cent. (See Figure 
36.) These facts may be demonstrated mathematically by 
fitting a compound interest curve to the two sets of data, 
as shown in Tables 24 and 25. 

That the production of crude petroleum should in­
crease geometrically, rather than arithmetically, is not 
surprising in view of the competitive conditions under 
which this product is produced whereby development 
goes forward in ever-widening circles.1 But that the rate 
of increase should display a definite alteration in 1919 to 
a higher rate, which has thereafter been maintained, calls 
for explanation; a new factor must have come into action. 
To account for this change we offer the theory developed 
below. 

Explanation 'of the increased momentum 
During the War period the supply of crude petroleum 

was out-distanced by increasing requirements, and 
stocks of crude petroleum were drawn upon almost con­

I See Joseph E. Pogue, The Economiu of Petroleum (1921), pp. 31-34. 
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TABLE 24. RATE OF INCREASE IN CRUDE OIL PRODUCTION I~ THE 
UNITED STATES, 1907-19& 

(Unit: one million ba"els) 

ACTUAL CALCULATED 
YEAR PRODUCTION PRODUCTION' 

1907 ............... 166 165 
1908 ............... 179 176 
1909 ............... 183 189 
1910 ............... 210 202 

191I ............... 220 217 
1912 ............... 223 233 
1913 ............... 248 249 
1914 ................ 266 267 

1915 ............... 281 286 
1916 ............... 301 306 
1917 ............... 335 328 
1918 ................ 356 351 
1919 ............... 378 376 

• Determined by fitting a compound-interpst curve (y=248.8 (1.071)-, 
origin at 1913) to the data by the method of least squares. Data from 
United States Geological Survey. . 

• Standard deviation of calculated ~roduction from actual values equals 
S. [7 million barrels. 

tinuously from late 1915 to the end of 1918.1 As a result, 
the idea gained ground that the petroleum resource of the 
United States was quite limited in size; estimates of the 
unmined reserve were made by geologists and widely 
published to the effect that the ultimate production of 
the country would be of the order of magnitude of nine 
billion barrels; and in general the conviction grew that 
the United States was facing an early shortage of oil and 
would soon become dependent upon foreign sources of 
supply. The shortage-idea reached an active and aggres­
sive stage by 1919, a year which culminated in a spectac-

I In this study, imports and exports of crude petroleum were left out of 
consideration in order to simplify the presentation of results. Their inclu­
sion would have complicated the argument, but would not have changed the 
principles involved or conclusions reached. 
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TABLE 25. RATE OF INCREASE IN CRUDE OIL PRODUCTION IN THK 
UNITED STATES, 1919-23. 
(Unit: one million ba"els) 

ACTUAL CALCULATED 
YEAR PRODUCTION PRODUCTION" 

1919 ................ 378 369 
1920 ............... 443 431 
1921 ............... 472 502 
1922 ............... 558 586 
1923 ............... 726 & 683 

• Determined by fitting a compound-interest curve (Y=502.1 (1.166)', 
origin at 1921) to the data by the method of least squares. Data from United 
States Geological Survey. . 

& Last three months estimated. 
• Standard deviation of calculated production from actual values equals 

27.4 million barrels. 

ular rise in the value of oil securities and was followed in 
tum, during 1920, by a notable advance in the prices of 
crude petroleum and its derivatives. 

The years 1919 and 1920 were marked by an excep­
tional flow of new capital into the petroleum industry. 
Adequate statistics are lacking to measure the absolute 
amount of new capital so attracted, but an index of the 
relative importance of this factor is afforded by the 
figures representing the new incorporations of oil and gas 
companies as reported by the New York Journal of Com­
merce. These data are shown in graphic form in Figure 
37, where the significance of 1919 and 1920 in the respect 
specified is clearly apparent. 

Between 1919 and the present, there has been a notable 
advance in the technique of oil-finding and oil-produc­
tion. This advance has been in the direction of speeding 
the finding and exploitation of new oil-pools; and, as it is 
now well known to petroleum engineers that rapid drill­
ing is conducive to a more complete extraction of oil,1 

1 For a good summary of the evidence on this point, see G. C. Gester, S. H. 
Gester, and E. W. Wagy, "Oil and Gas Conservation," Standard Oil 
Bulletin (San Francisco, December, 1923), pp. 2-40 
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this acceleration of exploitation has not only had the 
primary effect of increasing production directly but the 
secondary effect of enlarging the percentage of recovery 
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FIGURE 37. NEW INCORPORATIONS OF OIL AND GAS COMPANIES IN THE 

UNITED STATES BY YEARS, I9I5~3 

as well. That production has been facilitated during the 
past few years by better methods is demonstrated by the 
well data presented in Table 26, which shows that produc-
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tion has been increased not primarily by drilling more 
wells (the rate of drilling since 1919 is not materially 
higher than for the period 1913-18) but through the 
agency of wells of larger average yield. The rate of crude 
oil production has been doubled with no substantial in­
crease in the volume of drilling. Better, faster, and deeper 
drilling are responsible. 

TABLE 26. WELL DATA COVERING THE OIL FIELDS OF THE UNITED 
STATES (EXCLU:SIVE OF CALIFORNIA) BY YEARS, 1913-231 

NUMBER OF TOTAL INITIAL AVERAGE INITIAL 
YF.AR OIL WELLS DAILY PRODUCTION DAlLY PRODUCTION 

COMPLETED (thousands of barrels) PER WELL 
(barrels) 

19 13 ......... 18,824 781 42 
1914 •.•...... 16,140 1471 9 1 
1915 ..•...... 8,892 1715 193 

1916 ........ 18,080 1497 83 
1917 ......... 15,673 1383 88 
1918 •••...... 16,698 1486 88 

1919·· •...... 20,686 3366 163 
1920 ......... 23,738 3339 141 
1921. •••..... 13,943 2640 189 

1922 ......... 16,201 3912 241 
1923-........ 14,548 4440 305 

a Eleven months. 

To the oil producer or petroleum engineer, the items 
of progress in oil-field technique are well known. Lack of 
space permits only a bare enumeration of them here. 
These items include: the advancement and wider applica­
tion of the science of geology; the improvement and 
broader use of the methods of rotary drilling, including 
the development of coring technique in advance of the 
drill; the wider employment of diamond drilling in ex­
ploration; the improvement of oil-well machinery, per-

l Data from Ths Oil and Gas jourrw.l: 
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mitting faster and deeper drilling; the employment of 
bonuses, better organization, and other superior mana­
gerial methods in gaining greater speed and efficiency 
from the human factor; and more rapid transportation 
of oil-field supplies through the use of the motor truck. 

TABLE 27. LIST OF ALL OIL-POOLS IN THE UNITED STATES WHICH HAVE 
REACHED A DAILY RATE OF OUTPUT EXCEEDING 100,000 BARRELS-

DATEOI' DATBOP' MAXIMUM PRODUCTION 
POOL DISCOVERY MAXIMUM PRODUCTION JA!'. 5, 1924 

PRODUCTION (bbla. per day) (bbls. per day) 

AboN '03,000 ba,.,.e.ls per day 
Cushing, Oklahoma .••••• Mar. 1912 Apr. 1915 310,000 24.000 
Santa H Springs, Cal. .•. Oct. I9ZI Aug. 1923 340,000 159,000 
Powell, Teus ........... Jan. 1923 Nov. 1923 325.000 77.000 

A60N Zoo.ooo bdrr.z. ,., d4;y 
Long Beach, CaI. .•.••••. June 1921 Oct. 1923 255,000 228.000 

A bore 100.000 barrels ,., d4;y 
Spindletop, Texas. .....•. Jan. 19o1 July 1001 100,000· 550 
Humble, Texas .•••..•... Dec. 1904 June lOOS J30,ooo 4,850 
Midway-Sunset, Cal· .... 19<'0 June 1914 150,000 '15,000 
Burkburnett. Texas .... .. (1)1917 Aug. 1919 109,000 23.000 
Breckenridge, Texas •..•. 1916 Jan.. 1921 124.000 22,000 
Mexia, TeJtaS ....... .... Mar. 1921 Jan. 1922 147,000 42,000 

Haynesville, La. ..•...... Mar. 1921 Mar. 1922 100,000· 22,000 
Huntington Beach, CaI. .. Oct. 1919 Apr. 1923 126,000 66,000 
Tonkawa, Okla. ••.•..•.• June 1921 May 1923 115,000 42.000 
Salt Creek, Wyo. ••.••••. Apr. 1912 June 1923 173.000· 108,000 

Burbank, Okla. .......... May 1920 June 1023 Il2,OOO 10,000 
Smackover. Ark.! ..... ... July 1922 JUDe 1923 %25,000 96,000 

• Eight out of the sixteen pools reached their peaks during the last nine months of 1923. 
Tbe combined 1923 maxima of those eight pools equalled 1,538,000 barrels per day, sixty­
Dine per cent of tbe muimum daily rate of crude oil production in the United States. 

• Records of the maximum output of the Spindletop pool are lacking, but the pool very 
probably exceeded 100.000 barrels per day. 

• These figures are for the Midway and Sunset pools combined, but the Midway pool alone 
exceeded 100,000 barrels per day. 

• Tbe American Petroleum Institute reported HaynesviUe as averaging 95,850 barrels 
per day for the week ending March 25. 19.2; during that week the pool doubtless reached 
100,000 barrels for a brief period. . 

• Potential production acmrding to June field test. . 
I Poosibly one or two other pools may bave reached 100,000 barrels on a single peak day. 

but the available reoorda do not definitely indicate that snch was the case. The Glenn pool 
in Oldaboma may bave reached 100,000 barrels in October, 19o7, wben the United States 
GeoIogic:al Survey reported the a~ production for that month to be 79,000 barrels per 
clay. 

That these conditions have had a notable effect upon 
oil production may be demonstrated further by the 
bunching of major oil-pools in the past five years, and 
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particularly in 1923. During the development of the 
American petroleum industry over the past sixty years, 
there have been only sixteen oil-pools which have at­
tained a maximum rate of output exceeding one hundred 
thousand barrels per day. (See Table 27.) And of these 
sixteen major pools. two reached their maxima in 1914-
15. one in 1921, and eight in 1923! Of the eight pools 
peaking in 1923. one was discovered early in 1923, one 
was discovered in 1922, four were discovered in 1921, one 
was discovered in 1920, one in 1919. and one in 1912. In 
other words, seven of the sixteen major oil-pools were 
found in the past five years. This bunching of large pools 
supported the increased momentum of production shown 
in Figure 36. 

The theory is therefore offered that the shortage-idea, 
attracting new capital to the industry in large amounts 
through its speculative implications, stimulated new 
technique and the broader application of old technique 
to the degree that the rate of crude-oil production was 
increased from 7.1 per cent per annum to 16.6 per cent 
per annum. The importance of this new factor may be 
expressed by the equation a =1.088, derived by taking 
the difference between the equation of the two straight 
lines in Figure 36, as expressed in the logarithmic form, 
and converting this difference into its antilog. This de­
rived equation means that crude-oil production, over the 
period 1919-23, has been accelerated 8.8 per cent per 
annum over its normal rate by the sequence: shortage 
idea --+ new capital --+ improved technique. 

Effects of the increased momentum 
The result of increasing the rate of domestic crude-oil 

production from 7.1 per cent per annum to 16.6 per cent 
per annum has been an almost unbroken period of over-
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production, lasting MILLIONS 

from the middle of 6A~~NS 
1920 to the end of ~ooo 
1923. Oil has been 
found faster than 
it could be con­
sumed. The rate of 
growth of the con­
sumption of crude 
oil is controlled by 
the rate of growth 
of the market for 
gasoline. The do­
mestic consump-
tion of gasoline 
from 1917 to 1923 
(the period over 
which annual sta-
tistics are available) 
has increased at 
the average annual 
rate of 15.9 per 
cent. (See Figure 
38 and Table 28.) 
This rate is only 
slightly less than 
the 16.6 per cent 
annual increase 
which has charac-
terized the produc-

FIGU».E 38. TREND 011 
THE CONSUMPTION 011 
GASOLINE IN THE 
UNITED STATES BY 

YEARS. 1917-23 
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tion of crude petroleum since 1919; and the difference 
would not have given rise to serious overproduction had 

PER there not been 
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another factor, 
the increasing ex­
traction of gaso­
line from crude 
petroleum as the 
result of progress 
in chemical en­
gineering. 

This factor, 
likewise the re­
sult of improved 
technique, may 
be measured by 
computing the 
ratio between 
gasoline produc­
tion and crude­
oil consumption 
and determining 
the trend of this 
ratio. The re­
sults of this pro­
cedure are shown 
in Figure 39 and 

10 Table 29. Itmay 
1915 1920 1925 there be seen 

FIGURB 39. TREND OF THB RATIO OF GASOLINE that improved 
PRODUCTION TO CRUDE OIL CONSUMPTION IN technology in re­
THB UNITED STATES BY YEARS, 1917-23 fi' h 0 er nmg as, v 

the period 1919-23, accelerated the extraction of gasoline 
to the extent of 5.4 per cent per year. Therefore, the eco-



FORECASTING PETROLEUM PRODUCTION 193 

TABLE 28. RATE OF INCREASE IN GASOLINE CONSUMPTION IN THE 
UNITED STATES, 1917-231 

YEAR 

1917 
1918 
1919 
1920 

1921 
1922 
1923 

(Unit: million gallons) 
ACTUAL 

CONSUMPTION 
•••••••.•..... 2695 

CALCULATED 
CONSUMPTION 

2641 
3061 
3547 
4IIl 

• Last three months of 1923 are estimated. 

TABLE29. RATE OF INCREASE IN THE RATIO OF GASOLINE PRODUC­
TION TO CRUDE-OIL CONSUMPTION IN THE UNITED STATES BY 
YEARS, 1917-232 

GASOLINE CRUDE-OIL ACTUAL CALCULATED 
YEAR PRODUCTION CONSUMPTION RATIO RATIO 

(million barrels) (million barrels) (Per cent) (Per cent) 

1917 ....... 67·9 378·3 17·9 19·0 
1918 ....... 85·0 412 .3 20.6 20.0 
1919 ....... 94. 2 420 .5 22·4 2I.I 
1920 ....... n6·4 530·5 22.0 22.2 

1921 .••••.. 122.8 526.0 23·4 23·4 
1922 ....... 145·2 592 .4 24.6 / 24·7 
1923 •..... 133·9 523. 6 25·6 26.0 

• Nine months. 

nomic force of chemical technology in gasoline production 
maybe expressed by the formula: a = 1.054. As a result 
of the interPosition of the factor of improved technique 

1 Determined by fi~ting a compound interest curve (y = 4III (1.159)", 
origin at 1920) to the data by the method of least squares. Data from 
United States Bureau of Mines. 

I Determined by fitting a compound interest curve (y = 22.2 (1.054)", 
origin at 1920) to the data by the method of least squares. Data from 
United States Geological Survey and United States Bureau of Mines. 
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in refining, the rate 
of increase in crude­
oil requirements has 
been reduced from 
15.9 percent per an­
num, which would 
have been the rate if 
the recovery of gas­
oline had remained 
static, to 10.8 per 
cent per annum, the 
average rate of in­
crease of actual 
crude-oil consump­
tion over the period 
1917-23. (See Fig­
ure 40 and Table 30.) 

By subtracting 
the rate of crude-oil 
consumption from 
the rate of crude-oil 
production, we find 
that the excess of 
acceleration in re­
spect to require­
ments may be repre­
sented by the factor, 
a = 1.052 i that is 
to say, crude-oil pro­
duction was actually 

FIGURE 40. TREND OF THE 
CONSUMFnONOFCRUDE 

PETROLEUM IN THE 

UNITED STATES BY 

YEARS, 1917-23 ' 
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TABLE 30. RATB OF INCREASB IN THE CONSUMPTION OF CRUDB 
PETROLEUM IN THE UNITBD STATES BY YEARS, 1917-23 I 

1917 
1918 

1919 
1920 

(Unit: OM million barrels) 
ACTUAL 

CONSUMPTION 

••••••••••••••• 378 
••••••••••••••• 412 
............... 421 

••••••.••••••••• 531 

1921 ••••••••••••••• 525 
1922 •••.••••••••••• 592 

1923 ............... 719" 
• Last two months estimated. 

CALcULATED 
CONSUMPTION 

367 
40 7 
451 

500 

554 
614 
680 

accelerated to the degree of 8.8 per cent per annum- in 
excess of normal, whereas only an acceleration of 3.4 per 
cent per annum above normal was necessary to balance 
supply and demand. Thus, improved technique created 
an acceleration of 3.4 per cent which performed a useful 
purpose and in addition an acceleration of 5.2 per cent 
which resulted in overproduction and economic waste. 
In other words, sixty per cent of the force of improved 
technology went toward the creation of overproduction 
and hence performed no useful economic purpose. This 
waste of effort was paid for by the petroleum industry 
in the form of depression, low prices, and inventory losses. 

Bearing upon the future 
In appraising the future effect of the present momen­

tum in crude-oil production, we have to consider the 
counter economic forces set up by a condition of over­
production and the possible entrance of a new factor, the 
resource limitation. Overproduction, creating low prices, 

I Determined by fitting a compound interest curve (y = 500 (1.108)", 
origin at 1920) to the data by the method of least squares. Data from 
United States Geological Survey. . 
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tends to accelerate demand and retard supply. Consump­
tion of oil has been increased as a result of the oversupply, 
while at the same time drilling· and exploration have 
slowed. down, part of the capital in the industry de­
stroyed, and the vitality of the shortage-idea lessened. 
These conditions alone are making for equilibrium be­
tween supply and demand, at least for a period; but the 
power of improved technology is left unimpaired, even 
though the motive force behind it is weakened. Thus, 
with revival of the motive force, other things being equal, 
the factor of technique stands ready to repeat its recent 
performance. 

A new factor, however, must be taken into considera­
tion. Petroleum is a wasting asset; individual oil-fields 
become quickly depleted; and new pools must be brought 
in, in ever-increasing numbers, if given rates of increase 
in production are to be maintained. The limiting factor 
of resource size comes into the equation. Several esti­
mates of the size of the unmined reserve of petroleum 
have been made by authoritative bodies of geologists. 
These estimates agree in placing the ultimate supply of 
recoverable oil at a figure of the order of magnitude of 
nine billion barrels. While these estimates have probably 
substantially underestimated the unknown possibilities 
of the country, they nevertheless emphasize the presence 
of a resource limitation which sooner or later must affect 
the rate of production. Just as the production of each 
pool increases, reaches a maximum, and subsequently 
declines, tracing a course resembling a frequency distri­
bution skewed to the right; so the output of the entire 
country, being merely a composite of individual pools, 
may be expected to follow a similar course, but with the 
skewing perhaps accentuated by further development of 
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Reverting to Figure 36, one may ask whether the pro­
duction curve will follow its recent course into 1924 and 
thereafter. As to 1924, it may be answered with consid­
erable confidence that the momentum of oil production 
has received sufficient check to assure an output for 1924 
that will represent no increase over 1923 and probably an 
actual decrease. As to 1925 and later, the answer is not 
so definite; but unless the factor of resource limitation 
becomes effective, a sufficient advance in price would 
doubtless renew a 16.6 per cent impetus. But from a 
study of the petroleum resource and from discussions of 
the matter with many geologists, petroleum engineers, 
and oil-producers, the writer ventures the opinion that 
the factor of resource limitation will begin to retard the 
momentum of oil-production in the United States in the 
near future, and that 1924 will bring a change in the trend 
of crude-oil production such that the production curve, 
as shown in Figure 36, will assume a gradient less steep 
than has characterized the past five years - a gradient 
that may ultimately, possibly in five to ten years, cause 
the curve of total production to intersect the projected 
trend of the period 1907-19. 

Summary 

The conclusions reached in this study may be briefly 
summarized as follows: 

I. The rate of increase in crude-oil production in the 
United States, which averaged 7.1 per cent per annum 
over the period 1907-19, underwent an acceleration to an 
average rate of 16.6 per cent per annum over the period 
1919-23. 

2. This sharp increase in momentum was the result of 
improved technique in oil-finding and oil-production, 
under the stimulus of an extraordinary flow of new cap-
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ital into the petroleum industry, attracted by the idea 
that an oil-shortage lay ahead. 

3.. The simultaneous development of improved tech­
nique in refining, leading to the larger extraction of gas­
oline from crude oil, also stimulated by capital inflow in­
duced by the shortage idea, retarded the rate of increase 
of the demand for crude oil to the extent that roughly 
two thirds of the impetus of crude-oil production derived 
from improved technology was in excess of economic 
requirements and led to overproduction. 

4. The low prices resulting from overproduction have 
created a sufficient check on the momentum of oil produc­
tion to promise a probable decline in crude-oil output in 
1924 as compared with 1923. 

5. In the near future, the factor of resource limitation 
may be expected to create a further check on the mo­
mentum of crude-oil production, and the tentative con­
clusion is offered that 1924 will bring the beginning of a 
change in the trend of crude-oil production to a gentler 
gradient. 



CHAPTER XV 

FLUCTUATIONS IN COAL PRODUCTION 1 

By DAVID L. WING AND F. G. TRYON 

OUR purpose is to trace the reaction of one of the princi­
pal mining industries to the alternating periods of pros­
perity and depression that make up the business cycle, 
with the thought that foresight is sharpened by hindsight 
and that any attempt to minimize the ill effects of a de­
pression must begin with a thorough understanding of 
what happens during the depression. The bituminous­
coal-mining industry may well be selected for such a 
study, because the records of its growth are now more 
extensive than those of the other mineral industries and 
because many of its problems are typical of mining in 
general. . 

Underlying facts 

In considering the reaction of the business of mining' 
and marketing bituminous coal to the business cycle,· 
certain underlying facts should be borne in mind: 

Consumption of bituminous coal. Although the quantity 
of soft coal used for household fuel is just about equal to 
the quantity of anthracite so used, it is overshadowed by 
the much larger amount required to supply the indus­
trial demand. Fully seventy-three per cent of the bitu-

1 This paper includes hitherto unpublished data collected by the United 
States Geological Survey and the United States Coal Commission, and is 
published with the permission of the Director of the Survey. It deals ex­
clusively with bituminous coal and does not refer to anthracite, for which 
conditions are different. . 

The complete paper with detailed tables, from which this abstract was 
taken, may be had upon application to the Geological Survey. 
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minous coal mined goes to railroads and industries whose 
demands fluctuate directly with the business cycle. 
About twenty per cent of the output is consumed by the 
iron and steel industry, either in the form of coke or as 
gas or steam coal; and for this reason bituminous coal is 
quick to feel any change in the iron market. 

Excess capacity. The well-known fact that the industry 
has been developed to a capacity in excess of that neces­
sary to supply the demand has an important bearing on 
its reaction to the business cycle. General business 
activity does not necessarily increase the price of coal, 
for the mines can produce far more coal than business 
can consume. Not until some other cause, such as con­
gestion of the railroads or a miners' strike, intervenes to 
prevent operation of the mines at full capacity does the 
price rise materially. 

Periodic strikes. General strikes or "suspensions" in 
the organized fields have occurred at the termination of 
many of the biennial wage agreements, and some of them 
have thrown the industry out of step with the business 
cycle for several months. In fact, shortages that were 
traceable directly to big strikes have been a more potent 
cause of changes in the prosperity of the coal-mining in­
dustry than the movements of general business. 

Division into union and non-union fields. Fully sixty­
five per cent of the bituminous industry is unionized and 
operates under rigid wage scales fixed by contracts that 
normally run for two years. The other thirty-five per 
cent is non-union and pays such wage rates as the oper­
ators may deem expedient - rates which in prosperous 
times may be equal to, or perhaps even above, the union 
scale, but which, in times of depression, may be below 
that scale. This unequal competition between the oper­
ator who has a relatively fixed labor cost and the oper-
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ator who has a flexible labor cost lays excessive burdens 
upon the union operator in times of depression; but it 
may make possible fairly steady operation for the non­
union operator. 

Effect of the War. The extraordinary prosperity of the 
bituminous operators from 1916 to 1918 was due prima­
rily to the War, and only secondarily to the crest of the 
business cycle then in progress. Not only was coal re­
quired in greatly increased amounts for the manufacture 
of steel and munitions, but the delivery of coal was im­
peded by failures of transportation. and distribution; and 
prices rose to levels before undreamed of. 

Fluctuations in output 

Annual production. Professor Day has determined the 
normal growth of the industry from 1899 to 1919 to be at 
the rate of 16,800,000 tons a year. At this rate, the 
normal output for 1918 would have been 530,000,000 
tons. The fluctuations in actual output above and below 
the line of normal growth have ranged from eight per cent 
below, in 1908 and in 1914-15, to fifteen per cent above 
in 1907, and nine per cent above in 1918. Various signs 
show that this rate of growth has now commenced to 
slacken. Thus, the output in 1919 was but eighty-five 
per cent of Professor Day's normal. In 1920, it was one 
hundred and one per cent. In 1921, the depression car­
ried it down to seventy-one per cent. It appears that 
a combination of (a) economies i~ utilization resulting 
from the high price of coal, (b) competition of fuel oil 
and water power, and ec) perhaps actual slowing up in 
the rate of increase of the country's requirements of coal 
have changed the slope of the line of normal growth. 

The point to be noted, however, is that the departures 
from normal in the output of bituminous coal are less ex-
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treme than those in some other businesses - for example, 
pig-iron. 

Monthly production, 1905-23. Bituminous coal is to be 
classed primarily among producers' goods and, like other 
producers' goods, it responds fairly quickly to changes in 
the state of trade. To measure the interval in time be­
tween the beginning of a financial depression and the first 
signs of slackening in bituminous output, we have pre­
pared estimates of the monthly output of soft coal back to 
January, 1905. These figures, here published for th~ first 
time (monthly data for years prior to 1913 not having 
heretofore been available) show that the decline in the 
output of coal begins about the same time as the decline 
in the general volume of trade. 1 To this statement excep­
tions must be made for years like 1910 and 1920, when 
some external cause, like a big strike or a railway con­
gestion, happened to be effective at the time the business 
crisis appeared. Under such circumstances the bitumi­
nous-coal industry may continue to feel an artificial pros­
perity after other industries have begun to slacken their 
pace, simply because people have burned up their stocks 
and feel that they must replenish them. But in 1908, 
1914, and also in the years when the pace of business 
was increasing, the curve of bituminous-coal production 
responds to the changing tone of business at about the 
same time as the curve of total volume of trade. 

To sum up, the output of bituminous coal is not a 
forecaster of future business change; but it is one of the 
measures of the exterit of a change already begun. Its 
value as a business indicator is marred by the ebb and 
flow of coal into storage in anticipation of strikes and by 
the great dislocation caused by the strikes themselves. 
Moreover, it is unduly affected by the production of iron 

1 See Figures 23-35, above, especially 30 and 31. 
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and steel, which consumes an ~ount of coal out of all 
proportion to the value of iron and steel products. 

Changes in price 

The curve of spot price (Figure 41) shows that labor 
disturbances within the trade itself have been more im­
portant in explaining sudden variations in price than have 
business cycles. Thus, the extraordinary peak reached in 
1920, when the average spot price for the entire country 
rose to $9.50 f.o.b. mines, was due to the miners' strike of 
1919 and the subsequent traffic jams; and the lesser peak 
reached iri 1922 was due, not to changes in the general 
price-level, but to a strike. 

These data represent the spot or open market price 
rather than the contract price-level, and it must be re­
membered that only about twenty-five per cent of the 
total output is sold on the spot market. Changes in the 
average sales realization on all coal shipped, whether 
spot or contract, more nearly accord with the movement 
of general business; but even the proportion of these 
changes that are directly attributable to business cycles is 
small. In 1907, the boom year, the average sales realiza­
tion was $1.14 per ton. In the following depression year, 
it was $1.12. In 1909, it was $1.07. The small range of 
these fluctuations between good and bad times confirms 
the conclusion already stated: that some more active and 
powerful cause than the quickening pace of business is. 
necessary to produce high prices of bituminous coal. 

Reaction of the price of coal upon other business. The 
effect of violent fluctuations in the price of coal upon in­
dustries consuming coal cannot be stated in figures. It 
seems clear, however, that great uncertainty as to the 
price of a basic commodity cannot but unsettle business, 
whether it operate to precipitate the depression, as in 
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, 1920, or to delay recovery, as in 1922. Even more serious 
than the uncertainty of price is the uncertainty of supply. 
The index curve of volume of trade shows three downward 
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FIGURE 41 (SECTION I). MONTHLY AVERAGE SPOT PluCE OF BITUMINOUS 
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(Data for 19[3-23 are C. E. Lesher'. average spot prices of fourteen mal •• representative 
of nearly ninety per cent of the bituminous output of the United States, weighted, first, with 
respect tD the proportions of slack, prepared, and f\1DoOf-mine oormally shipped; and, sec­
ond, with respect tD the tonnage of each normally produced. This average is published 
currently in Cool Ag.. Data for [9[2 and earlier years have hccn rompiled in as nearly the 
same way as the rerords permit, and, though subject to revision, are fairly romparable. 
Figurea 41-4,3 inclusive are from the United States Geological Survey.) 

jOgs that are directly associated with failure in deliveries 
of coal: one in January, 1918, with its heatless days and 
lightless nights; the others conjoined with the strikes of 
1919 and 1922. 
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Effect of increased price on output. After the price has 
reached a level high enough to call into active production 
the substantial commercial operators, further increase 
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FIGURE 41 (SI!CTION 2). MONTHLY AVERAGE SPOT PRICE OF BITUMINOUS 
COAL, F.O.B. MINES, IN DOLLARS 

in price does not add to the total supply reaching the con­
sumer. If the mines are generally at work, the limiting 
factor becomes transportation, and further increase in 
price encourages the opening of thousands of wagon mines 
which, under the law, can demand transportation and 
whose activities so dilute the available car supply as to 
reduce the total quantity of coal handled by the carriers. 
Panic prices also discourage care in the cleaning of coal 
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and therefore encourage waste in transportation by re­
quiring the carrying of more ash and dirt. 

Forecasting the price of coal. Studies of the relation be­
tween 'spot price and consumers' stocks have shown that 
the price varies inversely with the amount of coal that 
consumers have in reserve.1 Production alone does not 
control price. A drop in production does not seriously 
affect prices until it is registered in lower stocks. But a 
very high negative correlation between the consumers' 
reserve and the price is evident. A reserve below thirty 
million tons indicates a sellers' market; twenty million 
tons indicates a panicky market; and above forty million 
tons indicates a buyers' market. It is clear that consumers 
collectively have the power to make or break the bitumi­
nous coal market, and no single thing would be more con­
ducive to cheap coal. for American industry than the gen­
eral practice of storage by consumers. 

Changes in cost of production 

It is characteristic of all business that during periods of 
prosperity costs increase, and during periods of depres­
sion they perforce decrease. The process of readjustment, 
or "deflation," as we call it, is painful. How does the 
bituminous industry readjust its costs to business de­
pression? To answer this question, we may assume a con­
dition of inflated costs and high prices and trace step by 
step the transition to lower costs. 

Elimination of the marginal producer. The first sign of 
a declining market is the disappearance of wagon-mine 
coal. During the boom of 1920, at least 4400 wagon 
mines shipped coal in railroad cars. By April, 1921, 

practically all these little mines had closed. As prices 

1 Tryon and McKenney, Economic Phases oj Coal Storage, United States 
Geological Survey. 
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further declined, the high-cost commercial mines were 
hard pressed to maintain themselves. Old commercial 
mines that are kept in operation beyond their normal, 
productive period during the times of high prices are 
closed and abandoned when prices fall. Before the Euro­
pean War, the "death rate" from the abandonment of 
worked-out mines was about 230 mines a year. In the 
depression of 1914, the rate increased to 265; during the 
War, it dropped to barely 200. With the collapse of de­
mand after the Armistice, four hundred and fifty-eight 
mines were abandoned in 1919, and the record for 1921, 
though incomplete, will doubtless show a much larger 
number. Other high-cost mines, not yet ready to be 
abandoned, are forced to close. For a time they hang on, 
running one or two days a week and perhaps selling coal 
at less than the cost of production in the hope that the 
market will tum. A long depression forces them to close 
entirely. It was estimated that, at the trough of the de­
pression in 1921, some twenty per cent of the commercial 
capacity of the country was shut down. In this process of 
elimination of the high-cost mine, the price of the product 
is the controlling factor. Other things being equal, the 
operator with low production cost appears to be more suc­
cessful in holding business than the one with high-quality 
coal. 

Changes in costs at weU-established mines.1 The region 
here considered includes only the coal-fields in the North­
ern Appalachian region, in Pennsylvania, Maryland, 
West Virginia, and Ohio. The information relates to the 
years from 1916 to 1922, inclusive, and covers the work of 
127 operators, who produce about 40,000,000 tons annu-

I In preparing the data showing the cost of production and the .invest­
ment in and profits on bituminous coal use has been made of materIal con­
tained in certain unpublished reports or'the United States Coal Commission. 
(See Table 31.) 
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TABLE 31. PER TON COST, SALES REALIZATION, AND MARGIN OF 127 
BITUMINOUS COAL OPERATORS IN THE NORTHERN ApPALACHIAN 
REGION, 1916-22 J 

INDEX NUMBERS" 

TOTAL COST SALES MARGIN 
YEAR F.O.B. REALIZA- PER 

Total Sales 
MINE TION TON realiza-cost tion 

1916 •.•••..... $1.12 $1.42 $0.30 100 100 
1917 ..•••••... 1.55 2.82 1.27 138 198 
1918 ...•...... 1.95 2·70 ·75 174 190 
1919 ....•..... 1.95 2·43 .48 174 171 
1920 

(Jan.-Mar.) •. 2.23 2·70 ·47 208 191 
1920 

(Apr.-Sept.) . 2.69 3·95 1.26 240 278 
1921 .......... 2·73 2.82 .09 244 198 
1922 .......... 2.86 3·35 ·49 255 236 

• Average for 1916 = 100.0. 

ally, or about fifteen per cent of the output in that region. 
Interpolations are made for 1919 and 1920 from the re­
turns of 123 operators, 49 of whom are among the 127 
operators. This period and this number of operators may 
seem, at first thought, insufficient to represent general 
conditions; but it must be borne in mind that what we 
seek to establish is a measure of the ebb and flow of the 
tide, not the depth and volume of the sea. These 127 
operators felt, in common with the rest of the industry, 
this ebb and flow of the tide, and they are widely enough 
distributed to reflect differences due to differences in local 
conditions. 

Figure 42 shows the course of their average, total f.o.b. 
mine costs, which rose from $1.12 a ton in 1916 to $2.86 
in 1922, a rise of 155 per cent. The extreme fluctuations 

1 Identical operators, except for 1919 and 1920, for which years reports of 
123 operators have been interpolated, of whom 49 were common to the 
group of 127 operators. Figures represent cost per net ton. 
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of the average receipts from sales contrast sharply with 
the steadier upward movement· of costs. The highest 
point was reached in the period between April and 
September, 1920, when the sales realization averaged 
$3.95 a ton, or 178 p~r cent more than in 1916 ($1.42). 
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FIGURE 42. FLUCTUATIONS IN PER TON COST, SALES REALIZATION, AND 
MARGIN OF 127 BITUMINOUS COAL OPERATORS 

(The operators shown are all in the Northern Appalachian region. They are identical for 
each year except 191Q and 1920, for which yeaIS reports of 123 operators have been interpo­
lated, of whom 49 were common to the group of 127 operators.) 

The labor cost per ton. Labor is the principal item of 
expense. The labor cost per ton must not be confused 
with the wage rates paid or the earnings of the workmen. 
The labor cost per ton during a specific period is the total 
amount paid out for labor, divided by the number of tons 
produced. The changes in labor cost are, therefore, a 
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resultant of several forces, which may act in the same 
direction or in opposite directions. The labor costs are 
affected chiefly by changes in wage scales and changes in 
rate o( production. Other causes are changes in mining 
practice and in market demand and the attitude of labor. 
A'marked increase in the rate of production may obscure 
for a time the effect of an increase in the wage scale. 

Changes in labor costs from 1916 to 1922 at typical 
operations in six fields are shown in Table 32. In each of 

TABLE 32. CHANGES IN THE PRINCIPAL ELEMENTS OF COST OF PRO­
DUCTION OF TYPICAL OPERATORS IN 6 FIELDS, 1916-22 

PENNSYLVANIA WEST VIRGINIA OHIo 

Pitts- Central Pocahon- New No.8 Cam-
burgh Pa. taa River Seam bridge 

Number of 
Operators 14 14 I .0 2. 10 5 

11)18 production. • 5,681,187 3,~30t730 8,270,812 4.647.000 6.664.416 4.726.338 

LABOR COST PER TON 

11)16 ............ $0.78 $0.1)7 $0.55 $0.80 $0.78 $0.80 
I\l17 ............. 1.04 1.'1) ·77 1.05 .1)8 1.03 
I\lI8 ............ 1.33 1.65 1.07 1.51 1.25 1.35 
1921 ..••••.•... . 1.8. I.W 1.66 2.21) 1.,1 2.06 
1922 ...••••••••• I.\ll 2.08 1.18 1.86 1.74 2.17 

SUPPLIES COST PER TON 

1916 ............ $o.II $0.07 $0. II $0.13 $0.10 $0.08 
I\l17 ............ .24 .18 .18 .11) .11) .15 
I\lI8 ............ •• 8 .29 .26 

-:~ 
.28 .20 

1921 ••••••••••.• .37 .32 . .. .38. ::; .27 
l\l .............. ·4' '.34 . 36 ·42 ·24 

GENlIRAL ExPENSB PER TON 

I\l16 ............ $0,'3 $0.24 $0.21 $0.23 $0.14 $0.10 
I\lI7 ............ .29 .3' .31 .34 .21 .18 
t9I8 .••.••.•.•.. .31 .33 .30 .37 .25 .11) 
T92IG ••••••••••• .6. ·45 ·43 .71 ·34 .34 
1922- .•••••••.•. .71) .57 ·43 .66 .48 ·43 

• Because of differences in accounting practice, the figures for general ~Jtse in l\l" 
and 1\l.2 obtained by the Coal Commission are not strictlr ~mparable :W'th those ~or 
1916-18. which were obtained by the Federal T,,!de CommIssIon •. The dIfferences an ... 
through the treatment of depletiap and depreaation and tend to mcrease the figures for 
II)" and 11/2 •• 
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the six fields, labor costs have more than doubled since 
1916, principally because of higher wage rates. That 
causes other than changes in rates may affect the labor 
cost per ton is evident from a study of the quarterly 
figures for 1921 and 1922 in the union fields of Pittsburgh, 
Central Pennsylvania, No. 8 Seam, and Cambridge, 
where there was no change in the official wage rates dur­
ing those two years. To eliminate the effect that an in­
creased rate of production would have in lowering labor 
costs, comparisons are made between periods in which 
the rate of production and the labor cost were higher, 
with periods in which the rate of production and the labor 
cost were lower. Thus, in the Pittsburgh field, 44 oper­
ators, who produced 33,500,000 tons in 1918, had a labor 
cost of $1.69 per ton during January-March, 1922, as 
compared with $2.02 in January-March, 1921. Their 
production decreased five per cent; their labor cost, six­
teen per cent. In the Central Pennsylvania field, 122 

operators, who produced 27,750,000 tons in 1918; had a 
labor cost of $1.86 per ton during October-December, 
1921, as compared with $2.20 in January-March, 1921. 

Their production decreased one per cent and their labor 
cost fifteen per cent. Much the same condition is shown 
by the reports for the Ohio Number 8 and Cambridge 
fields. 

Various reasons have been put forward to account for 
the lower labor costs in the face of a lessened rate of pro­
duction and a stationary wage scale: 

(I) Change in mining practice. Because of the slack 
demand during 1921 and the first quarter of 1922, 

much of the customary "dead work," or blocking 
out of rooms and passages for mining future coal, 
seems to have been curtailed. 
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(2) Abandonment of the practice of some operators of 
paying premiums over the union scale entered into 
in the summer and fall of 1920, when there was a 

. brisk market demand and a need for miners. 
(3) Voluntary increases in the amount of work per­

formed by the miners made in order to lower costs, 
without reducing wage rates, and thus to help 
union mines to meet the competition of non-union 
mines, where wage scales had been materially re-
duced. . 

(4) Operators of more than one mine have closed down 
their higher-cost mines and limited production to 
their lower-cost mines until demand would warrant 
re-opening them. 

Probably some or all of these causes were operating in 
one field or another. The examples chosen show that 
union operators were able to cut down, within certain 
limits, their labor costs in the face of a lessened rate of 
production, and without reducing the established wage 
rates. 

In the two non-union fields of Pocahontas and New 
River, in West Virginia, though these causes may have 
reduced labor costs, the chief cause was the radical cuts 
in the wage rates' in those fields in 1921 and in the first 
quarter of 1922. In the Pocahontas field, 40 operators, 
who produced 160400,000 tons in 1918, had a labor cost 
of $.98 per ton in January-March, 1922, as compared 
with $1.05 for the year 1918. Their rate of production 
decreased six per cent and their cost seven per cent. In 
October-December, 1921, these operators had a labor 
cost of $1.33 as compared with $1.69 in April-June of the 
same year, with a decrease in their rate of production of 
five per cent and of the labor cost of twenty-one per 
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cent. Much the same condition is shown by the reports 
for the New River field. 

Changes in profits 
Operators' margins. Profits are included in a statement 

of the margins per ton, but in combination with certain 
other elements, such as the interest on borrowed money 
and the amount paid as Federal income and excess profit 
taxes. The margin is the difference between the cost of 
production and the average sales realization f.o.b. mine 
on all coal sold. It does not, therefore, directly indicate 
the net return to the owner of the business. And as the 
investment of different operations varies, so also does the 
margin necessary to profitable operation vary from oper­
ator to operator. 

When the margins for the same operators, over a period 
of years, are compared, they throw considerable light on 
the variations in the profitableness of the business from 
time to time. 

Figure 42 shows graphically the margins of the 127 
operators in the Northern Appalachian region for 1916-
22. The margin can be expressed in cents per ton, in per 
cent of sales realization, and in per cent of total f.o.b. 
mine cost. Margins for a series of years, expressed in 
cents per ton, are liable to lead to false deductions be­
cause of the changes that have taken place in the costs. 
For example, the margin shown for 1917 of $1.27 per ton 
was equal to eighty-two per cent of the cost, and forty­
five per cent of the sales realization for that year. The 
margin of $1.26 per ton, shown for April-September, 
1920, was equal to but forty-seven per cent of the cost, 
and thirty-two per cent of the sales realization. 

According to the margins, the year 1917 was the 
most profitable period; April-September, 1920, wasnextj 
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and 1918, the third. The least profitable period was 1921. 
Operators' returns on investment. Profits are included in 

a statement of the return on ~nvestment. What properly 
constitutes investment on which to compute profits, 
however, is an open question. Statistics are available for 
fifty-two companies in the Northern Appalachian region 
for the period 1913-22. These companies furnished de­
tailed statements showing their investments, the income 
received, and many pertinent details. These companies 
produced about 45,000,000 tons a year (see Table 33). 

TABLE 33. PROFITS AND INVESTMENT OF FIFTY-TWO LARGE OPERA­
TORS IN THE NORTHERN ApPALACHIAN REGION, 1913-22 I . 

RETURN ON 2:,!. INDEX NUMBERS (1!)13 = 100.0) 
STOCKHOLDERS' ~gj 

EQUITY oJ .. ~ gi!: 
re"'~ Stockholders· 

01 j !-<~ equity 
YIIAIl ~~ ~~8 CI ~8:g 

With Without e!ii!: 0 ~.e~ "'» 
apprecia- apprecia- 2:gj~ ~!-<~ tl W.th With- .S ... f! ~1l -8 B 

" lout .. ~& '!l~ tiOD tiOD ~~o ti~~ '" a.pp.re- appre- ~g ... u 2 ~eo Clation ciation " II'l Z '" !XI 0 

-------------------------
Per cent Per cent Per cent 

1!1I3 6.9 ,.0 5·8 So.I8 100 100 100 100 100 100 
II1I4 4. 8 4·9 4·3 .15 90 10. 10. 103 104 101 
19[5 4·9 5·0 4.6 .14 100 104 104 10. 104 103 
1916 11.0 II.6 8.0 .'5 II. III 106 II. 109 III 
19'7 27.8 4'·2 '3.0 .9' 104 159 • 06 '34 106 18 • 
19[8 17·4 "4. 1 15.9 .74 98 197 143 148 9S .!)8 
19'9 '.1 10.0 6.9 .35 88 .0. 144 144 99 346 
19'0 19·5 30., 1!).3 1.09 93 '55 154 17' II2 364 
1921 4·7 ,.0 4·9 .34 8. .6. 178 183 88 357 
192. 4. 6 6.7 4·' ·43 64 '74 191 I!)2 10. 38. 

Figure 43 shows, in cents per ton for each year, the net 
income from the total investment of these companies in 
coal operations, represented both by stockholders' money 
and borrowed capital. It also shows the per cent of return 
each year on stockholders' equity (both in coal opera­
tions and. outside investments) as it appears on the books, 

1 From United States Coal Commission Report on Investment lind 
Profit in Bituminous-Coal Mining, not yet published. 
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and the per cent ofretum on this stockholders' equity less 
appreciation during the period through the revaluation of 
property, not only of the property used in coal mining, 
but of other investments. The figures show a great varia-
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FIGURE 43. FLUCTUATIONS IN THE PROFITS OF 52 LARGE BITUMINOUS COAL 
OPERATORS 

(The operators shown are all in the Northern Appalachian region. The data are from the 
United States <':oal Lommission Report on Investment and Profit in Bituminous Coal Min .. 
lng, not yet published. The solid line represents per cent of return (before deducting Federal 
taxes) on stockholders' equity including appreciation of values of coal-bearing land and 
otber assets. Deducting these appreciations of value, the income on stockholders' equity I. 
aa showD by the heavier broken line. The acale at the right is dollars per ton.) 

tion in profits from year to year. The three years at the 
beginning and two at the end of the period show small 
returns, but 1917, 1918, and 1920 were years of excep­
tionally high profi,ts. The profits were computed before 

. deduction of Federal taxes. 
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Wholesalers'returns on investment. The Coal Commis­
sion obtained information for the ten-year period 1913-22 
from eighty-four wholesale companies. Figure 44 shows 
the rate of turnover on the investment during each year, 
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FIGURE 44. FLUCTUATIONS IN PROFITS OF 84 COAL WHOLESALERS 

(Data from United States Coal Commission Report on Wholesale and Retail Coal Trade. 
Includes all compani ... reporting for each year of ten-year period 1913-", some of which 
handled anthracite. Profits are computed before payment of Federal Taxes.) 

the per cent of return on the investment, and the "direct 
profit," which here corresponds in a general way to the 
margin shown for the operators. The years of highest re­
turns for the wholesalers, as for the operators, were 1917, 
1918, and 1920 (see Table 34). These high returns on in­
vestment, though the return per ton handled is so much 
smaller, relatively, than that received by the operator, 
are made possible by the frequent turnover of capital by 
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TABLB 34. COSTS AND PROFITS OF EIGHTY-FOUR COAL 

WHOLESALERS, 1913-22 1 

PERCENT RBTURN INDEX NUMBERS 

RATBOP 0" Boa ... ON Ex- DIRBCT TOTAL (Igll = 100.0) 

ANNUAL ROWED TOTAL PBNSBS PROFIT INVEST-
TURN- MONEY INVEST- PER PER "ENT 
OVBR IN TOTAL I4ENT TON TON PBRToN Total 

INVEST- Tonnage Invest-
"ENT bandied ment 

(times) (peremt) (peremt) (cents) (emts) (cents) per ton 

---------
9·7 26.6 19·9 6.0 3·4 18·7 100 100 
9·1 25·9 15·8 6·9 2.8 20.1 97 104-
S·9 30 .6 15·9 6.6 2·9 20·3 107 116 

10·3 29·7 31.3 6·5 6.3 21.2 124 141 
15·S 21.0 41.8 8·7 9. 2 22·9 126 154 
II.2 21.0 3J.I S.O 6.1 24·7 121 160 
11.7 26.6 IS.O 10.4- 4. 8 30 .9 103 170 
IS·4 IS.S 49·0 14.0 14-·3 30 .9 121 201 
7·2 24.6 6.6 14·9 2.1 52 .1 90 251 
9·6 16·5 15·6 13·7 5·7 43·1 98 225 

the wholesalers, their investment per ton handled during 
1917-22 being around thirty cents as compared with 
about $5.50 per ton for the fifty-two operators during the 
same period. The profits were computed before deduc­
tion of Federal taxes. 

Comparative range in profits of operators, wholesalers, 
and retailers. Though it is not possible from the data here 
presented to establish the comparative average level of 
wholesale, retail, and mining profits, it is possible to note 
in which of the three branches of the trade the fluctuations 
in profits have been the sharpest in recent years. The 
variations in average profit between fat and lean years 
is apparently greatest for wholesalers, somewhat less 
for operators, and least for retailers. (Figure 45.) The 
greater steadiness of retail profits is largely due, no doubt, 
to the fact that domestic consumption of coal, which fur-

J Data from United States Coal Commission Report on Wholesale and 
Retail Coal Trade, by J. W. Adams. Includes all companies reporting for 
each year of period, some of whom handled anthracite. 
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(In the bituminous coal industry. fluctuations in average profit between good and bad 
years are greatest for wholesalers. somewhat less for operators and least for retailers. The 
bars in the diagram show the variation of the profit for each of the three groups above or be­
low the group average for the four years 1918-21, wbich is represented by the dotted baseline. 

The data for operators are from the ""o"diled Federal tax returns of 1234 bituminous 
coal producers, and represent per cent of net income to invested capital before deducting 
tax, 

The data for wholesalers are for 84 Identical companies, including a few companies han. 
dling chiefly anthracite, reporting to the United States Coal Commission. The data repre­
sent return on total investment. 

The data for retailers are for 118 companies in the Central, Southern, and Far-Western 
States, regions where retailers handle chiefly bituminous coal, and represent return on 
total investment,) 

nishes the bulk of the retailers' business, is steadier than is 
industrial consumption, in which the operator and whole· 
saler are chiefly 'interested. 

Readjustment of labor during depression 

Mine workers share with mine operators the burden of 
the depressions. A depression always results in less work 
for the men. The average number of days worked by the 
mines dropped to 193 in the depression year of 1908. In 
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1914, it fell to 195 days, and in 1921, to 149 days. Some­
times the depression results in a reduction in the total 
number of men employed in the industry, as in 191 I, and 
1914-15. At other times, however, the number of men 
employed increases during a depression; in 1921, it in­
creased notably. This seeming paradox of a greater 
number of employees in a year of profound depression is 
explained by the almost universal custom of part-time 
operation at the mines. As long as the owner attempts to 
run at all, he prefers to have a full crew; and, if labor be­
comes plentiful, he may take on additional men on piece 
work. He may not have orders enough to warrant oper­
ating more than one day a week, but as the whole industry 
is accustomed to irregular work, he runs his mine on that 
one day with a full force. If the depression is prolonged, 
however, many hundreds of mines close entirely, and 
until they reopen the men dependent upon them may 
have no chance to work at all. 

Productivity of labor during a depression 1 

I t is a part of the accepted theory of business cycles 
that the efficiency or productivity of labor is diminished 
in times of great prosperity and reestablished in times of 
depression. The theory runs that when work is plentiful 
and wages are high, workmen become careless, employers 
are forced to take on inefficient men, the power to dis­
charge cannot be exercised, discipline is relaxed, and 
there may be deliberate soldiering on the job or restric­
tion of output. Conversely, the theory runs that during a 
depression, the less efficient men are dismissed, those who 
remain work harder, shorter hours prevent fatigue from 
limiting productivity, discipline and attendance improve, 

1 See Table 3S for changes in productivity of mine labor in prosperity 
and in depression. 
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TABLE 35. CHANGES IN PRODUCTIVITY OF LABOR IN BITUMINOUS 

MINES AS INDICATED BY TONS PER MAN PER DAY 1 

TOTAL PENNSYL- COLO- WEST KEN-YBAll UNITED OHIO IIII'"DIANA. ILLINOIS 
STATBS VANIA RAnO VIRGINIA TUCIOY 

-------------------------
1900 2.98 3·20 2·78 2.92 3·56 2.66 3.36 2·43 
1<)01 2·94 3·29 2·75 2·97 3·53 2·54 3·55 2·49 
1902 3·06 3·02 2.98 3.08 3.52 3. 16 3.38 2·35 
1903 3·02 3.05 3·22 3.21 3.40 3.28 3.36 2·54 
1904 3·15 3·20 3. 14 3. 13 3·70 3·14 3·49 2·71 

190 5 3.24 3·35 3·11 3. 29 3·57 3·14 3·74 2.87 
1906 3·36 3·65 3·30 3·49 3.68 3.32 3.86 2·98 
1<)07 3.29 3·45 3·38 3·59 3. 61 2·94 3·54 3·02 
1<)08 3·34 3·44 3·85 3·79 3·51 3. 13 3.98 3.24-
1909· .. .. .. .. .. . . .. . . 
1910 3.46 3.61 3·67 3·95 3. 61 3.20 3·94 3.26 
1911 3·50 3·73 3·68 3·73 3·6g 3·42 4.05 3. 18 
1912 3·68 3·77 3·88 3·95 3. 89 3.72 4.31 3.38 
1913 3·61 3. 83 4.06 4. 10 3·78 3.36 4.07 3.51 
1914 3·71 3. 84 4. 27 4. 18 3·75 3.32 4.52 3·79 

1915 3·91 3·94 4. 17 4·35 4.00 3.60 4. 89 4. 11 
1916 3.90 4. 26 4.48 4.42 3.91 3·43 4.68 3.91 
1917 3·77 4. 26 4.52 4. 22 3. 80 3·33 4·35 3·72 
1918 3.78 4. 24 4·45 4·37 3. 81 3.36 4. 22 3.50 
1919 3. 84- 4·41 4.72 4.48 3.96 3.88 4. 18 3·49 

1920 4·00 4·73 4. 86 4.78 3·96 3·51 4·39 3·95 
1921 4. 20 4. 60 4. 86 4. 80 4.03 3·83 4·79 4. 11 
1922 4. 28 4.92 5· 19 5.05 3. 84 3.87 5. 10 4.89 

• No data for 1\IOg. 

and in other ways the quality of service is raised. This 
theory is supported by a very considerable body of expert 
opinion and evidence from employers, labor managers, 
and students, but it is difficult to establish quantitatively. 
For the coal industry, however, there exists a mass of 
quantitative evidence which should go far to measure the 
efficiency of labor in the alternating booms and slumps of 
the business cycle. 

1 Computed from reports of operators to the United States Geological 
Survey by dividing the total production in tons by the product of the aver­
age number of days worked by the mines, and the average number of men 
employed 
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The measurement of output per man is relatively 
simple in the coal industry. because the product can be 
measured so easily. The statistical records of the Geolog­
ical Survey cover for each year the total production in 
tons. the average number of men employed. the average 
number of full-time days worked by the mines. and the 
length of the established working day. By dividing the 
total output by the product of the number of men em­
ployed in the mines and the number of days worked by 
the mines. we obtain the average output per man em­
ployed per day worked. The quotient is not the output to 
be expected from a tonnage worker doing a normal day's 
work; it is not even the average output per man-shift. be­
cause no allowance is made for absenteeism. The average 
is not an engineering observation but an arithmetical 
computation. and the original returns upon which it is 
based contain a good many errors. With due allowance 
for these defects. the average per man per day still has 
unique value. because the errors are probably constant 
from year to year and because. therefore. change in the 
average shows the trend clearly. 

Figures 46-48 show the course of this average for 
some of the large coal-producing States from 1900 to 
1922. All the curves of the chart have an upward trend, 
indicating steady increase in the production per man per 
day. This does not mean. necessarily. that the coal min­
ers worked harder in 1923 than they did in 1903. nor 
that they were more skillful. The primary reason for 
the increase is rather the steady introduction of mining 
machines. the improvement of equipment. and other ad­
vances in the art of mining. The curves show simply that 
the sum total of plant. labor. and management now pro­
duces much more per unit of labor expended than it did 
20 years ago. 
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Between the figures for one year and those for the next, 
however, the change introduced by improvement in tech. 
nique is so small that it may be disregarded i and, if there 
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is any great variation in the attitude of the men toward 
the job as shown in their diligence and industry, we 
should expect to find it expressed in sharp fluctuations in 
the curve between years of activity and high earnings and 
subsequent years of dullness and low earnings. But, as a 
matter of fact, the curves are singularly regular. Those 
for Ohio and Illinois (Figure 46) show a steady increase, 
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and the small irregularities are probably as much the 
result of errors in the data as of any great change in the 
efficiency of the men. 

The curves for the non-union States of West Virginii3. 
and Kentucky, shown in Figure 47, at first sight appear 
to bear out the theory of change in efficiency of labor. 
Both curves show an increase in 1914 and 1915, which 
were years of general depression, and a quick decrease 
in the boom years 1916-18. But this apparent drop is 
largely explained by the adoption of the eight-hour day. 
In 1916, practically all mines in West Virginia worked 
nine hours, or longer. By 1920, practically all had made 
the change to the eight-hour day. The weighted average 
workday for the. State in 1916 was 9.4 hours. The 
weighted average workday in 1917 was 8.5 hours, and by 
1919 it had dropped to 8.1 hours. This change in the 
length of the unit of time is just about equal to the reduc­
tion in output per day. It is this change in the length of 
the working day in the non-union fields that accounts for 
the slight depression in the curve of output per man per 
day for the country as a whole from 1916 to 1919, shown 
in Figure 48. There was a slight decline in output per 
man per day in the boom year 1907, and a corresponding 
increase in 1908, but both changes are so small that they 
may well be due to some error in the figures rather than 
to a change in the attitude of the men. 

There are, however, certain factors that tend to raise 
the output per man in a year of depression. These include 
closing of the less efficient high-cost mines, increase in the 
percentage of machine-mined coal, and the tendency of 
operators to postpone development work. How much 
they tend to increase the average cannot be stated with 
precision, but any allowance for them leaves small room 
in the figures for any variation in the efficiency of the in-
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dividual worker. The evidence, so far as it goes, appears 
to show that, in a broad sense, the miners tum out just 
about as much coal per shift in one year as in another. 
In partial explanation of this lack of variation may be 
cited the fact that the manager of a coal mine does not 
discharge the less efficient workers during a depression. 
They may be transferred from day work to tonnage work, 
but, so long as the mine runs at all, the operator is gener­
ally glad to keep them on the roll. For this reason, man­
ufacturing might show an increase in output per worker 
during a depression when coal mining did not. The con­
clusion suggested by these broad statistical averages 
should be tested by intensive studies of individual mines. 
The problem deserves attention from the engineers. 

To avoid misunderstanding, we wish to make it clear 
that we are here attempting no comparison of produc­
tivity under union and non-union conditions, but are con­
cerned solely with the question whether the output per 
man rises or falls with the changes of the business cycle. 

Increase in mine capacity following periods of prosperity 

We tum now to another phase of the business cycle in 
coal mining - the effect of a period of prosperity in stim­
ulating new development, thereby increasing the intensity 
of the subsequent depression. Every period of high prices 
leads to the opening of new mines, and the effect is great­
est when, as in 1916-18, the increase in price lasts over a 
considerable period. The full effect of the increase in 
price, however, may not be apparent for years. After an 
operator decides to open a new mine, some months must 
elapse before he can load his first coal, and it may be 
three years, or even longer, after ground is broken before 
the property is producing at its maximum rate. A sudden 
increase in capacity, therefore, may not become effective 
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until the market conditions that brought it about have 
passed and given place to depression. How this works is 
well illustrated by the growth of mine capacity during the 
\Var period. The normal annual "birth rate" before the 
\Var was about three hundred new mines of commercial 
size. In their first year of production, these mines would 
tum out perhaps eight million tons of coal, but by the 
third year of their life the same mines would tum out 
eighteen or twenty million tons. As soon as the price shot 
up in 1916, the "birth rate" greatly increased. In that 
year, 454 new commercial mines were opened; and in 
1918 the number jumped to 1573. In this connection we 
should not forget that the Government's price policy de­
liberately encouraged new development. The first-year 
output of the mines that were opened in 1918 was twenty­
four million tons, and their mature output was proba­
bly well over fifty million tons. The figures of new and 
abandoned mines show that the properties opened in the 
three years, 191fr18, so far exceeded those abandoned 
during the same time as to add at least one hundred and 
fifty million tons to the annual capacity of an already 
overdeveloped industry. But these increments in capacity 
did not greatly affect the market until the high price of 
the War had gone. This was partly because of the time 
required to bring new mines to maturity and partly be­
cause, when they were projected, there was no surplus of 
labor to man them. In fact, much of the new capacity 
came into mature productivity in the depression year 
1921, during which the producing power' of the industry 
increased by sixty-four million tons. In this way, the 
accumulative tendencies of a period of prosperity are 
carried over into a period of depression, rendering the 
depression thereby more acute. If the bituminous-coal 
industry wishes to avoid the distressing experience of 
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1921, it must find some way to control expansion during 
a boom such as that of 191&-18. 

Fortunately for the immediate future of the industry, it 
does not appear that the high prices of 1920 and of 1922 

were so effective in causing new development as those of 
the War period. The coal crisis of i920 was of compara­
tively short duration; and, for the few months it lasted, 
the profits were so large that operators bent every effort 
to produce coal for immediate sale rather than to open 
new mines. 

As another phase of this subject, it is to be noted that, 
by reason of the flexible wage costs of non-union fields, 
they may be initiating new development at the very time 
when union fields are shutting down for lack of market, 
that condition having actually existed in 1921. 

Increase in productive facilities arises not merely from 
the opening of new mines. The steady introduction of 
mining machines in the existing mines, electrification of 
haulage, improvements in hoist and tipple, modernization 
of layout, and other mechanical improvements are accel­
erated by prosperity and increase capacity. That these 
factors were very active through the War period is clear 
from the trend in output per man per day, which has 
largely increased even at the mines in existence in 1913. 

This analysis of the reaction of the industry to the 
booms and slumps of business may seem to have little 
relation to forecasting. It has, however, disclosed a con­
trolling influence in the outlook for the industry, even in 
the future immediately at hand. That influence is the 
greatly inflated capacity, which points to intense compe­
tition and a struggle for survival of the fittest among 
mines, except as some interruption to supply, such as 
a general strike or severe car shortage, may increase the 
price. 



CHAPTER XVI 

FORECASTING AGRICULTURAL CONDITIONS 

By HENRY C. TAYLOR 

SINCE we are living in a dynamic society where economic 
conditions and consequently prices and price relations are 
ever changing, it follows that our decisions and business 
judgments are based largely upon forecasts. A forecast is 
a statement of what may be expected to happen, based 
upon present conditions and observations, interpreted in 
the light of previous experience i and it is the basis of de­
ciding what action to take in order to secure a desired end. 
A scientific forecast is one made on the basis of a discov­
ered systematic sequence of normal experience. 

Farmers of necessity must think in terms of future pos­
sibilities. In the light of their knowledge of the physical 
and economic environment, they decide what they will 
undertake to do for the coming year - how much land 
they will use, the acreage they will put into each of the 
various crops, and the live stock they will keep as a part 
of the farming operations. Farmers are not the only ones 
who make agricultural forecasts. Many merchants who 
deal b farm products give even more attention to agricul­
tural forecasting than do farmers. In so far as the eco­
nomic factors are concerned, farmers too generally de­
termine how much they will produce next year of a given 
crop on the basis of present prices rather than prospective 
prices. As a result they have often planted high-priced 
seed, and used high-priced fertilizer, labor and land in 
increased quantities, and sold ,the increased quantities of 
product at low prices and, in turn, planted lightly of low-
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priced seeds and used little fertilizer and had a small pro­
duction to sell at high prices. 

The buyers of farm products take into account not 
only available supply, but the probable future supply of 
the product which may be forthcoming. If there is a ten 
per cent surplus of the product of one year to be carried 
over to the next year, the buyer of this surplus naturally 
bases the price he is willing to pay upon the probable 
price he will be able to secure the next year; and this he 
bases on the forecast of what will probably be produced 
the next year. 

While forecasts have always been made by farmers and 
merchants and will continue to be made, it is believed 
that agricultural forecasting can be made more accurate 
by making statistical analysis of historical data, in an 
attempt to discover a systematic sequence of events, and 
to determine the variation in, and probable error of, this 
routine of experience. Also the collecting of materials and 
data will add greatly to the usefulness of our forecasting 
base. Furthermore, knowledge of the intentions of others, 
who likewise are contemplating the making of readjust­
ments, will improve the basis of passing judgment. The 
purpose of agricultural forecasting is the wise guidance 
of production in order that there may continue to be a 
proper balance between the various lines of production 
and between agriculture 'and other industries. Agricul­
tural prosperity in general depends primarily upon the 
ability of farmers to anticipate the future. 

Forecasting can be viewed not only from the stand­
point of the individual farmer and the merchant dealing 
in farm products, but also from the national point of 
view - the supply of food and raw materials for the 
Nation throughout a series of years. From the individual 
point of view, forecasting is the basis of wise farm and 
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marketing practices. From the national point of view it is 
the basis of a national agricultural policy. 

The Department of Agriculture is progressively im­
proving the basis of agricultural forecasting. The es­
timating of the acreage of crops that had been planted 
and the condition of crops at given periods while in prog­
ress of growth naturally led to forecasting the resultant 
in bushels or bales. These forecasts were particularly 
valuable from the standpoint of adjusting prices on the 
basis of probable supply and demand. In the absence of 
knowledge of the prospective supply, prices may be very 
much too high or very much too low, for iUs not supply 
and demand, but what people think the supply and . de­
mand are, or will be, that makes prices. The more ac­
curate the forecast, the more steadily we may pass from 
the sale of one year's crop to another without violent 
price fluctuations. 

Whatever advantage there may be to the farmer, 
in selling his product, to know the amount which has 
been produced, it is not to great advantage to him at 
planting time in determining what changes he should 
make in his production with a view to securing a satis­
factory return for his efforts. With a view to giving 
more intelligent direction and greater stability to agri­
culture in this unsettled period when readjustments are 
in danger of resulting in violent movements from one 
line of production to another, estimates have been made 
of farmers' intentions to plant the various crops or to 
breed the various kinds of live stock. The idea has been 
to secure this information and publish it early enough to 
give farmers opportunity to make changes in their plans. 
It is important not only that farmers have a knowledge' 
of what their fellow farmers are planning to do in the 
way of increasing or decreasing given lines of produc-
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tion which may affect the supply side of the equation, 
but also it is important to have some forecast on the 
demand side of the equation. I· shall attempt to de­
scribe, briefly, some of the efforts which have been made 
to give the farmer better information both in respect to 
probable supply and probable demand, as a basis of de­
termining his line of action in the production and mar­
keting of his products. 

Estimates of the number of spring pigs raised give the 
basis for forecasting the number of hogs which will appear 
in the markets during the following fall and winter. In 
June, 1922, the first spring pig estimates were made. The 
information for this report was gathered in cooperation 
with the Post Office Department through its rural mail 
carriers, who secured reports from over two hundred 
thousand farmers in the Com Belt States. These reports 
showed an increase in spring pigs over the previous year 
of 22.8 per cent for those states. The receipts at the 
stockyards for the period beginning in October of that 
year when the spring pigs started to market and ending 
in April when the bulk of this crop of pigs had been mar­
keted, showed an increase of twenty-three per cent over 
the previous year. A similar report was made in De­
cember, 1922, which showed an increase of twenty-one per 
cent in fall pigs, which agreed exactly with the increase in 
receipts at the stockyards during the next summer, when 
these pigs reached the market. 

The first "intention survey" was made in connection 
with the pig estimates of June, 1922. This report showed 
an intention on the part of farmers to increase breeding 
for fall litters to the extent of forty-nine per cent above 
that of the previous year. As one studied the situation, 
this was what should have been expected from the price 
relations which existed between com and hogs. Hogs had 
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been high in proportion to the price of com; and anyone 
who has studied price trends for a series of years knows 
the tendency of farmers to overdo hog production when 
hogs are high relative to com, and to overdo com produc­
tion when com is high relative to hogs. With these facts 
in mind, cautions were issued in 1922 against such a 
large increase in the fall pig crop. Whether these cau­
tions had any influence or not, it is true that the actual 
number of sows farrowing in the fall of 1922 was twenty­
eight per cent above that of the previous year, instead 
of forty-nine per cent as was originally indicated. The 
December report also showed an intention to breed 13.1 
per cent more sows for spring pigs, while the actual in­
crease in breeding, as reported June, 1923, was only 3.9 
per cent. The report made in June, 1923, also showed 
an intention to increase the number of hogs bred for fall 
pigs by 28.3 per cent. This fact was given wide pub­
licity, and judging from the receipts of sows at markets, 
it is to be expected that when the next survey is issued, it 
will show, most likely, that this intended increase has 
been very materially reduced, if it has not altogether dis­
appeared. 

The objective of the Department of Agriculture in 
these reports is to give such information with regard to 
farmers' intentions to produce hogs and plant com on the 
one hand and the world market conditions on the other, 
as will enable them, in the light of the knowledge of what 
has happened in the past with regard to violent fluctua­
tions in the relations of the prices of hogs and com, to 
forecast the true situation, and maintain a proper bal­
ance between hogs and com. 

Not only is the Department reporting the intentions of 
farmers with respect to the number of brood Sows they 
are planning to keep, but it is making reports on the in-
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tentions of farmers to plant crops. Reports covering 
spring-sown crops, issued in April, 1923, indicated the 
intentions of the farmers with respect to planting cotton, 
corn, spring wheat, oats, tobacco, etc. Upon an examina­
tion of the reports on intentions to plant, compared with 
estimates of actual planting issued later, it was found 
that there was rather a close resemblance in most of the 
crops, tobacco excepted, between the figures showing the 
intentions to plant and the figures showing estimated 
planting. These reports should, of course, resemble 
one another, except when they show that readjustments 
are needed because of a tendency to over- or under­
plant. 

The figures shown by the intentions survey were con­
sidered by the Committee on Agricultural Outlook, which 
met in April, 1923. When they considered these figures, 
they looked upon the increase of ten per cent in the to­
bacco acreage over the previous year, with its accumula­
tive effect, owing to the fact that it was also fifty-five per 
cent above the pre-War average. They then gave a defi­
nite warning to tobacco producers, as follows: "There is 
nothing in the probable demand sufficient to offset the 
contemplated increase of ten per cent in planted acreage, 
particularly when we consider that the 1922 acreage was 
above the normal, and that the trend of prices since 1920 

has, on the whole, been downward." Whether or not this 
statement was the occasion of the change in the farmers' 
idea of what to do, the July estimate showed an increase 
in tobacco acreage of only 2.1 per cent instead of ten per 
cent. 

The purpose of the committees on Agricultural Out­
look was not only to make a forecast based upon the best 
materials the Department of Agriculture was able to as­
semble, and such evidence as the several members of the 
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committees were able to bring with them, with regard to 
the trend of affairs in the production of certain crops and 
certain kinds of live stock, but also to make a statement 
regarding the outlook with respect to demand for farm 
products. It is believed that statisticians and economists 
who are continually studying world economic relations, 
and who should have the composite judgment of large 
numbers of business men throughout the country with 
regard to what will probably happen in the relatively near 
future in business conditions, can add greatly to such ma­
terial as the Department of Agriculture can secure in pro­
viding a basis of judgment for the American farmer upon 
which to plan his next season's work. 

The second estimate of intentions to plant was made in 
August, 1923, covering fall-sown crops, and was followed 
by the report of the second committee on the Agricul­
tural Outlook. In the main, the reports of the two 
Agricultural Outlook committees have been received 
with favor. It will take some time fully to develop the 
reports on Agricultural Outlook; but it is believed that 
in the course of a few years these reports can be very 
much improved, and farmers will learn how to make 
use of them in such a way as to make this phase of agri­
cultural forecasting extremely valuable to the American 
farmer. 

Students of this problem will be interested to know that 
among the important projects which the Bureau of 
Agricultural Economics has under way is one designed to 
furnish a method of presenting statistics of supply and 
demand which will make it possible more accurately to 
determine the significance of these statistics as indicators 
of current price conditions and price conditions of the im­
mediate future. Price changes do not exactly coincide in 
time with changes in underlying supply and demand con-
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ditions. Weeks and perhaps months may elapse before a 
shortage or an oversupply of any farm commodity is re­
flected in a change in its price. The Bureau is attempting, 
from a study of price, production and business statistics, 
to determine what is the normal" lag" in the case of lead­
mg agricultural products between changes in the supply 
and demand conditions and changes in price. Results 
already attained indicate that the effort will be successful. 
Studies of price movements of hogs and cotton show that 
certain demand and supply figures anticipate the price 
movements several months in advance with remarkable 
uniformity. Investigation into price movements in other 
lines is expected to show similar uniformity. 

The systems and methods of forecasting which I have 
been discussing have reference largely to the problem of 
throwing more light on the immediate trends in condi­
tions t;4at determine the prices of crops and live stock. It 
is also highly important to be looking ahead in order to 
determine the long-time trend with respect to agricul­
tural development. It may be true that the long-time 
trend is obscured by existing short-time trends. For in­
stance, the temporary depression in the prices of certain 
farm products makes it appear that farm land is super­
abundant, and has tended to make the public forget the 
steady decrease for more than two decades in the acreage 
of crops and live stock per capita. 

Recognizing the importance of considering the long­
time trend, the Secretary of Agriculture has appointed a 
special committee on Land Utilization. The committee is 
bringing together the facts with regard to the past trend 
and the future outlook during the next three or four 
decades with respect to crop and pasture acreage, per 
capita and total consumption, exports and imports, and 
changes in productivity per unit of land area. These 
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lines of study are being focussed on the objective of trying 
to determine the probable requirements of land for crops, 
pasture, and forests, for it is recognized that these three 
uses are to some extent competitive for our available land 
area. The committee is also studying the adaptability for 
the three uses mentioned of the land not now in crops. 

Closely related to the task of long-time forecasting, is 
the problem of looking ahead with reference to the prob­
able course of prices of agricultural products and the 
prices of farm real estate. Such forecasts are important 
not only in order to enable farmers to invest wisely and 
plant correctly, but also in order to aid mortgage bank­
ers, land settlement agencies, and other business con­
cerns which are compelled to risk billions of dollars under 
conditions of extreme uncertainty as to the future course 
of the basic economic conditions which determine the 
security of their investments. 

Like all kinds of forecasting, the attempt to study the 
long-time trends is subject to the uncertainty of future 
events, but in some regards probably to no greater extent 
than is the case with short-time forecasting. At any rate, 
the long-time forecast provides a well considered outlook 
on the probabilities, and an intelligent basis for determin­
ing state and national policies with respect to immigra­
tion, foreign trade in farm products, forestry, reclama­
tion, and land settlement. 

While agricultural forecasting by public agencies is a 
new thing, substantial progress is being made; and it is be­
lieved that if the work in this field is confined largely to 
the collection and dissemination of facts which give the 
basis of judgment on the part of farmers and others in 
making decisions for themselves, the benefits will be very 
great. It will put farmers as a class more nearly on an even 
basis with those in other industries in deciding whether 
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to continue in accordance with their old plans or to read­
just their production, owing to permanent changes which 
may have taken place in marketing conditions. Thought­
ful students should give careful attention to this new 
field of work. 



CHAPTER XVII 

FORECASTING CORN AND HOG PRICES 

By H. A. WALLACE 

THE com-hog industry is the outstanding characteristic 
of th~ agriculture of the Com Belt of the United States. 
It is because of the com-hog industry that Iowa, Illinois, 
Indiana, western Ohio, eastern Nebraska, northern Mis­
souri, southern Minnesota, and southeastern South 
Dakota, in other words the Com Belt, is the richest 
large agricultural region in the world. The com-hog in­
dustry ranks with wheat-growing, cotton-raising, and 
steel-manufacturing as one of the leading, fundamental, 
productive activities in the United States. 

Com and hogs are closely interrelated because of the 
fact that hogs consume forty per cent of the com. Dot 
hog maps and dot com maps of the United States are very 
similar in appearance, except for the fact that in central 
Illinois they do not seem to raise as many hogs as the 
com production would warrant, and on the Pacific coast 
they seem to raise more hogs than would be expected 
from their com production. Generally speaking, however, 
those sections of the country which produce large quan­
tities of com also produce large quantities of hogs. 

For forecasting purposes, com prices are much more 
valuable as a barometer of oncoming hog prices than are 
hog prices as a barometer of future com prices. Because 
of this situation, we shall study com prices first. In the 
first place, com prices, over any considerable period of 
time, seem to have a fairly definite relationship to the 
general price level. For instance, if we express the rela­
tionship between farm com prices and the general United 
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States price level as 100 for the decade 19°6-15, then the 
relationship during the twenty years extending from 1866 
to 1885 was 79, during the decade of 1886-95 the relation­
ship was 88, and during the decade 1896-1905, 87. Pre­
vious to· 1915 there was a tendency for com prices to rise 
slightly more than prices generally; but, on the whole, 
over any period of five years or more, there was a fairly 
constant relationship. The chief cause for com prices 
varying from their normal relationship with the general 
price level has been the varying size of crop, and this in 
tum has been due almost altogether to the character of 
the weather during the six summer months. As a rule the 
com acreage does not vary much from one year to the 
next; and the matter of supreme importance therefore, in 
determining com prices, is the average acre yield. In 
Nebraska, Kansas, Missouri, southern Iowa, Illinois, 
Indiana, and Ohio, multiple regression lines, or fore­
casting formulas, have been worked out between the acre 
yield of com and certain factors which have a multiple 
correlation coefficient of around .7, and in the case of 
Illinois and Kansas of over .8. Those who are interested 
in the statistical details of predicting com yields from 
the weather, may find it interesting to consult, in the 
August, 1920, Weather Review, an article on a mathe­
matical inquiry into the effect of weather on com yield 
in eight Com Belt States. More recently I understand 
that J. Warren Smith and J. B. Kincer, of the United 
States Weather Bureau, have gone into this matter in 
more refined fashion, and that they have hopes of de­
veloping predicting formulas for forecasting com yields 
from the weather which will have a correlation with the 
yields, as estimated by the United States Bureau of Ag­
ricultural Economics, of better than .9.1 

1 See Chapter XVIII, below. 
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Briefly, the ideal com season in the central part of th 
Com Belt is about as follows: May, 65° mean tempera 
ture and 3.5 inches of rain. When damage is done to th 
com yield in May, it is usually because of too much col4 
and rain, and this is especially true in the norther] 

. part of the Com Belt. A mean temperature of less thaJ 
56° in the month in which com is platJ.ted may often re 
duce the yield very materially. The ideal June tempera 
ture for com is a 71° mean and the ideal rain about 3.~ 
inches. A moderately dry June is desirable so that th4 
com cultivators can do their work in killing the weed: 
most effectively. Over the greater part of the Com Bel 
the really important com weather is between July 8tl 
and August 7th. During this thirty-day period, on lane 
capable of producing forty bushels per acre under favor, 
able conditions, each degree the mean temperature av, 
erages above 75° cuts the com yield by about 1.2 bush· 
els per acre, and each inch the rainfall is below four inche! 
cuts the yield by about two bushels per acre. In case th~ 
soil is in unusually good tilth and there is a plentiful reo 
serve moisture supply in the soil, a rainfall of 2.5 or thre~ 
inches may be sufficient at this critical period for an op· 
timum yield. Mean temperatures above 78° during thi! 
period would not necessarily be very injurious, except fOJ 
the fact that they are almost invariably accompanied b) 
drouth. Moreover, the average com plant transpire! 
nearly twice as much moisture at a mean temperature oj 
80° as at a temperature of 70°. 

A study of December future com prices, as they vary 
day by day on the Chicago Board of Trade during JulYl 
indicates that the speculators are fully aware of the effect 
of heat and drouth on the new corn crop. Unless unusual 
economic forces are at work, it takes on the average about 
one inch of rainfall every ten days during July and early 
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August to hold the December future price of com steady 
on the Chicago Board of Trade. More than one inch of 
rainfall every ten days tends to lower com prices, 1.4 
inches or more tending to cause a drop of two or three 
cents a bushel. Less than one half inch of rainfall in ten 
days tends to cause an advance of three or four cents a 
bushel. If there has been an average of less than a tenth 
of an inch of rainfall over the Com Belt during the ten­
day period, and if the mean temperature has averaged 
above 80°, the December future com price may run up by 
more than five cents a bushel. 

Much ado has been made over widespread July rains. 
They have been called .. million-dollar rains" because 
presumably they added that much to the purchasing 
power of the farmers. As a matter of fact, the rain which 
increases the prospective com crop of the Com Belt by a 
hundred million bushels, or by seven per cent, will ordi­
narily lower the price of new crop futures by six to twelve 
per cent. The farmer who has cause for genuine rejoicing 
is the man who gets more rain than his neighbors, or who 
feeds more com than he raises. 

Statistical research indicates that com prices before the 
War, on farms of the United States on December 1st, 
varied up and down according to the size of the crop 
about as follows: A crop of twenty per cent below normal 
meant a price thirty per cent above normal, whereas a 
crop only ten per cent below normal meant a price about 
fifteen per cent above normal, and a crop ten per cent 
above normal meant a price about eight per cent below 
normal. The negative correlation between the average 
acre yield of com and the price is about .8. Other things 
besides size of crop have some influence on com prices. 
This residue, which cannot be accounted for by size of 
crop, seems to be determined about four per cent by the 
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volume of pig-iron production, about five per ~ent by the 
price of wheat, and about four per cent by the size of the 
com crop two years previous. It is obvious that there is 
considerable sympathy between com and wheat prices, 
because of the fact that the two grains have somewhat 
similar food value and can be substituted to some extent 
for each other with a fair degree of satisfaction. Other 
things being equal, it seems that there is a tendency when 
wheat prices are twenty per cent below normal for .com 
prices to be three or four per cent below normal, and vice 
versa. As the years go on, it seems that com prices gain 
somewhat on wheat prices. At anyrate, during the twenty 
years following the Civil War, com sold, on the average, 
at only one half as much per bushel as wheat; whereas 
since 1890 com has sold, on the average, at about two 
thirds as much per bushel as wheat; and in years of 
short com crops and fairly good wheat crops, com has 
often sold during the late summer for fully as much per 
l;mshel as wheat in Missouri, Kansas, and Nebraska. 
Com has some industrial uses to which wheat is not 
adapted; and, moreover, the area of good com land is 
much more fully occupied at the present time than the 
area of good wheat land. On this account there is a chance 
that com values will gain on wheat values until com is 
selling for almost as much per bushel as wheat, even in 
years when the crops of both are normal •. The imme­
diate prospect, however, is that com will sell, one year 
with another, for about seventy per cent as much per 
bushel as wheat. 

It is rather curious that the size of the com crop two 
years previous should have an effect on com prices this 
year. The logic of the situation is that a large crop and 
low prices, two years previous, encourages more breeding 
of brood sows; and the increased hog population which 
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thus results eats into the com surplus, and has an effect 
on the com market about two years later. This analysis 
is confirmed by another study which indicates that com 
prices during the winter are likely to be three or four 
per cent higher than would be the case if the packers 
slaughtered about eight per cent more hogs than usual 
during the preceding summer. But while, occasionally, 
hog situations may have some influence on com, it is 
more generally true that com leads the way and hogs 
follow. 

The com-hog cycle may briefly be described as fol­
lows: To start with, we shall assume that the com crop 
is small and com prices are high, and that hog farmers 
find it difficult, therefore, to convert com into hog flesh 
and make their customary manufacturing profit. They, 
therefore, reduce their breeding operations; and, after 
about eighteen months, a hog shortage and high hog 
prices result. Unless something unusual has happened to 
the com crop, there is a tendency at this time for hogs to 
sell much higher relatively than com. So the hog farmers 
now begin to breed more than their usual number of brood 
sows, with the result that, about eighteen months later, 
the situation is reversed again. 

Over any period of ten years or more the relationship of 
com and hog prices is quite a constant factor, as may be 
grasped from Table 36. 

I t will be noted that the ratio between Chicago com 
and Chicago hogs has been remarkably constant from one 
decade to the next, although there is a seasonal swing 
which makes the normal ratio somewhat different for 
different months of the year. But while the ten-year 
averages are remarkably constant, it is found, on study­
ing the actual com and hog prices month by month, that 
there is great variation. The tendency is for hogs to sell 
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TABLE 36. CORN-HoG RATIOS, 1870-1919 

MONTHS 1870- 1880- 1890- 1900- 1910- FIFTY-YEAR 
79 89 99 09 19 AVERAGE 

---------
!anuary •••••.... 1I.9 1I.7 12·3 II .8 1I.4 II .8 

ebruary •••••.•. 12.6 12.6 12.6 12.2 12.0 12·4 
March •••••••••• 12·3 12·4 12·3 12.2 12·4 12·3 
April ••••••••••• II·5 1I.9 II .8 12.1 1I.9 II .8 
May •••••••••••• 10·3 11·3 10.8 11.0 1I.4 10·9 iune •••••••••••• 10.1 II·3 IL2 II.I II .0 10·9 
uly ............ 10·7 1I.7 II.4 11.0 10·4 11.0 

August .•••..•••• IL4 IL4 10·9 10·7 10·3 10·9 
September ••••••• 11.8 II .1 11.6 ILl ILl 11·3 
October ..••••••• II .3 11.0 11.6 II .0 11.0 11.2 
November ••••••• 10.6 10.2 10·5 10·5 10.6 10·5 
December .•••••• 10·9 10·9 II .2 10·9 10·5 10·9 

about eighteen months above their normal ratio with 
com, and then about eighteen months below. 

The three factors which tend somewhat to modify this 
periodicity are: first, unusual outbreaks of hog cholera 
which may cause a hog shortage at a time when it would 
otherwise not be expected; second, business prosperity 
or depression causing variation in the demand for pork; 
and, third, unusually plentiful and low-priced corn or un­
usually scarce and high-priced Corn. The cholera factor, 
previous to the general use of vaccination, occasionally 
modified the corn-hog cycle materially. It is doubtful, 
however, if it will have so much influence henceforth. 
The business cycle will always doubtless have a profound 
influence on the com-hog cycle. At any rate, a graph of 
the corn-hog cycle indicates that it has many astonishing 
points of resemblance to graphs of the business cycle. 
Hogs were below their normal ratio with corn prices at 
the same time that business was depressed in 1902 and 
1903; and they went above their normal ratio with com 
prices at the same time that business expanded in 1905 
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and 1906. Hogs and business went down together in late 
1907 and rose almost together in 1909 and 1910. 

In an effort to obtain an empirical formula for predict­
ing hog prices, a study has been made of the forty-year 
period preceding the War. Winter hog costs per hundred 
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FIGURE 49. VAl!IATlONS OF CmCAGO HOG PRICES FROM THEIR N01WAL 
RATIO WITH CmCAGO CORN PRICES 

pounds to western packers have been used as the depend­
ent variable. The object has been to discover independ­
ent variables which apparentJy were acting some time in 
advance to cause changes in the winter price of hogs. 
Every variable used was put into the form of plus or 
minus deviations from the secular trend; and in every case 
the secular trend was o.btained by fitting one straight line 
to the data from 1876 to 1900, and another straight line 
from 1891 to 1915, and then compromising the over­
lapping period in the nineties by a system of weighting so 
that the transition from the one straight line to the other 
might be made as gradual as possible. With the limited 
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time available, it seemed to be advisable to use this plan 
of two straight lines rather than to use a curved line for 
expressing the seculc:lI" trend. And there may possibly be 
some scientific justification for using two straight lines 
for expressing secular trend rather than a curved line, 
when working with data such as that characterizing the 
period from 1876 to 1915. 

The winter hog price deviations from the secular trend 
were correlated with various measures of business activ­
ity in an effort to get some barometer of consuming de­
mand. Volume of transactions on the New York Stock 
Exchange correlated .27. Net railroad earnings per mile 
correlated .4151, and the volume of New York bank clear­
ings correlated .4933. Pig-iron production (deviations in 
this case on account of the unusual growth factor were 
from a logarithmic curve) correlated .2566. Of all the 
series available during the forty years preceding the War, 
New York bank clearings seemed to be the best measure 
of the demand for hog products. The New York bank 
clearings were for the calendar year in each case, and the 
hog prices were the average of November and December 
of that year and January and February of the year fol­
lowing. It may be seen therefore that the way in which 
the data are used roughly assumes that hog prices lag 
about six months behind New York bank clearings. 

One of the best ways of measuring the future supply of 
hogs a year or so in advance, is by means of the com-hog 
ratio. It has been found in this study that winter hog 
prices correlate with the ratio between Illinois December 
farm com prices two years previous and the winter hog 
prices also two years previous, to the extent of a negative 
correlation of .5030. A variable which expresses both 
supply and demand and which is a projection of the past 
into the immediate future, is the price of hogs during the 
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summer immediately preceding. The correlation here is 
.7776. This is doubtless higher than would be expected 
theoretically because of the fact that, under the mathe­
matical method used, the hog prices immediately pre­
ceding also help to correct for the general price level. 

After the inter~correlations between these various 
factors were obtained, the multiple regression line or pre­
dicting formula was . worked out. The answer was .67 of 
the percentage deviation of the summer hog prices from 
their secular trend, plus .21 of the percentage deviation of 
New York bank clearings from their secular trend, minus 
1.2 times the number of bushels winter hog prices two 
years previous represented more or less than their normal 
in terms of Illinois farm December corn prices, equals the 
percentage the winter hog prices deviate from their sec­
ular trend. 1 

To illustrate the formula in terms of the present situa­
tion: First, the price of hogs in the summer of 1923 aver­
aged $7.50. If we assume that hog prices in the summer 
of 1923 should have been as far above their 1904-13 
average as were farm products generally, as reported by 
the Bureau of Labor Statistics, we get a secular trend 
price of $10.32. It would seem, therefore, that hog prices 
were twenty-seven per cent below their secular trend. 
Using our formula we should expect, because of this, that 
hog prices this winter would tend to be about eighteen 
per cent below their secular trend. If we assume that 
New York bank clearings for 1923 were ten per cent 

1 The equation is: .67 a + .21 b - 1.2 C = X; where a representll percent­
age deviation of hog prices at Western markets the previous summer from 
their secular trend; b represents percentage deviation of New York bank 
clearings for the calendar year just previous; c represent~ the numbe~ of 
bushels the ratio between Illinois December corn and WInter hog pnces 
was above or below the fifty-year average ratio two years previous; ill: 

equals percentage the winter hog prices at Western markets deviate from 
their secular trend. 
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above their secular trend, we should expect on that ac­
count that hog prices this winter would be two per cent 
above their secular trend. The ratio between Illinois 
farm com prices in December of 1921 and the winter hog 
prices at that time, was 20.8 bushels, or 6.9 bushels above 
the fiftY-year average relationship. Using our formula, 
we should expect, because of this unusually favorable re­
lationship two years ago, that hogs this winter would be 
selling eight per cent below their secular trend. Adding 
the - 18, the + 2, and the - 8, we get a total of - 24 per 
cent. If we obtain the secular trend price of hogs for this 
winter in the same way as we did the secular trend price 
of summer hogs, we get $9.64. Taking twenty-four per 
cent away from the $9.64, we have left $7.33 as the pre­
dicted price of hogs at Western packing points this winter, 
as an average of November and December of 1923 and 
January and February of 1924. During the forty years 
preceding the War, the predicting formula as here given 
had a multiple coefficient of correlation of .83. 

Using a similar method for predicting summer hog 
prices, a multiple regression line has been obtained 
which gives results correlating with the actual to the ex­
tent of .898. In this case the factors used are winter hog 
prices just preceding, New York bank clearings the year 
previous, and Illinois com prices the year previous. 
These factors can be ascertained with a fair degree of ac­
curacy several months in advance. When the predictions 
of the forecasting formula are graphed on the same sheet 
of paper with the actual prices, it is found that on the 
whole the agreement is very close, and that the discrepan­
cies are usually a result of the actual price reversing its 
direction more suddenly than the predicted. For exam­
ple, if hog prices have been unusually low for a time, the 
reversal comes with greater suddenness and moves to a 
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greater extent than would be expected from any method 
of prediction. 

It ought to be possible to improve a predicting formula 
of this sort considerably. We undoubtedly now have bet­
ter measures of the future demand than New York bank 
clearings. It is also possible now to predict the future sup­
ply of hogs much more accurately since the inauguration 
of the semi-annual census of the hog population by the 
Department of Agriculture and the Post Office Depart­
ment. Some of the discrepancies between the predicted 
price and the actual price are due to the fact that the pre­
dicting formula cannot take into account any sudden 
shortage resulting from hog disease. This probably ac­
counts for the discrepancy in late 1912 and the summer of 
1913. No matter what predicting formula may be used, it 
must always be employed with intelligence. There are 
always things which are" not taken into account in the 
formula. A formula of this sort, in fact, is of value chiefly 
as giving a point of departure. 



CHAPTER XVIII 

AGRICULTURAL AND BUSINESS CYCLES 

By G. F. WARREN AND F. A. PEARSON 

WITH changes in industrial conditions, the demands 
for different classes of farm products change strikingly. 
When there is full employment at high wages, the choicer 
kinds of food are in great demand, as are other things that 
are desired in amounts beyond the usual capacity to buy. 
When, as in 1923, and as in the period following the Civil 
War, there is full employment at high wages, at the same 
time that food is very cheap, the changes are extremely 
violent. In October, 1923, wages were double pre-War 
wages and there was full employment. Food at retail 
averaged only fifty-five per cent above the five-year pre­
\Var price, while the average price paid to farmers for 
food was only twenty-three per cent above the pre-War 
prices. Such a violent maladjustment probably never 
would occur except as a result of a period of rapid infla­
tion followed by rapid deflation. The same principle is, 
however, illustrated during every business cycle. 

When food is very cheap and there is full employment, 
there is a great demand for clothing, and both cotton and 
wool in 1923 were exceedingly high in price. The con­
sumption of cotton in Europe was about two thirds of the 
pre-\Var rate, but the American consumption was very 
high and the farm price in October was one hundred and 

. thirty-eight per cent above the pre-War price. At the 
same time, the farm prices of foods averaged only twenty­
three per cent above pre-War prices. Different classes of 
foods were very differently affected. Eggs and butter 



AGRICULTURAL AND BUSINESS CYCLES 251 

were in demand. The better grades of each sort of food 
were much more in demand than were the poorer grades. 
Lamb was high in price compared with mutton. Near-by 
hennery white eggs were high in price compared with 
poorer grades of eggs. The Institute of American Meat 
Packers reported that in September, 1923, wholesale 
prices of pork loins in Chicago were sixty per cent above, 
but sides were twenty per cent below, pre-War prices. 
Carcass beef from prime native steers was thirty-five per 
cent above, that from medium steers thirteen per cent 
above, and that from cows ten per cent below, pre-War 
prices. 1 Since wages may be expected to be high for some 
years, as they were following the Civil War, the spread 
between prices of high and low grades of food may be ex­
pected to continue, except during periods of unemploy­
ment. 

One of the factors in the cost of living, which is ex­
tremely elastic and which responds strikingly to a change 
in the purchasing power of wages in terms of food, is the 
number of rooms desired per capita. The present building 
boom is based on: 

(I) Neglect of repairs to buildings and railroads during 
the War. 

(2) A shortage of houses due to failure to build during 
the period when food was high, relative to wages. 

(3) Great expansion in the desire for room because food 
is very cheap. 

(4) Movement from farms to cities because the farmer 
gets so little for food and because wages in cities are 
so high. 

Only the first two are on a sound basis. For a stable 

1 Charles E. HE:ITick, Annual Address oj the President, Institute of Amert­
can Meat Packers, p. 23 (1923). 
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condition, some of the effort now expended in city con­
struction should be expended in improving farms, laying 
tile drains; repairing barns, fences and the like. While the 
city building boom lasts, farm repairs will be neglected. 

The demand for house room is very elastic. Before 
many years, a reaction is likely to come. When it comes, 
and there is unemployment in cities, the population will 
suddenly find that much less room is necessary. Thrifty 
persons who have bought homes with a small cash pay­
ment are likely to find their equities wiped out; just as 
thrifty young farmers found their savings gone when 
farm values were readjusted. In any violent period of 
downward readjustment, there is a time when prices go 
far too low. City houses have a very real and permanent 
value; but there may be periods when these values can­
not be converted into cash at anywhere near their true 
worth, just as it is now impossible to convert farmhouses, 
barns, and tile-drains into cash at their true worth. 
Banks are more involved in the financing of city real 
estate than they are in financing farms. The severest test 
of banks is likely to come when city real estate values are 
readjusted. Correlations of lumber prices with industrial 
conditions, or with a combination of food prices and wage 
rates, would be interesting; but these correlations have 
not yet been completed. 

Before comparing agriculture and industry, we must 
have a yardstick for each industry. A number of meas­
ures of business conditions have been used, such as prices 
of twelve industrial stocks, interest rates on four to six 
months commercial paper, dividend payments, produc­
tion of pig-iron, unfilled orders of the United States Steel 
Corporation, the Harvard commodity price index of busi­
ness cycles, Bradstreet's index number, and an index of 
industrial conditions that combines prices of stocks, Har-
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vard index with a lag of six months, pig-iron production 
with a lag of three months, and interest rates with a lag 
of eight months. 

For each series for both agriculture and industry, the 
secular trends and seasonal variations were calculated. 
For stocks, the cycles were calculated with and without 
seasonal variation. The seasonal variation was so small 
that, in the later work, it was ignored. Several base 
periods were used j but the ones now used are the seven­
teen years of declining prices ending with 1896, and the 
seventeen years of rising prices from 1897 to 1913, in­
clusive. Full details of the methods used will be given in 
a forthcoming publication. The methods for computing 
cycles are like the ones used in the Harvard publications, 
except that seasonal variation is now calculated byaver­
aging the data for each month and making corrections 
according to the secular trends j that is, if the trend is up, 
the trend for half a month is subtracted from July, one and 
one half from August, one half month is added to June, etc. 

Coefficients of correlation were calculated for each pair 
of cycles, with various lags, in order to find the lag with 
the closest correlation. Coefficients of correlation for the 
basic industrial measures, for the lags with highest cor­
relations, are shown in Table 37. One of the comparisons 
to determine the best lag is shown in Table 38. 

Of the various measures of business conditions thus far 
used, the price of industrial stocks and the Harvard com­
modity price index show the highest correlation with 
prices of farm products. Since the price of stocks is, on 
the average, about six months quicker in showing trends 
than the Harvard index, it is now used for most of the 
comparisons. For those prices that respond slowly to in­
dustrial conditions, such as cotton, milk, and starch 
crops, the Harvard index may also be used for forecast-



TABLE 37. COEFFICIENTS OF CORRELATION FOR MONTHS OF HIGHEST CORRELATDN FOR PRICE CYCLES, 1897-1913 

IIIDU8TJlLU. STOCKS lIARv AllD IJIDEX lhlADSTllJ:E1:'. IlIl'ERE8'l RATES . 
PRODUCTION OF 

PlO-laOIl' 

f § K g K !! K ~ ! !! ""l!j' :p llj J llj J .sf .sf J 
~.~ 1 l 6] § § g g 
~ u ~ ~ ~ ::a 

----- ---------Industrial stocks .......... .. .. -6 to-9 0.69 -6 to-8 0.65 -8 0·55 -3 0.66 
Harvard index ....•...... 6 t09 0.69 .. .. 0 0.84 -3 0.66 I 0.64 
Bradstreet's ..••......••.. 7 to 8 0.65 0 0.84 .. .. .. . . . , .. 
Interest rate •...•.••••.•. S 0·55 3 0.66 .. .. .. . . 5 0·71 
Production of pig-iron •.••. 3 0.66 -I 0.64 .. .. -5 0·71 .. .. 
Farm price milk, Utica, 

N.y .••.•.....•••••••.. 15 0·43 10 0·47 
Chicago shipper.' price, 

7 0.27 8 t09 0.23 12 0.24 

milk ........•••••••••. 15 0·41 6 0·37° .. .. .. . . .. .. 
Milk, N.Y., Phila., Chi-

cago, St. Louis •••••••.. 14 0·56 8 0.58 6 0.48& 5 0·43 10 0·33 
Butter, N.Y •..••••••••••. 9 to 10 0·3I 0 0·37° .. .. .. .. .. .. 
Cheese, N.Y .............. 8 to 9 0·55 0 0·47° .. .. . . .. .. .. 
Heavy hogs, Chicago ••.... 6 0·39 0 0.52& .. .. -I 0.28 .. .. 
Dun'. meat index ......... II 0·37 0 0.41° .. .. .. .. .. .. 
Corn, oats, wheat, potatoes 30 0·75 .. .. .. .. .. .. .. .. 
Cotton, N.y .............. I3 0·45 6 0.60° .. .. .. . . .. .. 

• CorrelatiOIl8 calculated for zero, 6, 12 months only. b Only one calculation made. 
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TABLE 38. COEFFICmNTS OF CORRELATION OF PRICE CYCLES FOR 

TwELVE INDUSTRIAL STOCKS, AND FOR THE PRICE PAID TO PRo-
DUCERS FOR MILK AT UTICA, N.Y., PHILADELPHIA, CHICAGO, AND 
ST. LoUIS, WITH VARIOUS MONTHS OF LAG, 1897-1913 

MONTHS BY walCH 
MILl[ PRICES LAG CORRELATION 

0 -0.25 =0.04-
I -0.21 =0.05 
2 -0.16 =0.05 
3 -0·09 =0.05 
4 -0.04- =0.05 
5 0.05 =0.05 
6 0.11 =0.05 
7 0.20 =0.05 
8 0.28 =0.04-
9 0·35 =0.04 

10 0.41 =0.04-
II 0·45 =0.04-
12 0·50 =0.04-
13 0·53 =0.04-
14 0.56 =0.03 
IS 0·55 =0.03 
16 0·52 =0.04-
17 0·51 =0.04-
18 0·50 =0.04 
19 0·47 =0.04-
20 0.46 =0.04-
21 0.48 =0.04 

ing. The combination of stocks, interest rates, pig-iron 
production and the Harvard index shows a high correla­
tion with other data; but this is open to the objection that 
it is not so prompt an indicator as the stock market. The 
Harvard index is a very good barometer of business condi­
tions. It fluctuates about three times as violently as does 
the United States Bureau of Labor index number for all 
commodities. In the period 189<rI914, the rise and fall 
with the Harvard cycle averaged nineteen months and 
the average amount of rise and fall was twenty-nine per 
cent. Before the War, the average for the United States 
Bureau of Labor index was ten per cent. 
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An index of the total wage payments would doubtless 
show very high correlations with prices of various grades 
and classes of farm products. For forecasting, this would 
doubtless be slow. 
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FIGURE 51. PRICE CYCLES FOR INDUSTRIAL STOCKS AND FOR PRICES PAID 
TO FARMERS FOR MILK AT UTICA, NEW YORK, FIFTEEN MONTHS LATER 

(Coefficient of correlation 0.43. The dates at the bottom of the figure refer to stock prices. 
The units in Figures 51-55 are staodard deviations.) 

The Harvard index shows the highest correlation 
(0.69) when compared with the stock cycle six to nine 
months previous. (See Table 39.) The cycle for the price 
of cotton is most highly correlated with the stock cycle 
when cotton is given a lag of thirteen months. For most 
of the relationships, many correlations were made to find 
the relationships with various lags. For example, the 
price paid for milk to producers for four cities shows a 
negative correlation of 0.25, when directly compared 
with the stock cycle. But fourteen months later the milk 
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TABLE 39. PRICES OF TwELVE INDUSTRIAL STOCKS CORRELATED WITH 
OTHER FACTORS, 1897-1913 

MONTHS 
LATER 

Harvard commodity price index of business 
cycles; ................................... 6 to 9 

Bradstreet's index number .................... 7 to 8 
Interest rates on 4 to 6 months commercial paper 0 
Interest rates on 4 to 6 months commercial paper 8 
Production of pig-iron. . . . . . . . . . . . . . . . . . . . . . . . 3 
Milk, farm price at Utica, N.y................ 0 
Milk, farm price at Utica, N.Y.. . . . . . . . . . . . . .. 15 
Milk, price paid to producers at Chicago. . . . . . . 0 
Milk, price paid to producers at Chicago. ...... 15 
Milk, New York, Philadelphia, Chicago, St. Louis 0 
Milk, New York, Philadelphia, Chicago, St. Louis 14 
Butter, First to creamery extra, New York. . ... 0 
Butter, First to creamery extra, New York ..... 9 to 10 
Cheese, Good to fancy, New york............. 0 
Cheese, Good to fancy, New York ............. 8 to 9 
Heavy hogs, Chicago. • . . • . . . . . • . . . . . . . . . . . . . 0 
Heavy hogs, Chicago. • . . . . . . . . . . . . . . • . . . . • . . 6 
Mess pork, New York. . . . .............. ..... 0 
Mess pork, New york....................... 10 
Dun's meat index........................... 0 
Dun's meat index. .......................... II 
Cotton, Middling Upland, New york.......... 0 
Cotton, Middling Upland, New York. ........• 13 
Packer hides, heavy mature steers, Chicago.. . . . 0 
Cotton, Dun's meat, milk, 4 cities.. ...•....... 0 
Cotton, Dun's meat, milk, 4 cities. . . . . . . . . . . .. 13 
4 Starch crops - com, oats, wheat, potatoes... • 0 
4 Starch crops - com, oats, wheat, potatoes.... 30 

COJUlEUnON 

0.6g ±0.03 
0.65 ±0.03 
0.05 ±0.05 
0.55 ±0.03 
0.66 ±0.03 

-0.24 ±0.05 
0.43 ±0.04 

-0.22 ±0.05 
0.41 ±0.04 

-0.25 ±0.04 
0.56 ±0.03 
0.21 ±0.05 
0.31 ±0.04 
0.24 ±0.05 
0.55 ±0.03 
0.21 ±0.05 
0.39 ±0.04 
0.15 ±0.05 
0.42 ±0.04 

-0.22 ±0.05 
0.37 ±0.04 

-0.24 ±0.04 
0.45 ±0.04 
0.64 ±0.03 

-0.24 
0.64 

-0.19 
0.75 ±0.02 

price tends to follow the price of stocks, as is indicated by 
a correlation of 0.56. (See Table 40.) 

The data seem to indicate that the stock market is the 
promptest indicator of probable demand for farm pro­
ducts. Some products, like hides, respond as promptly as 
does the stock market. In about six to nine months after 
the stock market rises or falls, the demand for pork, but­
ter, and cheese responds. For products like milk and 
cotton, the demand follows much more slowly, and it is 
over a year before the greate·st relationship occurs. Ap­
parently, the price of starch crops follows industrial con­
ditions with a lag of over two years. Coincident, there is 
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TABLE 40. DAIRY PRODUCTS CORRELATED WITH OTHER FACTORS, 
1897-1913 

Milk shippers' prices, New York, Philadelphia, 
Chicago, St. Louis correlated with: 

12 industrial stocks ..................... . 
12 industrial stocks ..................... . 
Bradstreet's index number ............... . 
Interest rates, 4 to 6 months commercial 

paper ............................... . 
Monthly tonnage of pig-iron production ... . 
Monthly tonnage of pig-iron production ... . 
Harvard commodity price business cycles .. . 
First to extra creamery butter, New York .. 
First to extra creamery butter, New York .. 
Good to fancy cheese, New york ......... . 
Good to fancy cheese, New york ......... . 
Heavy hogs, Chicago .•.•..•..•.......... 
Mess pork, New york ................... . 
Middling Upland Cotton, New York ...... . 
Cost of producing milk in New york ...... . 

Milk shippers' price, Chicago, correlated with: 

MONTHS 
EAlU.IE1l 

0 
14 
6 

5 
0 

10 
7 to 8 

0 
12 
0 

8 to II 
9 to 10 
7 to 8 

3 
0 

Farm price of milk, Utica, N.y............ 0 
First to fancy creamery butter, New York.. 0 
First to fancy creamery butter, New York.. 12 
Heavy hogs at Chicago................... 10 

Condensary milk in Illinois correlated with: 

Heavy hogs at Chicago................... 12 

Prices paid to producers for milk testing 3.7 
per cent, Utica, N.Y., correlated with: 

12 industrial stocIai. • . • . . . . . . . . • . . . . . . . . . 0 
12 industrial stocks .....•......•..... , . . . IS 
Harvard price index. • . . . . . • . . • . . . • . . . . . . 0 
Harvard price index ..................... 10 to II 
Interest rates. . . • . • . • • • • • • • . . . . . . . . • . . .. 8 to 9 
Production of pig-iron..... . • . . . . . . . . . . . . . 12 
Bradstreet's index number. . . . . . . . . . • . . . . . 7 
Middling Upland Cotton, New york....... 0 
First to extra creamery butter, New York.. 0 
First to extra creamery butter, New York. . 12 
Good to fancy cheese, New york........... 0 
Good to fancy cheese, New york ..•.•..... 6 to 7 
Cost of production in New york.......... 0 
Cost of production in New York and (6 

months moving average prices) ... , • . . . . . 3 
Price paid to shippers, Chicago........ .... 0 
Price paid to shippers, St. Louis. . . • . . • . . • . 0 

CoIlllELATION 

-0.25 ±0.04 
0·56 ±0.03 
0.48 ±0.04 

0·43 ±0.04 
-0.26 ±0.04 

0·33 ±0.04 
0.58 ±0.03 
0.22 ±0.05 
0·39 ±0.04 
0.20 ±0.05 
0.27 ±0.05 
0.51 ±0.04 
0·50 ±0.04 
0.2!! ±0.04 
0.46 ±0.04 

0.34 ±0.04 
O.II ±0.05 
0.41 ±0.04 
0.36 ±0.04 

-0.24 ±0.05 
0.43 ±0.04 
0.06 ±o.os. 
0.47 ±0.04 
0.23 ±0.05 
0.24 ±0.05 
0.27 ±0.05 
0.39 ±0.04 
0.05 ±0.05 
0.30 ±0.04 
O.II ±0.05 
0.22 ±0.05 
0.35 ±0.04 

0.42 ±0.04 
0.34 ±0.04 
0.16 ±0.05 
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TABLE '40. DAIRY PRODUCTS CORRELATED WITH OTHER FACTORS, 

1897-1913. (Continued). 
MONTHS 
EAlu.IE1I. 

Price paid to shippers, Philadelphia........ 0 
Wholesale price milk, Montreal... . .. . . . . . . 0 
Receipts of cream and condensed milk in 

New york............................ 0 
Heavy hogs, Chicago..................... 0 
Heavy hogs, Chicago... .................. 9 
Mess pork, New york.................... 0 
Mess pork, New york..... ............... 10 
Dun's meat index........................ 0 
Dun's meat index. ..... . . . . . .. . . . . . . . . . . . 10 

Butter, First to extra creamery, New York, 
correlated with: 

Milk, St. Louis................ ........... 0 
Milk, St. Louis .......................... 12 (later) 
Heavy hogs, Chicago..................... 0 
Cotton, Middling Upland, New York. ..... 0 

Cheese, Good to fancy, New York, correlated 
with: 

Cotton, Middling Upland, New york...... 0 
Cotton, Middling Upland, New york ...... 6 (later) 
Heavy hogs, Chicago..................... 0 

COII.II.ELATION 

0.22 ±0.05 
0.18 ±0.05 

-0.18 ±0.05 
0.07 ±0.05 
0.37 ±0.04 
0.20 ±o.oS 
0.42 ±0.04 

-0.12 ±o.oS 
0.22 ±0.05 

0.07 ±o.oS 
0.26 ±o.oS 
0.32 ±0.04 

-0.20 ±o.oS 

0.06 ±o.oS 
0.39 ±0.04 
0.26 ±0.04 

No very significant correlations were found between stocks and prices of 
western fresh gathered first eggs, mess beef, or live chickens in car lots. 
There may be high correlations with other grades of these products. 

a negative correlation of 0.19; but, thirty months later, 
there is a positive correlation of 0.75. Presumably the 
reason is that good industrial conditions cause consumers 
to demand more animal foods. This depresses the price of 
starch foods and raises the price of animal foods. As a re­
sult, the production of animals is increased. A consider­
able increase in animals then occurs at about the time 
when industrial expansion is checked; so that the demand 
for starch foods is high, both as food for animals and as 
food for people. At the same time, some reduction may 
also have occurred in the production of starch foods as a 
result of the low prices. The demand as feed for animals, 
however, is probably more important than the other 
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factors. From 1880 to 1896, inclusive, there also was con­
siderable correlation between the prices of starch crops 
and industrial stocks, but the lag was much shorter .. The 
correlation with no lag was + 0.36, with a lag of eight to 
eleven months, + 0.57. The writers have as yet no ex­
planation for the striking change in lag. The correlation 
for the seventeen years ending with 1913 is so high as to 
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FIGURE S4- PRICE Cva.Es FOR INDUSTRIAL STOCIS .urn FOR CONTRACT 
GRADE OF CASH CORN AT CHICAGO THIRTY MONTHS LATER 

(Coefficient of correIatiou 0.68. The dates at the bottom of the figure ref ... to stock prices.) 

be almost unbelievable, but it does not seem possible that 
it can be due to accident. The three cycles for cotton, 
Dun's meat index, and milk for four cities were averaged 
to get a meat-clothing cycle. This cycle was correlated 
with the price of industrial stocks from 1897 to 1913, in­
clusive. With no lag, the correlation was -0.24. For a 
lag of thirteen months, the correlation was + 0.64. (See 
Table 39.) 

Most of the data so far presented deal with the demand 
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side of the equation. Production must also be considered 
before definite price forecasting is possible. A high supply 
may be accompanied by a low or a high demand. At the 
time when starch crops may be expected to be high, the 
crop yields may be high or low, so that they may raise the 
prices still higher or may check the rise. 

In 1923, there was an excessive over-production of hogs 
and an excessive American demand for pork. The de­
mand was not enough to make prices high in the face of a 
short European demand and a high supply. The com­
plete cycle of over- and under-production for hogs is 
about five years. Hog prices are highly correlated with 
industrial conditions. Since the cycle is so nearly of the 
same length as the business cycle, the two often go to­
gether; so there is likely to be over-production of hogs at 
the time of low demand. For the period, 1897-1913, in­
clusive, prices of heavy hogs at Chicago with a lag of six 
months showed a correlation of + 0.39 with the prices of 
industrial stocks. With a lag of thirty months, hog prices 
were correlated with hog prices and gave -0.28. While 
the cycles of high and low prices of hogs are striking, they 
vary in length; so it is possible that, with a given lag, the 
time might come when the cycle would be reversed. A 
correlation was made of hog prices with hog prices, when 
each half cycle was fitted to the preceding half cycle. 
This gave a correlation of -0.52. This indicates the de­
gree of similarity of the price curves when not disturbed 
by variable lengths of lags. It shows the degree of reac­
tion but does not tell the date when reaction occurs.1 

For farm products, like beef cattle and horses, that 
have long cycles of over- or under-production, due to the 
years required in production, the business cycle may go 
up and down several times before the main cattle or horse 

I See Chapter XVI, above. 
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cycles change. The demand cycle is then superimposed 
on the production cycle. For beef cattle, the full cycle of 
prices lasts about fourteen years. The business cycle has 
considerable influence. For horses, the full cycle of prices 
lasts about twenty years; and it is so dominating that 
such influences as industrial conditions are largelyob­
scured .. For example, the horse cycle is so dominating 
that the price of horses has dropped almost continuously 
since before the War. 

FIGURE 55. PuRCHASING POWER OF HOGS AND HORSES. 1910-14= 100 

(The boll cycle 19 uoually about the same lengtb as tbe bU9ine .. cycle. Cycles for high and 
low prices for har .... are about twenty-five yean long.) 

Some of the major forces that control the prices of 
farm products seem to be: 

(I) Industrial conditions acting on demand. 
(2) Cycles of high and low production due to efforts to 

increase or reduce production. . 
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(3) High or low yield of crops per acre due primarily to 
the weather. 

(4) Other factors such as hog cholera. Most of these 
other factors are non-cyclical. 

Apparently, the business cycle has a striking influence, 
both direct and indirect, on prices of farm products. An 
expansion of business conditions seems to be followed by 
a striking increase in the demand for clothing, housing, 
and for those foods which are ordinarily consumed in a 
much smaller quantity than appetite desires; such as 
meat, milk, butter and cheese. The demand also shifts 
from the poorer to the higher grades. 

Starch crops are in demand both for animal and for 
human food. The human demand for these crops is less 
flexible than the demand for meat; but it does vary, and 
in the opposite direction from the demand for meat. The 
demand for starch crops for feed for live stock is highly 
flexible, and lags behind the human demand for meat. 
Following the business cycle, it appears that the human 
demand for starch crops is likely to be high at the same 
time that the demand as food for animals is high. The 
prices of cotton, meats, and the like seem to follow the 
prices of industrial stocks with a lag of about a year. 
Prices of starch crops are likely to lag a little more than 
two years. 

It is believed that by combining the business cycle 
with the cycles of over- and under-production, and, in the 
case of crops, including the influence of weather, prices of 
farm products may be forecast with sufficient accuracy to 
be of service. Apparently, the amount of the price change 
may be forecast with greater accuracy than the date of 
the change. When the currency is unstable, correct:ion 
must be made for this factor. 



CHAPTER XIX 

FORECASTING CROPS 
FROM WEATHER CONDITIONS 

By J. B. KINCER 

Two main lines of research, dealing with the relation of 
weather to crops, have been and are now being followed 
by investigators in several different countries. The first 
of these involves an effort to establish meteorological 
cycles, or quasi-regular sequences, comprising a definite 
number of years, the recurring phases of which will show 
meteorological conditions quite similar to their predeces­
sors, with a consequent reproduction of agricultl,lral phe­
nomena. The second method has to do with the influence 
of weather on crop development during, or shortly before, 
the growth period, and is usually studied by a statistical 
determination of the relation between the weather and 
yield. The ultimate goal of all such investigations is to 
forecast crop yields in advance of harvest. 

It will be seen that the first method has to do with 
long-range forecasting; that is, a determination, several 
years in advance, of the kind of weather and hence yield 
that may be expected in a particular season. Clearly, the 
establishment of cycles or periods of this character, 
whereby an indication could be given of probable yield 
far in advance, even within rather wide limits of accuracy, 
either in a given area or for the world at large, would be _ 
an achievement of the very highest importance. Profes­
sor H. L. Moore, of Columbia University, perhaps the 
leading exponent of such studies, has recently published 
two books, in which he has endeavored to show that crop 
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production and prices and prices of raw material and 
manufactured articles tend to vary with more or less de. 
pendable regularity in sequent periods of about eight 
years. . Professor Moores' books are entitled: Economic 
Cycles, Their Law and Cause, and Generating Economic 
Cycles, the former published in 1914 and the latter in 
192 3. 

Sir Napier Shaw, in 1906, found an apparent eleven­
year cycle in wheat yields in England; and Sir William 
Beveridge, in 1920, published a paper in which an ap­
parent cycle of sixteen years was found for wheat prices, 
which was inferentially related to production, although 
the latter was not meteorologically determined. It ap­
pears that the difficulty in the application of apparently 
significant results in these investigations to the probable 
course of events in future is found largely in the bewilder­
ing number of cycles actually or apparently determined. 

The second method, which deals with the weather pre­
vailing during plant development, has received attention 
from a much greater number of investigators, and is 
considered the more promising. The relation between 
weather and crop yield may be shown broadly by various 
graphical methods, but preferably they should be studied 
in the final analysis by statistical correlations. Very valu­
able pioneer as well as more recent work has been done in 
this field by Professor J. Warren Smith, who as early as 
1903 published an article in the Yearbook of the United 
States Department of Agriculture, dealing with the rela­
tion of precipitation to the yield of corn, and since that 
time various papers on the relation of weather to crop 
yields have been published in this country by employees 
of the Weather Bureau, and others, including the results 
of a rather exhaustive study of weather and corn yield by 
H. A. Wallace published in the Monthly Weather Review, 
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August, 1920,1 and a book by Professor H. L. Moore 
entitled Forecasting the Yield and the Price of Cotton, 
published in 1917. 

In England, during the past quarter of a century, the 
relation between weather and crops has formed the sub­
ject of the inaugural address of two presidents of the 
Royal Meteorological Society, Mr. Mawley, in 1898, and 
Mr. Hooker, in 1921; while a number of papers have been 
published in recent years by other investigators, includ­
ing Sir Napier Shaw and A. D. Hall. In other countries 
there may be mentioned Wallen, of Sweden; Okada, of 
Japan; Taylor, of Australia; and Jacob, of India. The 
last-named has successfully adopted the method of con­
sidering variations from empirically established optimum 
weather conditions in wheat production as employed by 
the writer, in 1915, in a correlation of weather and cotton 
in Texas. In recent years, the study has centered largely 
on the least-square correlation method applied to weather 
and yield data, and the use of the coefficient of correla­
tion, as an expression of a measure of relationship, has 
become quite popular. Direct or simple correlation is 
usually employed for two variables, and partial or .mul­
tiple correlation where more than two are involved. 

It is not the purpose of this paper to present details of 
any specific- investigation in the relation of weather to 
crop yield, nor to discuss the details of procedure in the 
statistical operations used in these investigations, but 
rather to consider, briefly, the problem from a broad 
viewpoint, and to point out and discuss those things 
which, in our opinion, present the more formidable diffi­
culties in investigational work, together with suggestions 
as to possible remedies. These it is thought are especially 
appropriate at this time, because of the fact that all the 

1 See, also, Chapter XVI, above. 
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leading workers on the general structure, in independent 
investigations in different countries, seem to have builded 
to a rather uniform height, but just short of that point of 
perfection which the trained and exacting scientific mind 
considers to be sufficiently established to warrant presen­
tation as a finished product, and one on which he would 
be willing to stake a reputation in the scientific world 
when his device is to be used as an instrument for definite 
forecasting purposes. It can be truthfully said that the 
science of Agricultural Meteorology is yet in its infancy 
and that wonderful advances have been made in the last 
decade. Within that period, studies of the relation of 
weather to crops have progressed to the point which in­
spires hope for stilI further advance in the near future. 
The meteorological requirements of most staple crops 
have been rather definitely established, and critical peri­
ods of growth determined during which the weather influ­
ence is most potent. 

The first question that suggests itself is the adequacy 
of the correlation coefficient as an expression of relation­
ship in studies of this kind. The correlation method re­
veals the frequency with which one set of data, showing 
facts in the nature of results, tends to be associated with 
another set of data, which mayor may not be causative. 
It is obvious, then, that causation must be determined 
from such side evidence as can be adduced to explain the 
sequence. The significance of the correlation coefficient 
in straight-line relations depends upon its magnitude in 
relation to unity. Most investigators consider a coeffi­
cient of 0.40 as indicating a more or less definite relation; 
but, for forecasting purposes,· one of less than 0.80, deter­
mined from a reasonably large number of observations 
with a corresponding small probable error, has a limited 
value. Several investigators have obtained coefficients of 
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0.80 or higher. The nature of the data to be correlated 
should always be carefully considered before accepting 
the results as indicative of relation. While a high coeffi­
cient, with a small probable error, always implies a con­
nection, either direct or indirect, between two phenom­
ena, the converse by ho means holds. 

The relation may not be a linear one; in fact, there is no 
a priori reason for believing that it is so in many cases. 
Evidently, after optimum values for plant requirements 
are reached in the several meteorological elements, addi­
tional moisture or warmth would cease to promote 
further favorable development; but an excess above the 
optimum mayor may not be detrimental to yield. In 
either case, especially if the excess should be harmful, the 
straight line would be a bad representation and the ordi­
nary coefficient of correlation very misleading. Some 
curve, a section of a parabola or perhaps a more compli­
cated curve, would give better representation. 

Attention is also invited to certain features in the 
correlation of monthly rainfall with crop production, 
as determined by the "least square" coefficient method. 
There is a tendency, very marked in some cases, for nega­
tive departures of rainfall to exceed the positive depar­
tures from normal; in other words, the mean and median 
sometimes have but little in common. In such case, the 
associated set of data, the yields, may have approxi­
matelyas many positive as negative departures. A spe­
cific instance in the lack of uniformity in this connec­
tion may be cited in the case of July rainfall in Texas 
for the last thirty-two years. An examination of these 
data show that when the year-by-year departures from 
normal are computed for the entire period, we obtain 
ten positive and twenty-two negative values. Under 
such conditions, assuming that the yields show no such 
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variance in positive and negative departures, it is clear 
that if the normal rainfall be taken as a base, the cor­
,relation coefficient will necessarily be small, notwith­
standing that a close relation may exist between the 
actual rainfall and yield. Here some other base, per­
haps the median, should be used. 

These facts warn us that, while we may accept a high 
correlation as significant, a smaller one should not be dis­
carded until the nature of the data is subjected to further 
searching analysis and rigid examination. The first step 
in a study to determine a suspected relationship of two 
sets of variables should always be accomplished by chart­
ingthe data on some form of coordinated graph, such as 
the familiar dot chart. The arrangement of the dots in­
variably gives a broad indication as to whether there is a 
relation, and also the general nature of the relationship 
when one is disclosed; that is, whether a straight line or 
some form of curve fits the data best. 

One of the most useful purposes of the correlation 
method is found in determining critical periods of devel­
opment by showing the relative importance of weather 
during short intervals of time in the life of the plant. 
This is a question of vital importance in investigational 
work; but it presents some difficulties in practice which 
can hardly be successfully met in an extensive way, with 
the observational data available. In some crops, at least, 
it has been shown that the critical period of growth is of 
comparatively short duration; but the question as to just 
how important this period is cannot be determined unless 
special observations of crop development are made, year 
by year, in conjunction with calendar time and weather 
conditions. This is true because of the fact that crops are 
not in the same stage of development during a given 
period of each year, for in some years a cool, backward 
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:ring may retard advancement, while in others the early' 
,eason may be such as to promote rapid development. 

With the data available at present the best that can be 
done is to select that period which shows the highest 
correlation with yield as the most important, but without 
definite knowledge as to whether the status of plant de­
velopment was the same in all the years comprising the 
series. For example; the period from July 15th to August 
15th may show the highest correlation with yield in the 
case of com; but, without a knowledge of the earliness 
and lateness of the crop in individual years comprising 
the series, this tells us only part of the story, and we could 
logically assume that this or some near-by similar interval 
would give much higher correlation, if we could fit the 
weather data to an interval of uniform state of develop­
ment. 

Only a few systematic, phenological records of develop­
ment of staple crops, from year to year, and covering a 
considerable period of time are available for study. One 
of the most complete is that made by Mr. Thomas Mike­
sell, of Wauseon, Ohio. An examination of his records for 
a period of twenty-seven years shows that there were 
wide variations, amounting in one case to thirty-nine' 
days, in the length of time required for com to pass from 
the emergence to the roasting ear stage. Now, it is quite 
evident that if there be a critical period of, say, thirty 
days, or less, in any mathematical determination of the 
relation of weather to yield made by the use of these rec­
ords, and in which the weather data refer to a definite 
calendar period of time for each year, the important 
period for many of the years would be only partially cov­
ered and for some, perhaps, missed entirely; consequently 
we should fall far short of the information sought. More­
over, it is obvious that a study of critical periods in 
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growth on the basis of actual plant development, as estab­
lished by observations, rather than on a hit-or-miss plan 
of adopting a given number of days taken from the 
calendar, and so selected because that period showed the 
highest correlation, would give us much better results. 

The question of rainfall intensity is also of much agri­
cultural importance. It is customary for most investi­
gators to consider the total amount of rainfall during the 
several divisions of the growing season, such as a com­
bination of months, a single month, and frequently 
shorter intervals. It is obvious that rainfall of a given 
amount, say four inches, for a particular interval, could 
not under all circumstances have the same effect on 
growth; but rather its value would depend to a consider­
able extent on the intensity of the falls that go to make up 
the total, especially in regions where summer thunder­
showers are frequent. For example, the four inches may 
have fallen in one case in a couple of heavy downpours in 
which considerable quantities were lost by runoff, while 
in another the total may have been made up by rather 
frequent showers of moderate amounts. 

The nearness to which the amount of moisture in the 
soil is maintained at an optimum for plant development 
is, of course, the basic criterion and the substitution of 
rainfall data for this undetermined soil moisture data, on 
the assumption that the moisture content must be di­
rectly in proportion to the amount of rainfall, could not 
hold when considerable amounts of the latter, by reason 
of excessive rate of fall, drain off without entering the soil 
at all. 

A few investigators have endeavored to meet this situa­
tion by correcting the total rainfall on the basis of days 
with rain, or intensity of fall. Walter, of England, has 
made corrections on a basis of the ratio of rainy days to 
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total days in the period considered, while the writer has 
recently used the formula 

R" R,,=---
R +" 

where R" represents the corrected rainfall data, R the 
total rainfall, and n the number of days on which rain fell. 
This feature deserves much more study than has been 
given to it. Closely allied thereto is the condition of the 
soil at the beginning of the period for which correlat:ons 
are to be made. This is especially important when inter­
vals of time are comparatively short. A deficiency of rain 
during an active growing month, when droughty condi­
tions were prevailing at the beginning, would not have 
the same influence on the yield as if the soil were satu­
rated at the beginning. In the latter instance the grow­
ing plants might actually suffer for moisture during a 
comparatively short time. while in the fonner, unfavor­
able conditions would be operative throughout. The 
shorter the period covered the more important it becomes 
that this feature be taken into account. 

In these investigations it is customary first. to deter­
mine, from correlation methods, the more important 
periods of growth in relation to the weather, and also the 
relative importance of the several meteorological factors, 
such as temperature, rainfall, and sunshine, for a long 
series of years. The several factors are then combined, 
through a system of regression equations, and the con­
stant of relation applicable to each is evaluated mathe­
matically, after which the theoretical yields may be com­
puted by applying the constants thus obtained to the 
corresponding weather data. A comparison of these the­
oretical yields with the actual yields affords an indication 
of the value of weather data in forecasting, provided the 
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device used is inherently applicable to the test in hand 
and the data are adequate both as to accuracy and length 
of records. The significance of such results for future 
forecasting depends, of course, on the conformity of the­
oretically computed yields to actual yields and on the 
adequacy of the data entering into the equations. 

When the second member of the equation contains 
several meteorological elements, or divisions of time, or 
both, an enormous amount of work is required to evaluate 
the several constants. Shorter methods may sometimes 
be used in such cases, particularly in preliminary work, 
which give very satisfactory results. Walter, in correlat­
ing the relation of weather to the yield of sugar, first 
computed the theoretical yields from the rainfall and 
then correlated the residuals (the differences between the 
theoretical yields, as computed, and the actual yields) 
with the temperature, assuming that these residuals rep­
resented largely the temperature influence. 

Another method, which has been employed by the 
writer in a correlation of weather and com in Ohio, con­
sists of the determination of the coefficients of correlation 
for each of the variables or divisions of time to be used in 
the final equations, and. then combining all the data into 
a single set of variables, after giving each datum its 
proper weight, as shown by the magnitude of the respec­
tive coefficient, the ratios for weighting to be in proportion 
to the squares of the coefficient. Thus with each set of 
data reduced to single values, the constants may read­
ily be determined by the familiar equation y = a + bx, 
where y equals the yield, x the rainfall, and a and b are 
constants to be determined by solving two normal equa­
tions in the usual manner. Still another method which 
has been used consists in determining the weather influ­
ence, as reflected in the yield, and shown by correlation, 
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for each month of the growing season separately, and 
computing the theoretical condition of the crop at the end 
of the month. For the succeeding month, this condition 

'I' 
is taken as a base and combined with the weather influ-
ence for that month, when a new theoretical condition is 
computed for the end of the second month, and so on up 
to maturity. The final theoretical condition is taken as 
an index of yield. 

It should be strongly emphasized that the refined 
mathematical processes involved in these studies require 
for significant results that all the data used be highly 
dependable. So far as the weather data are concerned, . 
the records are relatively of high accuracy, as to the ob­
servations themselves. There may be some question as to 
how applicable the available r~cords are for correlation 
and coordination with crop condition and yield, but the 
errors arising from misapplication are relatively small. 
However, most of the yield data available are not the 
result of actual measurement, as in the other case, but 
represent largely estimates that often, inherently, fall 
short of these requirements. This is especially true by 
reason of the fact that yield data are required on a per 
acre basis, and this involves two possible sources of error 
when an estimated yield is accepted: that is, both the 
total yield and the actual acreage. 

What about the future of agricultural meteorology? 
The number and variety of investigations dealing with 
the influence of weather on crops, which the method of 
correlation alone renders possible, is almost infinite, quite 
apart from the other processes at hand. It appears, 
therefore, that future progress depends largely on the 
securing of more complete observational data, whereby 
weather records may be synchronized with growth during 
known stages of plant development, and also whereby 
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accurate and dependable yield data may be had from 
actual measurement. It is uniformly conceded, by those 
most interested in the subject, that the greatest need of 
the present time is the collection of systematic meteoro­
logical data at representative experiment stations where 
test crops are grown under carefully observed conditions. 
The principal difficulty with observations carried on at 
experiment stations in the past has been found in the lack 
of technical experience, on the part of such workers, in 
systematically making homogeneous meteorological ob­
servations over a long period of years. It appears that 
suitable results can be obtained only when the meteor­
ologist and the plant specialist work coOperatively. The 
fruits of such an effort will not, of course, beco,me avail­
able until after the lapse of a good many years, but the 
matter is one that, unquestionably, deserves considera­
tion at the present time, if the optimum of attainment in 
the future is to be reasonably expected. 

Long ago the Weather Bureau recognized the impor­
tance of this matter in its investigational work. As early 
as 1914 a program was outlined looking to the establish­
ment of several fully equipped meteorological stations, of 
the character indicated, in the more important agricul­
tural sections of the country; but the exigencies arising 
from the War prevented the carrying out of the program. 
It appears now, however, that the time is appropriate for 
the matter again to be given careful consideration with a 
view to securing through Congressional action the rela­
tively small appropriation required. 



CHAPTER XX 

FORECASTING CONDITIONS IN EUROPE 

By JOSEPH STANCLIFFE DAVIS 

The Point of View 

The European situation may be examined from several 
standpoints. As doctors, we may diagnose, prescribe, and 
estimate chances of death, convalescence, relapse, or 
recovery. As lawyers advising clients in serious financial 
difficulties, we may investigate assets and claims, con­
sider conditions essential to operating success, estimate 
future earnings, formulate schemes of reorganization, and 
seek to reconcile opposing interests to accepting sacrifices. 
of legal rights. As preachers, we may convict of sin, warn 
sinners of dire consequences, point the path to righteous­
ness, and adjure our reluctant hearers to follow the 
straight and narrow way. As political observers, we may 
discover and appraise hidden motives and invisible influ­
ences, trace out their ramifications, and forecast their net 
effects. As prophets, we may read the stars and signs and 
foretell improvement or disaster, catastrophe or mil­
lenium. 

Each of these viewpoints has its virtues. All, and 
others I forbear to mention, may be necessary. Here, 
however, we attempt a different, if not a simpler task -
to review and interpret the inadequate and conflicting 
evidence of economic progress and retrogression, to ap­
praise the major forces at work, and to draw certain 
limited conclusions, warranted by the available facts. 
We approach the problem as economic interpreters, not 
even as economic advisers. We propose no solution of 
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Europe's problems. We attempt no economic astrology. 
We recognize the limitations of the data. We admit the 
incalculability of important political factors. But survey­
ing the .economic evidence, re'llsoning upon certain as­
sumptions concerning imponderable elements, and relying 
upon the broad experience of the past, we seek to learn 
the direction of Europe's economic trends and the prob­
able course of her economic development. 

The Statistical Basis 
At the outset it is necessary to say a few words con­

cerning the statistical basis of the interpretation of Eu­
rope's position and outlook. In the first place, Europe is 
not an entity, but merely a geographical expression; and 

. the European situation must be analyzed country by 
country. This is inevitable if a statistical basis is to be 
used, but there are additional reasons. The economic 
unity of the civilized world has been unduly stressed. 
The economic interdependence of nations is an important 
fact, but the degree of interdependence is smaller than 
many observers express or imply. Retrogression of some 
countries may occur while others are progressing. The 
swings of the business cycle are much larger in some coun­
tries than in others, and its peaks and troughs are by no 
means simultaneous throughout the world. The depend­
ence upon certain basic industries - agriculture, iron 
and steel, shipbuilding, foreign trade,. for example­
varies greatly in different countries, and these variations 
have important consequences. For Europe as a whole, 
few generalizations can safely be drawn, and these, with 
their exceptions and qualifications, must grow out of 
detailed studies of individual countries. 

In the second place, there is no possibility at present, 
and there is no early prospect. of employing a statistical 
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basis for forecasting business conditions in Europe, 
whether as a whole or in any single country, with any­
thing approaching the modest success achieved in the 
study of American conditions. In general, the statistical 
material is quite inadet},uate and unsatisfactory. One 
essential is the availability of comparable data running 
back over a period of years before the War; but these are 
unobtainable in sufficient quantity, usually because they 
have not been compiled continuously, but in other cases 
because of boundary changes (for example, Germany; 
Austria-Hungary, Poland) or changes in bases of calcula­
tion (for example, French and Italian foreign. trade). 
There are toofew significant series eJi:pressed in physical 
units - carloadings, failures, tons produced. Too many 
series are distorted beyond possibility of correction by 
vacillations in the value of monetary units finding their 
direct expression in fluctuations- of the price level and 
rates of foreign exchange. The problem of bias is espe­
cially important. For instance, when governments re­
quisition food-stuffs, farmers are prone to conceal them, 
and material underestimates of crops become common; 
.while different conditions lead to overestimates. When 
capacity to pay international indebtedness is in ques­
tion, there is strong temptation for the debtor, to sup­
press significant data of a favorable character and to 
emphasize data of unfavorable character, or vice versa if 
the creditor is investigating. Government statistics tend 
to be especially unreliable during years of political in­
stability or in the hands of under-paid, inexperienced, and 
poorly led bureaucracies. Moreover, with the degrada­
tion of the academic and other salaried classes on. the 
Continent, in consequence of currency depreciation, the 
intellectual resources for collecting and interpreting 
statistics are seriously diminished. 
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Some of these shortcomings only time will remedy. 
Some gaps will be filled as governments gain stability and 
experience, and as business men come to realize that their 
general interests warrant them in reporting, to central 
statistical agencies, data which individual concerns are 
reluctant to divulge. To a great extent the improvement 
in statistical data must await the passing of extreme 
instability of currencies and the relaxing of tension among 
the nations lately at war. The progress will be facilitated 
by the work of statisticians themselves. Every sound 
extension of the art of analyzing business conditions 
tends to bear fruit in new facilities for such research. 

Recently there has been significant progress toward 
providing the requisite statistical basis for analyzing and 
forecasting business conditions abroad, and developing 
the art of analysis and interpretation. The International 
Institute of Agriculture continues its invaluable statisti­
cal work. The League of Nations not only publishes the 
Monthly Bulletin of Statistics, which assembles data 
already available, of increasing variety and scope; but 
the League Secretariat has made important comparative 
studies, more or less statistical in character, of various 
phases of economic and financial activity. The Interna­
tional Institute of Commerce at Brussels and the Interna­
tional Institute of Statistics at The Hague publish valu­
able and extensive compilations of data. The Dutch, 
French, and German Governments publish periodicals 
containing essential statistical data for these countries, 
and in some cases, comprehensive world surveys of par­
ticular industries. The Italian Government, and an asso­
ciation of Italian corporations, are publishing important 
statistical material. The Swedish Board of Trade has 
developed numerous indexes of Swedish economic condi­
tions. Financial and c{)mmercial journals, like the Lon-
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don &onomist and the Manchester Guardian Commercial 
are extending their statistical studies. Several banks, of 
which the Swiss Bank Corporation is a conspicuous ex­
ample, are contributing valuable compilations, original 
series, and analyses. The London and Cambridge Eco­
nomic Service has completed its first year of intensive 
study of current British economic conditions, supple­
mented by less intensive studies of conditions in Bel­
gium, France, Germany, and Italy by correspondents in 
these countries. 

In this country, several organizations are collecting and 
studying foreign data as well as American - the Federal 
Reserve Board, the Departments of Agriculture and 
Commerce, the Agricultural Exports Commission, and 
the Institute of Economics, to mention only a few ex­
amples. The foreign services of the Departments of 
Commerce and Agriculture have been greatly developed 
since the armistice, and are increasingly contributing 
data and analytical studies on European conditions. 
The Harvard Committee on Economic Research has 
made some valuable studies in British economic condi­
tions, by methods developed in studying American condi­
tions. Altogether. the amount of usable statistical mate­
rial on economic conditions in Europe is greater than 
ever before; it is being assembled and studied, from many 
angles, with unprecedented assiduity; and the net result, 
deficient though it is, is far above contempt. 

In default of a wholly satisfactory statistical basis, one 
can do much with the heterogeneous material nowavaila­
ble, though with sparing use of refined statistical meth­
ods. The art of statistical interpretation, however, can­
not be practiced in vacuo. Rather it requires the utmost 
perspective and the fullest recognition of facts that are 
immeasurable as such. The following discussion, there-
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fore, while it rests largely upon statistical evidence which 
cannot be presented at length, necessarily takes account 
of evidence of a non-statistical character. It is particu, .. 
lady necessary to avoid undue reliance upon financial 
data which, though easily available, at best tell only part 
of. the story and are especially influenced by currency 
conditions, speculative influences, and political changes. 

The Background 

The present situation in Europe can be understood 
only in the light of the paSt; and our appraisal of the out­
look inevitably rests upon our interpretation of the past 
and the present. A review of the background is therefore 
prerequisite to a forward look. Here great diversity of, 
views persists. Some paradoxically assert that European 
conditions have long been as bad as they could possibly 
be and have steadily grown worse. Others argue that 
Europe has made steady progress since the \Var, and only 
requires the recognition of Russia and a settlement of the 
reparations issue to regain quickly a normal equilibrium. 
Somewhere between these extremes lies the truth. My 
own conclusion is that much real, though irregular and 
disappointing, progress has been made, progress greater 
in fact than in appearance, but that normality is still far 
from attainment. 

\Ve must guard against too idealistic a conception of 
the European normal. Despite dreams of the good old 
days before the \Var, Europe has never been a paradise, 
or even a happy family thriving in concord. It has been a 
congeries of nations, each far from unified internally, ex­
tremely diverse in language, characteristics, ideals, ambi­
tions, and interests, jealous and suspicious of one another, 
muddling along together after a fashion, but clashing fre­
quently in war and in peace, with many a chip on shoul-
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der and much powder and tinder waiting for a spark. 
Standards of living and of productivity, though varying 
greatly from country to country and from class to. class; 
were by no means ideally high. These conditions remain, 
somewhat modified both favorably and unfavorably, but 
not fundamentally changed by the War and the Peace. 
Indefinitely they will handicap Europe's economic devel­
opment as they always have. Much of the disappoint., 
ment in Europe's recent progress is du~ to vain compari­
sons of the actual with the ideal. 

Consider the matter of peace. There is small warran~ 
for idealistic hopes that European wars are over for good 
and all. In Eastern, Central, Southeastern, Southern, 
and, Western Europe the seeds of future wars are thickly 
sown, and some at least are germinating under conditions; 
not unfavorable to growth. The old crops, however, have 
been grimly harvested; and without pretence to predic­
tion, it seems reasonable to assume that time must elapse 
before new crops can mature. In Ireland, Upper Silesia, 
Central Europe, the Balkans, the Levant, and th~ Adri­
atic, troublesome situations have been smoothed out. In 
Western Europe the Ruhr campaign is closed. At no 
time since the Armistice has Europe been more nearly at 
peace than now. Moreover, the threat of revolution,of 
any but the bloodless type recently illustrated in Italy" 
Bulgaria, and Spain, seems substantially smaller than at 
any time in recent years. 

The War wrought a profound maladjustment of Eu­
rope's resources; this was intensified by the feverish and' 
ill-starred post-War boom. The direct devastation in: 
Belgium, France, Italy, Serbia, Hungary, and Poland­
needs no emphasis. The indirect deva!'tation, which 
equally calls for restoration, deserves equal attention. In: 
Europe generally, livestock herds were seriously depleted_ 
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and impoverished in quality. Among the continental 
.belligerents, agricultural productivity was seriously im­
paired. Railways and their equipment deteriorated 
where they were not destroyed. Maintenance, renewal, 
and replacement of buildings were neglected while new 
construction was largely postponed. The chief belliger­
ents suffered irreparable losses of man power, which were 
especially serious for France. Europe's immaterial capi­
tal- her stable and integrated monetary systems, her 
vast network of established business relations and con­
nections, her international understandings upon trade, 
transport, and taxation, imperfect though they were -
these invisible resources were profoundly diminished. 
Fiscal policies were thrown out of joint and state treas­
uries faced with well-nigh insoluble problems. 

On the other hand, the War left Europe with a labor 
surplus in many countries, because decreased emigration 
and the natural increase of population more than offset, 
except in France and Russia, the war losses; while, since 
the War, national policies have restricted the redistribu­
tion of excess populations. It bequeathed an excess pro­
ducing capacity in iron and steel, chemicals, and certain 
other products which were essential for war operations. 
Huge war construction, together with miscalculations 
after the War, created a huge surplus of merchant ship­
ping. Such surpluses must be built down, transformed, or 
absorbed before economic equilibrium is possible. 

These maladjustments have been magnified since the 
War by territorial changes involving huge shifts of natu­
ral resources and the partial divorce of coke and iron, by 
the redistribution of wealth and the impoverishment of 
the old rentier and middle classes in several countries in 
consequence of currency debasement, and by the pro­
found retrogression of Russia. Consumption demands 
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and channels of trade have been radically altered. Natu­
ral markets have been disorganized or destroyed. The 
economic world cannot adapt its fixed capital or its 
operating processes to such far-reaching changes without 
friction and delay. Moreover, with the supply of entre­
preneur ability diminished, the post-War problems com­
plicated by currency chaos have multiplied the diffi­
culties to be coped with in domestic and international 
trade. 

These problems have been further magnified by colos­
sal bungling of the peace arrangements, not merely in its 
paper terms, but even more in their execution. However 
the responsibility be apportioned, it cannot be gainsaid 
that Europe's economic progress has been greatly re­
tarded by the confiscation of German tonnage, the effort 
to collect impossible reparations, the inability to com­
promise international indebtedness, the recurrent dead­
locks among the nations concerned in the settlement, and 
the affair of the Ruhr. 

In view of these grave derangements, it is not surpris­
ing that all the industrial and commercial nations of Eu­
rope, one after another, have been overtaken by severe 
business crises and have found it difficult to emerge from 
the subsequent depressions. The earliest sufferers were 
countries with sounder financial structures and saner 
fiscal anp . financial policies. With the help of inflation 
some countries put off the evil day, but it has finally 
dawned for all. The position of Germany, the latest to 
succumb, must be interpreted as the joint result of an 
overdue trade crisis, postponed but intensified by pro­
longed currency debasement and now precipitated by 
attempts at currency and fiscal stabilization, and of the 
disastrous effects of the Ruhr occupation, and the ill­
Conceived .~Ipassive resistance" with which it was met. 
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These cyclical movements must be distinguished from 
underlying trends, if we are. to understand the course of 
developments in Europe. 

Some Necessary Assumptions 

Upon a few points which are vital to the consideration 
of the European outlook, an economist can venture no 
prediction. But these matters cannot be ignored. It is 
therefore necessary to proceed upon certain assumptions 
which mayor may not bevalid, but whose validity is in­
dependent of the subsequent reasoning. Accordingly I as­
sume, without arguing the reasonableness of the assump­
tions or implying that their souridness can be proved: 

(I) that European progress will not, in the near future, 
be seriously disturbed by a general war or by im­
portant lesser military operations; 

(2) that Germany will not, in the near future, dis­
integrate politically or suffer irreparable economic 
collapse; 

(3) that no comprehensive, definitive settlement of the 
reparation issue will soon be reached, but that 
progress will be made in coping with reparation 
problems; 1 

(4) that the United States and Great Britain will not 
press France and Italy in the near future for inter­
est or principal of their debts, and that with this 
forbearance France and Italy can carry on without 
considerable reparation payments; 

(5) that the gold standard and currency stability will 
not soon become universal in Europe, but that seri-

I The Committees of Experts appointed by the Reparation Commission, 
shortly before this paper was read, succeeded in making a much larger 
contribution to the solution of the reparation problem than my assump­
tion implied, but their proposals are properly regarded as a working basis 
for settlement rather than as furnishing the settlement itself. 
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ous outbreaks of 'fresh currencyin:fladon, where 'it 
has been checked, will not occur; 

(6) that American offiCial policy, with respect to inter­
national indebtedness or cooperation :in Europe, will 
not be reversed, and that no huge extension of 
credit to Europe will be made. 

Furthermore, I assume that ascertainable trends and 
tendencies will continue without abrupt and general 
change, though modified by numerous factors which 'can, 
be anticipated only in part. 

Those who object to these premises may well differ 
from my conclusions; and, if time falsifies the -assump­
tions, it will probably also show the conclusions in some 
measure unsound. I wish to dissociate, however, any dis­
pute over the assumptions, which are admittedly debat­
able, from the reasoning which proceeds in part upon 
them. With this view of the background and these as­
sumptions concerning the future, we may sketch the main 
features of the present position and outlook for which 
statistical and other evidence affords some reasonable 
basis. 

The Outlook by Countries 

Germany, after three years of progress in agriculture, 
industry, and commerce, amid fiscal ana currency deteri­
oration, has suffered a serious general setback since the 
middle of 1922, which is traceable to the culmination of 
currency disorder, attempts at currency and fiscal sanifi­
cation, and the economic war in the Ruhr. It is an eco­
nomic crisis, with numerous and peculiar complications. 
The depression is now apparently near its worst. Eco-' 
nomically, as well as politically and socially, Germany's 
position is unstable and her outlook uncertain. Unfavor­
able factors are the lack of any general settlement upon 
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reparations, internal conflict between labor and capital, 
the ruin of the middle class, and difficulties in establishing 
a sound currency. Favorable factors are the possession 
of large natural resources and elaborate physical capital 
in fairly good order, the proved resourcefulness of the 
German people under strain, the fair crops of 1923, and 
the recent conclusion of working agreements with France 
with respect to deliveries in kind. The recent retrogres­
sion has been undeniably serious, but it cannot be com­
pared with ,the Russian debacle. Already Germany is 
assured of a larger food supply than in the crop year 
1922-23, though its effective utilization is temporarily 
restricted by currency repudiation. The immediate fu­
ture bristles with difficulties, political, financial, and in­
dustrial, but if a political breakdown can be averted, it is 
not unreasonable to expect a gradual resumption of pro­
ductivity in the Ruhr and a slow approach toward equi­
librium in German economic life. 

Russia reached the nadir of retrogression in 1921, in 
profound economic collapse. Since then, aided by suc­
cessive modifications in Soviet policy and two favorable 
crop seasons, significant improvement has been registered 
in agriculture and transport, and in lesser degree in in­
dustry and trade. Even to make this progress secure, 
much more to cohtinue the rehabilitation, Russia needs 
foreign capital, entrepreneurs, and technical skill, for 
which the established Government is indisposed to pay 
the price. Yet, through moderate exports of Russian 
agricultural products, and through pressure of foreign 
producers well armed with credit, the slow revival in 
Russia bids fair to proceed, though haltingly, unless 
arrested by serious crop failure. 

Belgium and France have made great strides in repair­
ing War devastation and show upward trends in agricul-
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ture, industry, and trade. They recovered quickly from 
industrial reaction in 1921-22 and successfully coped 
with the difficulties imposed by the Ruhr affair in 1923. 
Fiscal problems remain largely unsolved; their currencies 
lack stability; and their price levels have increased dis­
quietingly. Yet while the French Government is going 
deeper into debt every year, the French people, with 
little outside help, are paying for reconstruction and pro­
viding some new capital out of current production. In 
the same sense Belgium, too, appears to be paying her 
way as a nation. Both in France and Belgium, the check­
ing or reversal of franc depreciation will adversely affect 
exports and business activity dependent upon exports, 
but only a marked improvement of the franc would prove 
serious. The reconstruction work itself is a steadying 
influence. Eventually, grappling with fiscal problems 
may react seriously upon business, but no immediate 
action is in prospect and meanwhile taxable resources are 
increasing. Continuation of present economic progress, 
at a slackening rate of improvement and with occasional 
interruptions, is in prospect. 

Elsewhere in Europe where trade depression exists 
(save in Poland), 1923 generally showed some recovery, 
in part indeed because of reduced uneconomic competi­
tion from Germany and increased demands for coal, iron 
and steel, and shipping incident to the closing of the 
Ruhr. Revival of German production will react unfavor­
ably upon these industries, but favorably upon most 
others. In Holland, whose trade has been influenced un­
favorably by decadence in Germany, and in Czecho­
slovakia, where the industrial depression arrived late, re­
cent gains have been moderate; but in Italy, Switzerland,· 
and Sweden, the progress' has been marked. In most of 
these countries the financial situation is reasonably 
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sound, and prices and ex~ange are comparatively stable, 
but unemployment is abnormally large. Further recovery 
in industry and trade, rather'than fresh severe reaction, 
is in prospect, but in most countries its completion is 
distant. 

In agricultural countries like Poland, Italy, Hungary, 
and the Balkan States, a clear improvement in agricul­
ture and good crops in 1923 are vital favorable factors, as 
indeed they are in several other countries. Except in 
Poland, instability of currencies and prices has been re­
duced; and generally in these countries only a determined 
effort would be necessary to achieve balanced budgets 
and stable currencies. Italy and Yugoslavia have gone 
far along this road, but in the other countries there is no 
assurance that the requisite effort will soon be made. Fin­
land has achieved substantial equilibrium, both fiscally 
and commercially; and the other Baltic states have gone 
far upon the same road. Here and in Poland, the restric­
tion of the Russian market and disorganization of Ger­
many hinder general progress, although some industries 
are stimulated thereby. 

Austria is being regenerated tinder receivership. Sim­
ilar aid to Hungary, now almost at hand, should promote 
like progresS there. Turkey and Greece are painfully 
liquidating the peace in the Levant and adapting them­
selves with difficulty to a vast displacement of popula­
tion, as well as coping with complicated political prob­
lems. 

The Outlook by Phases of Economic Activity 
Agriculture, Europe's basic industry, has notably re­

vived. An upward trend is visible in the statistics of 
acreage and yield of leading crops in almost every coun­
try. While this cannot continue ·indefinitely at present 
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rates, no reversal is in prospect. Weather conditions, 
which reduced grain crops in 1922 and brought good 
crops in 1923, will of course continue to affect the yearly 
out-turn. Europe's live-stock herds, though far from 
completely restored, especially in Russia, Germany, and 
Eastern Europe, have increased considerably. Europe's 
peasantry, on the whole, is fairly well off outside of 
Russia, and relatively comfortable even there. 

The coal position is not serious. Though prices are gen­
erally high, no shortage exists outside of Germany and its 
immediate coal markets. British and Dutch outputs ex­
ceed pre-War levels. Belgian production is practically 
normal. With the gradual restoration of the devastated 
mines in Northern France, French output is steadily rising 
toward the pre-War average. Production in the Saar, 
which suffered through labor difficulties in the first half of 
1923, is running on a level not far below pre-War. The 
German lignite output has been greatly increased. The 
division of Upper Silesian coal fields only temporarily re­
duced their output materially, With the ending of the 
Ruhr conflict, the Ruhr mines may be expected gradually 
to reach and eventually exceed their previous output. As 
this is accomplished, the moderate shortage in France 
and Luxemburg and the more serious shortage in Ger­
many will be relieved, coal prices will further decline, and 
the abnormal shipments of coal from Great Britain to the 
Continent will fall. Unless this is accompanied by un­
expected improvement in other foreign demand, the 
British output may somewhat decline, though conceiv­
ably improved domestic consumption may offset some 
decline in exports. 

From the slump in 1921, iron and steel production has 
materially increased, outside of Germany. For France, 
Belgium, Luxemburg, and probably Germany as well, 



292 THE PROBLEM OF BUSINESS FORECASTING 

1922 showed· the best output since the War. In 1923, 
British and Belgian outputs were even larger. The Ruhr 
entanglement reacted severely on French and Luxemburg 
production for a time; but their recent outputs have ap­
proached previous post-War maxima. Italian, Austrian, 
and Czechoslovakian outputs improved in 1923. The 
German production, on the other hand, was greatly cur­
tailed. Now, however, German and French industrialists 
appear to be coming to terms upon measures for coOrdi­
nating their coal, iron, and steel interests - a move es­
serttial to Europe's peace and productivity; but this end 
is riot yet achieved. The 'iron and steel outlook is not 
clear. A struggle for markets is in prospect, in which the 
British, whose exports have lately exceeded pre-War 
levels, will face particularly severe competition. Capa­
city operation'of Europe's iron and steel equipment will 
be possible only as capital resources become available 
for vast reconstruction in Russia and . Southeastern Eu­
rope and in capital improvements elsewhere, which can­
not be expected in the near future; but the competition 
will favor construction work and essential ,extensions 
of credit. 
~Shipbuilding is exceptionally depressed. Few new 

keels are being laid, and tonnage under construction has 
fallen to very low levels. This is due partly to suspensions 
of naval construction, but more to a plethora of merchant 
shipping resulting from huge War construction, the ill­
advised shipbuilding boom in 1919-20, and rapid German 
construction favored by abnormally low costs. 

The recent decline has been intensified by labor trou­
bles in Great Britain. Because of deterioration of' idle 
shipping and the failure of new launchings to make good 
the depreciation of fleets, the present surplus is less in 
reality than in appearance. The depression may be near 
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its worst, but at best the revival will be slow and it can 
hardly be considerable in 1924. 

The direct devastation of the War has been largely 
made good in respect of productive equipment. The coal 
mines of Northern France are the conspicuous exception j 
but even these, late in 1923, were producing some sixty­
five per cent of their pre-War output, as compared with 
three per cent in 1919, and thirteen per cent in 1920. The 
deterioration of neglected capital equipment, notably of 
railways, housing facilities, and consumers' capital gener­
ally, has been far less completely made good, and in some 
areas is continuing; but even in Russia and Eastern 
Europe new railway equipment has been obtained and at 
least the main lines improved, so that ability to export is 
less seriously hampered by transportation difficulties. 
Cultural resources, notably in Russia and in some degree 
elsewhere, have been depleted. In general, however, Eu­
rope's immaterial capital is being steadily restored. In. 
reconstructing the network of business relations across 
national boundaries, significant progress.has been made. 
Incomplete though these processes are, it is undeniable 
that since 1919 or 1920 noteworthy gains have been made 
which will not easily be lost. Even amidst the Ruhr cam­
paign, mines and plants in this area were renovated and 
improved; and the economic warfare merely interrupted 
or modified temporarily, and did not break, the connec­
tions between German and foreign business. In these 
respects even in Russia, where the deterioration was ex­
tremest and the breaking of business connections most 
thoroughgoing, evidences of revival are numerous. Such. 
gains, for the most part, are not statistically measurable, 
and show their effect upon statistics only after consider­
able lag; but they are no less important. 

Shipping is active. Arrivals and departures have im-



294 THE PROBLEM OF BUSINESS FORECASTING 

proved steadily. In 1923, in several leading maritime 
countries, they exceeded those of 1913. This reflects a 
large and increasing volume of international trade, of 
which increased export tonnage figures give further evi­
dence. The comparison with 1913, however, is not as 
favorable as it seems, since part of the recent increase is 
attributable to dislocation of production, notably in 
cereals, fuel, iron ore, and pig-iron. Despite this shipping 
activity, there is considerable idle tonnage in Europe, 
though less than in the United States. A good deal is 
obsolete, and a good deal will not warrant reconditioning. 
The abundance of shipping is reflected in low shipping 
rates, which are generally not far from pre-War levels, so 
that shipping is commonly unprofitable at present levels 
of costs. The revival of Ruhr coal production and de­
creases in Europe's cereal imports will tend directly to 
reduce the demand for shipping, though indirectly their 
influence may be favorable. There is no early promise of 
a pronounced rise in shipping rates, but a further material 
decline is also unlikely. It is important to recall that 
(except in Norway) ocean shipping is largely owned in 
countries which can best afford the loss of income incident 
to low freight rates, and that the rest of Europe is favored 
by these low rates. 

Railway transport is disorganized in Germany, but not 
fundamentally injured. In Russia and Eastern Europe 
generally, it requires much further improvement in 
facilities and equipment. In Western Europe, normal 
railway conditions generally prevail, though financial 
equilibrium is not generally attained. Internationalob­
stacles to through traffic, though still considerable, have 
diminished. 

International trade has been somewhat dislocated by 
the Ruhr disturbance, but upon the whole, outside of 
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Germany, has increased in amount and improved in bal­
ance, facilitated by internal readjustments and by numer­
ous commercial agreements. Nevertheless, surpluses of 
labor, capital, and producing capacity in certain areas 
coexist with serious deficiencies in producers' and con­
sumers' goods in other areas. The flow of labor, capital, 
and goods is restricted by lack of confidence, credit, and 
buying power in deficiency areas, as well as by tariffs and 
other boundary restrictions. Needs are not translated 
into effective demands. There is no ground for expecting 
any rapid or complete transformation of this situation. 
But little by little, the worst obstacles are breaking 
down, mainly through private initiative but partly 
through international conferences and agreements. It is 
to the continuation of this process rather than to flota­
tions of huge international loans or other gigantic exten­
sions of credit that we may look for the gradual readjust­
ment of markets and resources. 

The process of saving is still hindered, both by unem­
ployment and the generally small margin of incomes over 
living costs, and by the continuing depreciation of cur­
rencies in a few countries. In both respects some gains 
have been made. Only in Great Britain, Holland, and 
Switzerland is there a material surplus for foreign in­
vestment. Appropriately, therefore, in these countries, 
money rates are low; elsewhere, in varying degrees, rela­
tively high; but the high rates, where they are not largely 
insurance premiums against currency depreciation, reflect 
the capital position rather than monetary tension that 
might signalize the approach or existence of financial crisis. 

Conclusion 
Upon the whole, Europe has gone forward rather than 

backward in recent years, though the progress has been 
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irregular and disappointing and instances of retrogression 
have been numerous. In 1923, economic progress was 
general except in Germany. Europe is on the up-grade, 
not the down, but the pull is hard and long. The present 
crisis in·Germany, though intensified by the Ruhr strug­
gle, has long been inevitable as a transition to. a sound 
economy. Europe's economic structure has proved resili­
ent under the strains of peace, as under the shock and 
strain of war. The results have repeatedly confounded 
prophets of desperation, as well as cheerful optimists. 
Statistical evidence lends small support to assertions of 
complete chaos or forecasts of general· collapse, or to 
expectations of early complete recovery. In the main, 
destructive factors have done their worst for the present; 
and constructive ones slightly predominate. 



CHAPTER XXI 

AN EXAMPLE OF BUSINESS FORECASTING 1 

By CHARLES O. HARDY 

THE year 1923 was a good year for business, but a bad 
year for business forecasters. The year came in with 
business on the up-grade, and. with forecasters in general 
agreement that the outlook was bright for continued and 
increasing prosperity. For four years the course of busi~ 
ness, as measured by the familiar indexes and forecasting 
devices, had been following the precedents which had 
been observed in the cycle of prosperity and depression in 
the years before the War. Predictions based on these 
precedents were achieving a degree of success, which was 
rapidly bringing about an agreement concerning the main 
outlines of a technique of forecasting business conditions. 
There was even being engendered a certain degree of 
public confidence in the value of such forecasts. 

For the first four months of 1923, this harmony be­
tween the anticipated and. the actual course of business 
continued; but since that time the prestige of the pro­
phetic fraternity has somewhat declined. The up-swing 
of business which was generally forecast at the beginning 
of 1922, and was recognized to be in progress at the begin­
ning of 1923, terminated unexpectedly in April; and in its 
termination failed to observe the generally accepted rules 
of conduct of decent and orderly business cycles. For 
example, the industrial stock market, instead of preced-

I A forecast for the immediate future is soon out-of·date. This particular 
forecast, however, is such an admirable i11ustration of method that it ap­
pears to have permanent value for students of the problems of business 
forecasting. - TM Editors. 
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ing the movement of prices and general business by from 
two to ten months, made its peak in March, in the same 
month with most of the so-called thermometers of busi­
ness activity, while the money market, instead of lagging 
from two to eight months behind general business, turned 
downward in April. Moreover, though interest rates had 
been advancing for nine months, there were lacking the 
familiarly anticipated phenomena of tight money pre­
ceding, and frozen credit following, the peak of activity. 
Still another factor, different from what we had come to 
regard as typical, was the temper of the business com­
munity. As it became clear that the tide of business was 
rising-in the fall of 1922 and especially in the spring of 
1923, we should have expected, according to the best 
remembered precedents, that there would be generated a 
spirit of over-optimism, expressing itself in excessive pur­
chases both for stock and for speculation, with resultant 
boosting of prices - the purchases stimulating the price 
~ise, and the rise stimulating more buying. In 1923, how­
ever, the reverse situation obtained. Instead of generat­
ing a burst of enthusiasm, the business expansion aroused 
a. spirit of caution; rising prices checked buying, rising 
wages checked construction, and, instead of a swift rise 
and a precipitous drop, the cycle culminated in a mild 
swell followed by a gradual decline. 

Because of these peculiarities in the 1923 peak of busi­
ness activity, the best known mechanical forecasters 
failed to predict the decline until it was well under way; 
and those business prophets who placed their reliance in 
them have been reluctant to admit the genuine character 
of the down-swing of the cycle which followed. There 
seems, however, to be no good reason for excluding the 
movement of the last eight months of 1923 from the 
category of general business declines. Our task in examin-
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ing the outlook for 1924 is to decide whether we have 
reached the bottom of this down-swing, and if not, what 
is its probable further duration. This involves first an 
examination of the usual statistical barometers which 
would determine our position in the cycle if it were wholly 
typical; and second, economic analysis to determine how 
far the typical situation is modified by exceptional cir­
cumstances. 

In checking up the statistical evidence of the state of 
our business health, the most favorable indications are 
found in the figures for building activity, railway car 
loadings, and the banking situation. The least favorable 
indications are shown by the general indexes of produc­
tion, the specific figures for production of iron, steel, and 
basic raw materials, the record of exports, and the reports 
of inventories. Intermediate between these two groups, 
we have others in which the situation is so balanced that 
it is impossible to draw any definite conclusion from 
them. This group includes the security markets and gen­
eral wholesale prices. 

Let us consider first the group of indexes which we have 
classified as favorable. Building constituted the backbone 
of the revival of business activity in 1922 and 1923, and 
the indkations are that the nation's building program 
will continue to absorb an abnormally large proportion of 
our labor and capita1. 1 

A second business index which, at first sight, tends to 
give us an optimistic view is the record of car loadings. In 
absolute figures, all records were broken week after week, 
the total for the year 1923 to December 1st being ten per 
cent above the previous high record made in 1920.2 Car 
loadings constitute, in my judgment, the most dependable 
single indicator of the activity of business; and the main-

I See Chapter X, above. I See Chapter V, above. 
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tenance· of loadings at such a high level, continuously 
through the year, is undeniable evidence of a prosperous 
state of business in general. The significance of these 
figures is lessened, however, when we make allvwance for 
secular trend; Railway tonnage has been increasing for 
rnany years at an average rate. of about six per cent a 
year; and this rate means that an average year shows 
tonnage about sixteen per cent above the average level of 
the preceding four years. 

An examination of the figures as classified by com­
modities, makes the showing still less satisfactory .. The 
best record has been made by lumber, which has been 
Eihipped throughout the year in a volume around thirty 
per cent above the four-year average. Only once has the 
figure dropped below 120, and five times it has gone above 
140. This, of course, is to pe accounted for by the high, 
level of building activity to which reference has already 
been made. The other principal factor in the high level of 
railroad activity during November was the shipment of 
grain, which has shown much more than the usual au­
tumn. increase, in compensation for an abnormally slack 
movement. during the early summer. Manufactured: 
products have been shipped in volume ranging from. 10 to 
20 per cent above corresponding weeks in preceding years, 
while coal and coke figures have been making relatively 
the poorest showing for the last three months. This, in 
part, is to be accounted for by mild weather, but it also 
reflects the slackening of industrial activity. Finally, the 

. figures for banking reserves, rediscounts, and interest 
rates, while they do bear evidence of slackening business 
during the past few months, are extremely favorable in 
that they indicate an abundant reserve supply of credit 
which would enable us to finance a. greatly increased, 
volume of business without the creation of a tight money 
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market. So much for the bright side of the picture. The 
facts so far cited indicate that we are in a prosperous 
condition, though prosperity is at best not increasing. 

Let us turn now to the business indexes which seem.to 
give ground for pessimism. The general production index 
of the FederaL Reserve Board,! which reached a high 
point of 128 in May, 1923, declined to 114 in September, 
and rallied to 117 in October. The Harvard index of 
production shows a similar decline. Pig-iron production 
declined from a. daily average of 124,764 tons in May 
to 96,476 in October; steel-ingot production was lower 
in November than it had been for fourteen months. 
Woolen-mill activity, coal-mining, sugar-melting, paper 
production, and cotton consumption all show similar,. 
though in some cases less pronounced, downward trends. 
The unfilled orders of the United States Steel Corporation 
showed a decline in every month since March, and in 
December stood at the lowest figure since February, 1922. 

Another unfavorable index of business activity is that 
furnished by the statistics of goods on hand. Department 
store stocks as reported to the Federal Reserve Board are 
now at a higher level than at any time since the close of 
1920, and have increased over last year much more than; 
has the volume of sales. Stocks reported to the Federal, 
Reserve Bank of Chicago by manufacturers, wholesalers 
and retailers nearly all reflect this same tendency toward 
a piling-up of goods. For example, stove and furnace 
manufacturers' inventories were reported· in October as 
thirty-eight per cent above the figure for October. 1922; 
leather manufactures, thirty-seven per cent above. Ce­
ment stocks are reported by Bradstreet's as thirty per 
cent higher on November 30 than a year before. Whole­
saler&in the Chicago district reported stocks heaviedn.all! 

1 See Chapter III, above. 
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commodities except shoes and drugs. Fall sales are gen. 
erally reported as slow. Woolen manufacturers, for ex­
ample, report hand to mouth buying, Furniture manu­
facturers report to the Federal Reserve Bank of New 
York orders thirty-six per' cent less than a year ago. 
Building activity has been encouraged by the mild 
weather, yet many brick plants are closed in the Chicago 
Federal Reserve district and lumber is reported to be 
selling below quoted prices. The automobile industry, 
which displayed enormous activity during the first six or 
eight months of the year, has lapsed into more than 
seasonal dullness, at least in the West. l 

Most unfavorable of all are the indications given by the 
records of our export trade. For the first nine months of 
1923 the physical volume of exports was below the 1922 
level by ten per cent; 1922, was below 1921; and 1921, 
below 1920. There is no indication of a reversal in this 
downward trend. It is true that exports for October and 
November showed a considerable increase, but this was 
due entirely to a somewhat more than seasonal expansion 
of cotton shipments. 

The price indexes give no clear view of the situation, as 
the changes over the past six months have not been great, 
at least in comparison with the changes to which we have 
grown accustomed, and the different indexes have often 
given contradictory reports. On the whole, however, the 
price movements have been in harmony with the group of 
barometers which I have classified as unfavorable. 

The stock market turned sharply upward on November 
1st, after a prolonged decline. Stock prices are probably 
our most popular barometer, and the strong market of 
November was generally hailed as a prophecy of business 
revival. It is too early to base any prediction on this 

1 See Chapter IX, above. 
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evidence, however, for a reason which is inherent in the 
use of stock prices for forecasting purposes. Stock prices 
do show a remarkably uniform record of advances and 
declines in advance of the major changes in commodity 
prices and business activity, but in every major stock 
market movement, up or down, there are innumerable 
reactions against the main trend - reactions lasting any­
where from one hour to two months - and it therefore is 
impossible to identify the turning points till we are well 
past them. Stock market commentators have generally 
expressed the opinion that the market hit bottom before 
the November advance, but thereis really little ground 
for this opinion; it is rather a case of the wish fathering 
the thought. 

In this connection attention may be given briefly to the 
question whether the stock market really failed to fore­
cast the present business decline. According to the in­
dexes generally used, stock prices made a peak simultane­
ously with general business last spring instead of from 
two to ten months earlier. This, however, is a less pro­
nounced discrepancy than it appears, for it is largely a 
matter of the choice of the index of !!tock prices. It 
affords an illustration of the difficulty in using stock 
prices as a baromet~r. Security markets made a high 
point in the fall of 1922, declined for several months, and 
then rallied in the spring of 1923. In this rally industrial 
&tocks went four or five points higher than in the fall, but 
railroad stock prices fell short of the autumn peak, and 
bond prices hardly rallied at all. Whether the peak came 
in the fall or the spring, it is therefore hard to say. The 
tradition has been established that industrial stock prices 
are a better barometer than railroad stock prices or 
bonds. In my judgment there is little statistical basis for 
this opinion. but even if it is true it will hardly be con-
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tended that the difference between the high point of 1<>4.3 
in the fall and that of 100.4 in the spring 1 is big enough 
to be significant. 

So much for the popular barometers. Whatever our 
individual differences of opinion may be as to the relative 
value of these indicators, there is little disagreement as to 
the main outlines of a classification of business variables 
in accordance with their usual cyclical sequence. The 
tendency is clear for stock speculation to move first, both 
in the up-swing and in the down-swing of prosperity. 
Various measures of general business activity, such as 
outside bank debits, prices, production, car loadings, 
make up a second group, and the third, the lagging 
group, consists of interest rates, reserve ratios, and other 
measures of credit ease or strain. 

Disregarding the exceptional aspects of the present 
situation and fitting the data into this scheme as well as 
we can, the most reasonable conclusion is that we are in 
the midst of a period of mild liquidation. Business is still 
above normal in activity; but there are numerous excep­
tions, and the trend is downward. The stock and bond 
markets have either already made their low points for the 
present movement or will do so within two months; gen­
eral business activity and wholesale prices will continue 
to decline through the spring, and interest rates will 
display weakness for nine months or a year. Such a de­
velopment would be fairly well in line with pre-War 
precedents. 

Before accepting this as the best forecast we can make, 
however, it is necessary to apply the method of economic 
analysis to the data which indicate that the present cycle 
is exceptional. In doing so we may consider three items: 
the' credit situation, foreign trade and foreign politics. 

I Harvard average of twenty industrials. 
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and the spotted character of last spring's boom. First, let 
us consider credit. There has been in 1923, as we have 
noted, a discrepancy between the actual and the antici­
pated relationship of interest rates and the volume of 
production. Last spring there was no real tight money at 
the peak of industrial activity, and the decline began in 
April. Several forecasting services, including Harvard 

. and Brookmire's, have attached very great importance to 
this phenomenon. The emphasis is quite in line with the 
importance attached by many present-day students of 
the cycle to credit conditions as a cause of prosperity and 
depression. Hansen, for example, says: "The movement 
of reserves, loans, deposits and money rates is the causal 
factor working out its influence on stock and bond prices, 
transactions on the stock exchange, bank clearings, busi­
ness failures, building, employment, production, imports 
and exports, prices and profits." Numerous other leading 
students could be quoted to the same effect. With this 
view I find myself in disagreement, at least so far as 
short-term interest rates are concerned. Rising interest 
rates are a laggard consequence of increasing activity of 
business; but interest rates are by no means a necessary 
factor in bringing about a rhythmical alternation of in­
creasing and decreasing activity. The cycle is primarily a 
phenomenon of production, of· alternate production' of 
goods in excess of the current rate of consumption, with 
consequent accumulation of stocks, and curtailment of 
production below current consumption, with consequent 
depletion of stocks. Only in far lesser degree and only as 
a by-product of curtailed employment and lower profits, 
is consumption affected; the· bulk of the adjustment is 
made in the rate of saving and not in the rate of consump­
tion. The consumption cycle is never an independent 
cause, but only a result. Changes in short-term interest 
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rates are also a result but do sometimes become effective 
causes - causes, however, of a negative type. Tight 
money sets limits to a boom j easy money does not of 
itself cause a boom. The activity which characterizes a 
boom period may be checked in anyone of several ways. 
If it is not checked sooner in some other way, it proceeds 
to the point where it is checked by money conditions. 
This was apparently the case in 1907 and 1920. 

It does not necessarily proceed to this point, however. 
It is essentially a'speculative phenomenon, and there is 
never any way of predicting, except negatively, how far a 
speculative boom will run. A boom ends when those who 
believe it has gone too far become numerous enough to 
outweigh those who think it will go farther. This belief 
may be forced on men by their sheer inability to obtain 
funds to finance a further expansion, but this belief may 
ari,se long before that point is reached. In 1895, in 1909, 
and in 1913 the upswing of business apparently did not 
proceed to the point where liquidation was forced by 
money conditions. Shall we, therefore, deny to these 
movements the character of true cyclical peaks? In 1923 
the same thing happened in a more pronounced way. 
The memory of 1920 was fresh in men's minds, and the 
rise of prices and the expansion of production soon caused 
a development of caution and a slackening of business 
activity. More complete statistical information and bet­
ter knowledge of the cycle than the business world has 
had in the past, may have contributed to bring about 
this result, but the principal cause was the fact that men 
had not forgotten the experiences of 1920. This situation 
is not unique j it is similar to the culmination of pros­
perity without a forced check from money conditions 
which occurred in 1895 and in 1909, when men were still 
awake to the impressions of 1893 and 1907. 
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The third peculiarity of the prosperity movement of 
1923 is its spotted character. Manufactures of iron and 
steel ran above normal 1 for ten months, but copper pro­
duction has reached a normal figure only since July, and 
at no time for several years has there been a satisfactory 
market in which to sell the reduced output. Automobiles 
were produced and sold in the first eight months of 1923 
in almost incredible numbers, but the agricultural imple­
ment business was very dull. Chemicals, leather and 
shoes, textiles, and rubber had a bad year. Tobacco, 
most foods, and retail trade generally did very well. 

The key to an understanding of most of these dis­
crepancies is found in the condition of the export market. 
Through rising prosperity and declining prosperity alike, 
the volume of exports declined. The decay of our export 
trade, resultant from European economic disorganiza­
tion, materialized later than many economists expected. 
The year 1923 did, indeed, show that we are not as highly 
dependent on foreign trade as many of us had supposed. 
It showed that, without satisfactory export conditions, 
we can raise the real wages of our industrial laboring 
population to the highest figure in history, increase our 
equipment of houses, consume more food and clothing 
than ever before, and increase our capital equipment at 
the same time. The record of the year in this respect is 
impressive; but 1923 also showed that, as we are now 
organized, we cannot have a balanced prosperity without 
better export markets. The line between prosperous and 
depressed industries in 1923 corresponds very closely to 
the line between those which are and those ~hich are not 
highly dependent on foreign markets. Railway equip­
ment, automobiles, tobacco, sugar, house building, pav­
ing and highway building are the lines in which the 

1 As computed by the Federal Reserve Bank of New York. 
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domestic market counts for the most%l:nd the export 
market for the least, and these lines have enjoyed the 
flush period of a business cycle. From them the stimulat­
ing influence has radiated into the manufacture of iron 
and steel, coal, cement, lumber, and brick; and their 
activity, together with good crops, has in tum produced 
a large volume of business for the railways. The down­
swing of business over the last six months has been a 
normal reaction from the excessive activity which these 
lines of business induced in one another, and indicates no 
more than a cyclical weakness. 

On the other hand, ocean shipping, copper production 
and agriculture, especially rye, wheat, and hog and cattle 
production, contended with low prices and slack demand. 
Cotton, save for the effect of disastrously low crops in 
recent years, would probably be equally depressed. From 
these lines the depressing influence radiated to fertilizers, 
agricultural implements and the mail order business. In 
these latter lines, however, the declining tendency of the 
last six months has been least evident. There was no 
boom and there was no reaction, and during the last two 
or three months there has been some slight evidence of 
improvement. The value of farm products is greater than 
in 1922, and the results are appearing. It does not ap­
pear, however, that the causes of the weak position have 
been removed. 

This contrast gives us the clue to our final estimate of 
the business outlook. The immediate outlook is for a con­
tinuation of the movement which has been going on dur­
ing the summer and fall, that is, a further decline in the 
enterprises which enjoyed high prosperity last spring, and 
a recovery in agriculture and its ancillary lines. The im­
provement which has shown itself all fall in mail order 
sales is beginning to show in agricultural implements, and 
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seems likely to~read into the fertilizer trade, and to help 
the Northwestern railroads which have been so hard hit 
by the agricultural depression. All kinds of business 
which depend for their prosp'erity on agriculture should 
do somewhat better in the spring of 1924 than they did 
in the spring of 1923. On the other hand, the more 
numerous industries which enjoyed high prosperity in the 
first part of 1923 seem likely to take another six months 
or so to cOmplete their cyclical down-swing. Car loadings 
will probably decline, unemployment will increase, and' 
prices will decline. 

But this is a short-run view. There is no prospect of an 
early reversal of the forces which have made for depres-. 
sion in lines of business dependent on the export trade, 
and for prosperity in thoSe which cater to the domestic 
demand. That the real wages of industrial labor are 
higher and the real income of fanners lower than in 1914 
is due to the War. The readjustment of our productive 
forces has not been completed, nor can it be completed 
until the future of Western European civilization be­
comes more settled. By the autumn of 1924 the reaction 
from the mild boom of 1923 should have spent itself. 
Surplus stocks should be worked off and business in 
general resume its upward trend; and once more, as in 
the spring of 1923, the conspicuous laggards should be 
the businesses whose prosperity depends on the buying 
power of Europe. To some extent the discrepancy may 
be lessened in the meantime by redistribution of our own 
productive efforts, but the chances are at least even that 
any gain from this source will be more than offset by a 
further decline in exports. This forecast may, of course, 
be upset by an unexpected tum of events in Europe, but 
this does not seem likely, so far as 1924 is concerned. 
What our prosperity will be five years from now depends 
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largely on what happens next year on the Ruhr and on 
the Rhine, but nothing that is likely to happen there will 
make a great difference in the immediate business future. 

The outbreak of a serious war in Europe would at first 
tend to help American business. Sales of our agricultural 
products would increase, financed by the sale in this 
country of large new issues of European securities at 
exorbitant rates of interest. The prices of exported goods 
would rise, and the resulting stimulus to business would 
mean both increased employment to industrial labor and 
increased profits for manufacturers. As compared with 
the situation in 1915, however. the rise would be less ex­
tensive; and, even more than in the earlier case, the tend­
ency would be for the rising cost of living to eat up the 
gains from our enlarged market. This would necessarily 
be true, for the reason that the increased purchases of 
Europe would have to be financed much more exclusively 
on credit than was the case in the early years of the War. 

On the other hand, a peaceful and satisfactory settle­
ment of the Ruhr dispute, which included a stabilization 
of German and French currency and a revival of pro­
ductive activity in Europe, would stimulate both our 
imports and our exports, and would bring more lasting 
benefits. Such a settlement would make enlarged markets 
for our products, and the imports received in return 
would prevent the gain from being eaten up by an ad­
vance in the cost of living. A development of this kind, 
which it must be admitted seems rather improbable, 
would mean a permanent gain for farmers, copper pro­
ducers, railways, and the manufacturers of specialties 
which do not feel European competition, but on the other 
hand would create new difficulties for manufacturers who 
have to meet European competition, either here or in 
foreign markets. Finally, what now appears most prob-
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able, namely, an indefinite prolongation of the present 
uncertainty and distress in Europe, does not give promise 
of causing any marked change in our business situation 
during the next six or twelve months. European politics 
carry with them the seeds of American prosperity and 
depression but the seeds will not germinate, grow and 
bear fruit in a single season. 

In conclusion, one of the most hopeful aspects of our 
domestic situation is the attitude revealed by the course 
of events in 1923. The forces which make for a cyclical 
movement in business are inherent in a competitive form 
of organization. So long as this form of organization per­
sists there is hope of reducing the violence of cyclical 
changes but hardly of eliminating them. If the business 
world learns to interpret an excess of production over 
consumption as a signal for caution and not for increased 
haste in buying, the evil results of the cycle will largely 
disappear. In the next and in succeeding upward swings, 
the memory of 1920 will be less vivid than it was in 1923; 
it is our responsibility as students of the business cycle to 
keep that experience from being forgotten, and to con­
tribute what we can to a better understanding of the 
perils of the easy assumption that increasing orders and 
rising prices are a signal to expand inventories and 
plants. To the extent that we succeed in doing this we 
increase the probability that each future upward swing 
will culminate, as has the last, in a mild swell and a 
gradual decline. 

THE END 
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