This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of
to make the world’s books discoverable online.

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was nevel
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domair
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover.

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey fro
publisher to a library and finally to you.

Usage guidelines

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belon
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have take
prevent abuse by commercial parties, including placing technical restrictions on automated querying.

We also ask that you:

+ Make non-commercial use of the fild&e designed Google Book Search for use by individuals, and we request that you use these fil
personal, non-commercial purposes.

+ Refrain from automated queryirigo not send automated queries of any sort to Google’s system: If you are conducting research on m:
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encc
use of public domain materials for these purposes and may be able to help.

+ Maintain attributionThe Google “watermark” you see on each file is essential for informing people about this project and helping ther
additional materials through Google Book Search. Please do not remove it.

+ Keep it legalWhatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume |
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in al
anywhere in the world. Copyright infringement liability can be quite severe.

About Google Book Search

Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on
athttp://books.google.com/ |



http://google.com/books?id=L4lxAAAAIAAJ

Digitized by GOOS[€









Digitized by GOOS[Q




. Digitized by GOOS[Q



Digitized by GOOS[C




PRACTICAL
BUSINESS
FORECASTING

. B
......

BY
DAVID F. JORDAN, BcCs.

CONSULTING ECONOMIST; ASSOCIATE PROFESSOR, NEW YORK UNIVERSITY *
AUTHOR OF “JORDAN ON INVESTMENTS,” “INVESTMENT PROBLEMS”

New York

PRENTICE-HALL, INC.
1927



CoPYRIGHT, 1927, BY
PRENTICE-HALL, ING

Al rights reserved.

First printing....... January, 1927
Second printing........ April, 1927

PRINTED IN THE UNITED STATES OF AMERICA




26¢¢&




Digitized by GOOS[C



INTRODUCTION

The estimation of future business involves problems whick
confront every individual engaged in commerce. The large
industrial corporation is compelled to look far into the future
in order to keep pace with the increasing demand for its
products. Smaller enterprises, interested less seriously in the
outlook for the next year and the years beyond, are compellec
by competitive conditions to study immediate prospects if they
are to operate profitably. Despite a universal interest in the
subject, literature in this field has been decidedly limited.

Estimating future business, as understood by the author of
this book, is not the same thing as “business forecasting” in
the popular sense of the latter term. The general impression
prevails that business forecasting is an attempt to foretell the
trend of economic conditions some six to twelve months in
advance. Such forecasts, known as cyclical estimates because
they involve the application of the ‘“business cycle” theory, do
not comprise the entire field of estimating for the future. In
many cases, the probable fluctuations in general activity affect
only slightly the problem; and, in some instances, the influence
of the cycle is completely ignored. That which is widely un-
derstood by the term ‘“business forecasting” is in reality only
part of the more comprehensive field of future business esti-
mating.

Business forecasting has come into a certain disrepute, due
partly to this erroneous conception of its true function, and
partly to unwarranted claims as to its utility. It is not a way
by which the future can be accurately measured, since it can
never represent more than a rough approximation of probable
events. It does not provide an unqualified basis for the de-
termination of future policy. It does indicate the direction
that such policy should take, but always with the assumption
that sufficient flexibility is present to meet the unexpected.

The progress made thus far in the field of future business
estimating has failed to satisfy those only who are impatient
for definite success in a field where complete accuracy will

v




vi INTRODUCTION

always be unattainable. Development must naturally be slow
in any field of research where knowledge comes chiefly from
experience and where experience is often contradictory. But
the fact that practically every large company in the country is
now doing at least some work along this line is evidence that
the occult interpretation of business forecasting is rapidly dis-
appearing. ' _

A book upon the subject at this time can be little more than
a milestone on a road which has but recently been charted.
This volume aims to be a concise survey of accepted principles
as distinguished from debatable theories. It endeavors to
show actual practices as contrasted with hypothetical problems.
It would be a composite answer to the question of how Amer-
ican business is trying to plan intelligently for the future.

The material used in the preparation has been gathered
from many sources. Whenever possible, definite credit has
been shown in the text. In general the author desires to ex-
press acknowledgment :

To the following companies for extracts from published state-
ments:

American Radiator Company.
American Telephone and Telegraph Company.
Commonwealth Edison Company (Chicago).
Dennison Manufacturing Company.
Detroit Edison Company.
General Motors Corporation.
General Electric Company.
National City Bank (New York).
Pacific Gas and Electric Company.
Pennsylvania Water and Power Company.
People’s Gas Light and Coke Company.
Southern California Edison Company.

" Westinghouse Electric and Manufacturing Company.

To the following economic services:
Babson’s Statistical Organization.
Brookmire Economic Service.
Franklin Statistical Service.

Harvard Economic Service.
Standard Daily Trade Service.

To the following Government publications:

Crops and Markets (Department of Agriculture).
Monthly Labor Review (Department of Labor).
Survey of Current Business (Department of Commerce). .
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To the monthly bulletins published by:

Cleveland Trust Company.

Federal Reserve Banks (individually).
Federal Reserve Board.

National City Bank (New York).

. To the following periodicals:

American Economic Review.

The Annalist.

Bradstreet’s.

Commercial and Financial Chronicle, -
Electrical World.

Harvard Business Review.

Iron Age.

Journal of the American Statistical Association.
The Wall Street Journal.

The original charts herein were prepared by Bernard
Broudy, a former student in the Graduate School of Business
Administration at New York University.

. D. F.]J.
NEw Yo;uc UNIVERSITY.






CONTENTS

PART I
PRACTICAL FORECASTING
crAPTER

I—THE FieLD OF FORECASTING . . . . .

Business forecasting; Possibility of accurate forecasting; As-
tronomical predictions; Life insurance forecasting; Weather
forecasts; Census forecasting; National budget estimates;
Crop forecasting.

II—THE FuncTtioN OF FORECASTING . . . .

Purpose of business forecasts; Practical forecasting observa-
tions; Forecasted period; Accuracy in forecasting.

III—LoNG-TerM ForecasTs (OvVER FIvE YEARS) .

The line of growth; Determination of trend; Determina-
tion of rate of growth; Changing trends; A&iumnent for
price change; Range of error.

IV—MEepium-TErRM Forecasts (ONE TO Five
YEARS) . . . . . . . . . .
Cyclical movement; Factors involved; Secular trend; Cyclical

movement; A recent cycle; Empirical laws of the business
cycle; Seasonal variation.

V—MEepiuM-TErRM Forecasts (ONe To Five
YEARS) . . . . . . . . . .

Business barometers; The “normal” method; The “analogy”
method; Comparison of methods.

VI—MEepium-TeERM Forecasts (ONe TO FIve
Years) . . . . . . . . . .

A selected group of barometers; Barometric fundamentals;
Suggested barometers; Barometric interpmation; The index
of general manufacturing activity; The index of pig-iron pro-
duction; The index of unfilled steel orders; The index of
new building permits; The index of car loadings; The index
of commodity prices; The index of interest rates; The Federal
Reserve ratio; The index of stock prices,

VII—SHORT-TERM ForECASTING (UP TO ONE YEAR)

Underlying factors; Cyclical movements; Seasonal variation;
s.imiutiom in seasonal indexes; Application of seasonal in-
exes.

ix

17

22

35

43

102




x CONTENTS

CHAPTER : PAGE

VIII—PracticaL UTiLizATION OF LoNG-TERM FORE- |
" CASTS « « o« o« o« e 4 e« o . lo0s

Methods in use; Forecasting telephone growth; Forecasting
factory expansion; Financial requirement forecast; Forecast-
ing electrical power demand; Forecasting demand for gas;
Application in engineering studies; Forecasting railroad
traffic; Forecasting competitive conditions; Forecasting water
supply; Summary.

IX—PracticaL UrTiLizATION OoF MEDIUM-TERM:
Forecastrs . . . . . . . . . 130

Practical applications; Secular trend; Building program;
Cyclical movement; Suggested policies; Individual business
cycles; Presidential years; Summary.

X—PracticaL UTILIZATION OF SHORT-TERM
Forecasts . . .. . . . . . . 140

Use of short-term forecasts; Seasonal variation; “Price
period schedule”; Cyclical movement; Inventory policy; Sum-
mary.

XI—AGRICULTURAL ForecAasTING . . . . . 151

Importance of agriculture; Crop reports; Intention to plant
estimates; Holding or selling farm products; The corn-hog
ratio.

XII—INDUSTRIAL FORECASTING . . . . . . 164

Manufacturing problems; Budgetary applications; Adjustment
of overhead for cyclical movement; Production authoriza-
tions; Seasonal adjustments; Commodity forecasting; Trends
in commodity prices; Buying policies at abnormal times;
Basic inventory valuation; Forecasting industrial pension
costs.

XIII—FiNaNcIAL ForecasTING . . . . . . 185

Financial forecasts; Bond maturities; Refunding redeemable
bonds; Bank reserve policy; Contingency reserves; Safe-
guarding financial emergencies; Investment policy; The Dow
theory; The 134% interest theory; The manufacturing ac-
tivity theory; The blast furnace theory; The pigiron barom-
eter; The scrap-iron barometer; Summary.

PART II
THE FORCES OF THE BUSINESS CYCLE

XIV—THE Busingess CYCLE . . . . . . . 207

The integral aspect of business; The fluctuations of business;
The stages of business; Characteristics of a period of de-
pression; Production during a period of depression; Mar-
keting during a period of depression; Labor conditions during
a period of depression: Conditions of corporate prosperity



CONTENTS xi

CBAPTER PAGE
during a fperio(l of depression; Conditions of finance during a
period of depression; The recovery of business activity;
Production in a period of recovery; Marketing during a
period of recovery; Labor conditions during a period of re-
covery; Conditions of corporate prosperity during a period
of recovery; Conditions of finance during a period of re-
covery; The development of the period of prosperity; Pro-
duction during a period of prosperity; Marketing during a
period of prosperity; Labor conditions during a period of
prosperity; Conditions of corporate earnings during a period
of prosperity; Conditions of finance during a period of pros-
perity; The beginning of retrogression; Panics and crises;
Production during a period of decline; Marketing during a
period of decline; Labor conditions during a period of de-
cline; Conditions of corporate earnings during a period of
decline; Conditions of finance during a period of decline;
The complete cycle.

XV—WHy BusiNness ConDITIONS CHANGE . . . 229

Price and profit; Subordination of production; Analysis of
price; Effect of cost of production; Estimating the demand;
Effect of purchasing position; Regulating the supply; Limita-
tions upon supply; Effect upon price; Why prices rise; Re-
lationship of credit; Effect of changes in demand; Why de-
pression ensues; Overproduction and surplus capacities; Con-
trol of the cycle.

PART III
BUSINESS CRISES IN THE UNITED STATES

XVI—THE PrRINCIPAL AMERICANCRISES . . . . 249

Frequency of American business crises; Changes in the nature
of the crises; The earlier crises; The crisis of 1837; The
crisis of 1857; The crisis of 1873; The crisis of 1884; The
crisis of 1893; The crisis of 1907; The crisis of 1920.

APPENDIX—THE ProressioNAL EcoNoMic SERv-
ICES . . .+« « « « + « . 261

Harvard Economic Service; Babson’s Reports; Brookmire
Economic Service; Franklin Statistical Service.

INDEX . . . . . . . . « . . . . 28



¥

-ty

»r



CHARTS

Population Growth in the United States .
Wheat Production in the United States .
Trend Projection on a Standard Chart .
Trend Projection on a Ratio Chart .

Curve of Growth . . . . . . .
Coal Production in the United States . .
Zones of Probability . . . . . .
Trend of Business Conditions Since 1877 .
Cyclical Characteristics . . . . . .
Typical Cyclical Movements . . . .
General Manufacturing Activity . .

Pig-iron Production . . . . . . .
Unfilled Steel Orders . . . . . .
Building Permits . . . . . . .
Freight-car Loadings . . . . . .
Wholesale Commodity Prices . . . .
Interest Rates . . . . . . . .
Federal Reserve Ratio . . . . . .
Industrial Stock Prices . . . . . .
Seasonal Trend of Building Operations .
Equipment Budget for a Power Plant . .
Future of the Gas Business in Chicago . .
Estimating Power Plant Development . .
Estimating Excess Industrial Capacity . .
Building Program Related to Sales . . .
Comparative Business Cycles . . . .

»

. wi

PAGL

12
23
24
25

30
33
37
38

58
62
68
72
76
82
88

98
104
118
121
124
127
132
138



xiv CHARTS

Price Fluctuation in a Selected Commodity . . .
Comm-hog Ratio . . . . . . . . . . .
Cotton Consumption . . . . e e .
Comparison of Security and Commodlty Price Levels
Estimating Pension Costs . . . . . . . .
Cycle of Bond Prices . . . . . . . . .
Cycleof Stock Prices . . . . . . . . .
Harvard Test-Period Index . . . . . . . .
Harvard Monthly Index . . . e e .
Babson Chart of American Business Condmons . .
Brookmire Barometer . . . . . . . . .
Franklin P-V Chart . . . . . . . . .

PAGE

149
161
171
174
181
196
197
262

268
215
280




PaArT I
PRACTICAL FORECASTING






PRACTICAL BUSINESS FORECASTING

CHAPTER 1
THE FIELD OF FORECASTING

Business forecasting.—Business forecasting may be defined
as being the preparation of future business estimates. In
every business, large or small, some idea of probable eco-
nomic developments must be formed if future plans are to be
laid intelligently. Even those business men who feel that
future conditions cannot be foretold with a reasonable degree
of accuracy are required to make some estimate in the con-
duct of their own affairs.

The degree of accuracy which can be secured in these fore-
casts naturally depends upon the nature of the problem. If
the desired information is the output of pig iron in the
United States over the next five years, an estnmate can readily
be prepared which will be approximately correct. But if the
problem covers the probable production of motor cars in 1930,
the answer must be more or less in the nature of a guess.

The intelligent business man appreciates the limitations of
forecasting rather than condemns its possibilities. If ac-
curate forecasting were possible, commerce would be con-
ducted along vastly different lines. It is the unknown beyond
the present horizon that makes business one of the most
fascinating pursuits. Economic research will never com-
pletely penetrate the veil, but it is rapidly creating a store of
knowledge of future trends from which business men can
draw with profit.

Possibility of accurate forecasting.—General agreement
exists that the man in business who is able to foresee develop-
ments has a decided advantage over less fortunate rivals.
But a wide variance of opinion exists as to the limit to which

3



4 PRACTICAL BUSINESS FORECASTING

the future may be predetermined. The world at large is
disposed to consider the future as an impenetrable mystery,

quite beyond the power of ordinary humans to foretell. Yet -

even the most superficial examination of the achievements of
men in science and in commerce is sufficient to indicate that
coming events may be predicted with accuracy.

The discovery of the planet Neptune was predicted by
Leverrier in France and Adams in England as a result of
pure mathematical calculations—one of the greatest accom-
plishments of the human intellect. In fact, so certain was the
prediction, that astronomers date the discovery from the time
of the forecast. Halley predicted that the comet which bears
his name would return in 1758, and although he knew he
could not live to observe the verification of his foresight, he
stated that he was content that impartial posterity would
deal with him fairly. The amazing accuracy with which
eclipses are foretold, and tide effects are predetermined, bear
witness to the possibility of successful forecasting.

But the reader may register objection. Astronomy is such
an exact science, and economics so inexact, that the analogy
may not be well taken. - However, there are other fields in
which forecasting must constantly be employed, such as life
insurance, weather reporting, crop reporting, census work, and
the preparation of governmental budgets. The purpose of
the remainder of this chapter will be to examine the methods
employed and to verify the accomplishments, in order to as-
certain the degree of accuracy with which the future has been
foretold in each of these fields.

Mathematics of probabilities.—A consideration of the
mathematical theory of probabilities is of interest at this
point. The theory of probabilities has its foundation in the
law of causality which may be stated broadly as follows:

Everything that happens, and everything that
exists, necessarily happens or exists as the con-
sequence of a previous state of things.:

“This law cannot be proved. It must be taken, 4 priori, as
an axiom; but once accepted as a truth it does away with the

1“The Mathematical Theory of Probabilities,” Arne Fisher, p. 2.
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belief of a capricious ruling power, and even if the strongest
disbeliever of the law may deny its truth in theory he invari-
ably applies it in practice during his daily occupation in life.” 2

The law of causality is the basis of all intelligent fore-
casting. The practical business man, unlike Macbeth, has as
little faith in seers who gaze into crystal globes as he has in
fortune-telling. What has happened to-day is the result of
the events of yesterday and the days before; what will happen
to-morrow will be the effect of causes presently operating.
The problem of successful forecasting resolves itself, there-
fore, into the apparently less difficult task of properly ap-
praising existing forces.®

The mathematics of probabilities offers but limited assist-
ance to the predetermination of economic developments,
however. Its domain includes only those cases where all
possible happenings are known in advance, and where no
particular happening will occur in preference to any other.
It is a study of pure chance, and originated with the problems
of gambling. In economics, its most important function is
its service in the field of insurance. In other branches of
industry, the application of the theory is attendant with
considerable risk.*

In business, conditions are not opportune for a general
application of the theory of mathematical probability. Hu-
man intellect has not thus far developed the capacity simul-
taneously to comprehend and properly to codrdinate all the
possible happenings in the economic activity of the world,
_ even were those events “equally likely” to occur—a hypothesis
contrary to established belief. '

Astronomical predictions.—So great is public confidence
that the predictions of the astronomers (as sharply distin-

*@The Mathematical Theory of Probabilities,” Arne Fisher, p. 2.

*4Consider how all events are interconnected. When we see the lightning,
we listen for the thunder; when we hear the wind, we look for the waves on
the sea; in the chill autumn, the leaves fall. Everywhere order reigns, so that
. when some circumstances have been noted we can foresee that others will also
be present.”—A. N. Whitehead, “An Introduction to Mathematics,” p. 11.

¢“The theory has been applied freely, and, in many cases, rashly, too little
attention having been paid to the fact that its applications really lie in the
domain of those events whose occurrences may properly be compared to the
drawings of balls from a bag.”—“The Americana,” Vol. 22, p. 624.
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guished from the astrologers)® will be verified, that they are
accepted with the same assurance that one feels toward sun-
rise on the morrow. The startling accuracy with which the
astronomers predict eclipses, comets, and tides is based upon
the mathematical application of Newton's law of gravitation,
which is a specific illustration of the law of causality. The
astronomers measure the causes, and their accuracy in predict-
ing the effect reflects the completeness with which they have
taken into consideration existing forces. But even the astron-
omers err at times. Halley’s Comet reached perihelion on
April 20, 1910, differing by 2.7 days from the predictions.
The percentage of error was less than 1-100 of 1 per cent,
which was ascribed to the existence of forces which are not
pure gravitation, and which, therefore, could not be measured.

The prediction of tidal movements is fully as remarkable
as that of eclipses and comets. The movement is fairly uni-
form in some parts of the world, but in other regions the
irregularity is marked even from day to day. The method
employed in predetermining the Indian tides is of especial
interest:

Along the coasts of the British Isles the tides are somewhat excep-
tional, in that the two tides each day are approximately of the same
height. In consequence the tides are not very difficult to predict with
fair accuracy by the use of rather rough and ready methods. In other
parts of the world—India, for example—the two successive tides are very
unequal, and they vary apparently very irregularly. Far more scien-
tific procedure is then required to predict the tides with the accuracy
demanded by navigators in the eastern seas. First, the tides, for a series
of years, must be observed at various ports. Then the observed tidal
curve must be analysed into its separate components by the method
known as harmonic analysis. When that is done, the tides for future
years can be predicted by the beautiful machine, the property of the
Government of India, which used to stand in the Museum at South
Kensington, and is now in the National Physical Laboratory at Bushby
House. Every year a series of pulley wheels in this machine are set to
execute the oscillations prescribed for them by the results of the anal-
ysis. A cord passes over the entire series and carries a pen at the end.
The machine is set in motion, and the pen, actuated by the combined

¢ Astronomy is a study of the celestial bodies, independent of occurrences on
the earth; astrology endeavors to associate occurrences on the earth with the
position of the stars. Astrology is a delusion, not a science.
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motion of all the pulleys, draws in a few hours the predicted curves for
the year, one after the other for the principal Indian ports.®

That forecasting has developed into a science in certain
fields whereby it is actually accomplished by machinery will
prove a revelation to business men who believe the future is
“with the gods alone.”

Life insurance forecasting.—The ability of life insurance
companies to predetermine from year to year the amounts
which they will be called upon to pay in death claims has long
been a subject for favorable comment in commercial circles.
The solvency of the institutions, as well as the determination
of-the amount of the premium charge, depends upon an accu-
rate estimate of the obligations which arise from month to
month. The fact that the amount of these obligations de-
pends directly upon the apparently uncertain life tenure of the
policyholders would seem to make the problem of the insur-
ance companies mﬁmtely more difficult than that of the ordi-
nary commercial enterprises whose ob]xgatlons appear to have
a greater element of definitiveness. An mqulry into the
method employed by the life insurance companies in anticipat-
ing their obligations, and the extent to which they have been
successful, is of interest.

Practically all of the United States life insurance com-
panies estimate their anticipated death claims from the
American Experience Table of Mortality which is shown,
though in a somewhat abridged form, on page 8. This
table was compiled about 1870 and is supposed to represent
the actual experience of one of the larger American com-
panies during the preceding years.”

An investigation conducted by The Actuarial Society of
America in 1918 reviewed the actual experience of the prin-
cipal American life insurance companies during the years
1900 to 1915 inclusive, based on policies issued from 1843 to
1914 inclusive. The result is shown in the table on -

page 9.

®Arthur R. Hinks, “Asttonomy,” . 59,

*The table was compiled in 1868 by Sheppard Homans of the Mutual Life
of New York. Cf. “Transactions of the Actuarial Society of America,” Vol. I,
Pp. 32-34,



AMERICAN EXPERIENCE TABLE OF MORTALITY ¢

Number
Living

100,000
99,251
98,505
97,762
97,022

96,285
95,550
94,318
94,089
93,362

92,637
91,914
91,192
90,471
89,751

89,032
88,314
87,596
86,878
86,160

85,441
" 84,721
$4,000
83,277
82,551

81,822
_ 81,090
80,358
79,611
78,862

78,106
77,341
76,567
75,782
74,985

74,173
73,345
72,497
71,627
70,781

69,804
68,842
67,841

Yearly Prob-
Number ability of
Dying  Dying

: Per Cent
749 00.75
746 00.75
743 00.75
740 00.76
737 00.76
735 00.76
732 00.77
729 00.77
727 00.77
725 00.78
723 00.78
722 00.79
721 00.79
720 00.80
719 00.80
718 00.81
718 00.82
718 00.83
718 00.83
719 00.34
720 00.85
721 00.86
723 00.87
726 00.38
729 00.88
732 00.89
737 -~ 00.90
742 00.92
749 00.94
756 00.95
765 00.97
774 01.00
785 01.02
797 01.05
812 01.08
828 0111
848 01.15
870 01.20
896 01.25
927 01.31
962 01.37

1,001 01.45
1,044 01.53

Yearly Prob-
Number Number ability of
Age Living Dying Dying
Per Cent
53 66,797 1,091 1.63
54 65,706 1,143 1.73
ss 64,563 1,199 1.85
S6 63364 1,260 198
s7 62,104 1,325 2.13
58 60,779 1,394 229
59 59,385 1,468 247
60 57,917 1,546 2.66
61 56,371 1,628 2.88
62 54,743 1,713 3.12
63 53,030 1,800 3.39
64 51,230 1,889 3.68
65 49,341 1,980 4.01
66 47,361 2,070 4.37
67 45,291 2,158 476
68 43,133 2248 520
69 40,890 2,321 5.67
70 38,569 2,391 6.19
71 36,178 2,448 6.76
72 33,730 2,487 7.37
73 31,243 2,505 8.01
74 28,738 2,501 8.70
75 26,237 2,476 943
76 23,761 2,431 10.23
77 21,330 2,369 11.10
78 18,961 2,291 12.08
79 16,670 2,196 13.17
80 14,474 2,091 14.44
81 12,383 1,964 15.86
82 10,419 1,816 1742
83 8,603 1,648 19.15
84 6955 1470 2113
85 5,485 1,292 23.55
86 4,193 1,114 26.76
87 . 3,079 933 30.30
88 2,146 744 34.66
89 1,402 555 39.58
90 847 385 45.45
91 462 246 53.24
92 216 137 63.42
93 79 58 73541
94 21 18 85.71
95 3 3 100.00

*® Compiled from “Practical Lessons in Actuarial Science,” Vol, II, p. 7.

8
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VERIFICATION OF THE AMERICAN EXPERIENCE TABLE OF
MORTALITY BY. THE PRINCIPAL UNITED STATES
LIFE INSURANCE COMPANIES, 1900-1915 ¢

Ratio of Actual Deaths
Attained to Expected Deaths
Per Cent

80 .ccccecececesecececrctcccscscsactscasansecncece 92

X Y £

® After eliminating policies in force five years or less.—From “American-Canadian
Mortality Investigation, 1918.”

The result is somewhat surprising in as much as the in-
surance companies apparently do not gain the degree of accu-
racy with which they are usually credited. The experience
of the companies during the nineteenth century should have
enabled them to prepare estimates for the first fifteen years of
the twentieth century which should be closer than 78 per cent
accurate. In fairness to the companies, it must be stated that
they appreciate that the American Experience Table is an
overestimate, and that they actually anticipate that from 80
to 85 per cent only of the expected deaths will occur. - For
obvious reasons, they are willing to continue to use the
American Experience Table,® although an ‘“‘ultimate table”
prepared by the actuaries gains a ratio of nearly 100 per
cent ® of expectation.

The methods employed by the life insurance .companies
are purely empirical. Apparently no attempt is made to

®Premium rates are based upon the American Experience Table. The over-
charge is returned to the policyholders as “dividends”—an obvious misnomer.

*«“As additional proof, it may be mentioned that the ratio of actual to ex-
pected deaths from the eleventh to the fifteenth insurance years inclusive for
ages of entry 15 to 34 inclusive was 98.7 per cent, while from the sixth to the
tenth insurance years it was 100.1 per cent—the expected deaths being calculated
by the ultimate table.”—“American-Canadian Mortality Investigation, 1918,”
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establish trends from year to year or from generation to gen-
eration in the average duration of life. The conditions which
accomplished a certain result in a nincteenth century decade
are accepted as holding equally true in the present century.
That this will prove correct is by no means certain; changing
living standards, better housing conditions, improved
hygiene, and medical advancement ought to bring some
measurable increase in the average length of human life.
. Weather forecasts.—*The wind bloweth where it listeth,”
runs the old adage. Yet few Americans appreciate that the
winds in the United States blow where they “listeth” only 3
per cent of the time, while the other 97 per cent of the time
they blow in the direction previously foretold by the Weather
Bureau. The accompanying table shows in detail the verifica-
tion of the weather forecasts for the years 1915 to 1919 inclu-
sive. The combined average of weather and temperature
predictions for all the districts is 88.4 per cent accurate.
This covers “affirmative” predictions 1° only and is actually
equivalent to 97 per cent accuracy on all predictions made
during the period.

As in life insurance, weather forecasting is still in the em-
pirical stage. The observations of the past are used solely
in predetermining the future. The Weather Bureau is only
beginning to ascertain the possibility of a law of changing
climate to determine if weather passes through cycles
of definite periods and amplitudes. Present predictions are
based upon current information with no attempt to correlate
the forecasts with the influence of any existing trend.!* But at
least one independent investigation !2 indicates a distin&t prob-

* An “affirmative” prediction is a prediction of a change in the weather.
Since during the year the weather does not change on successive days 70 per
cent of the time, an individual making a daily prediction that the weather for
the ensuing day would be unchanged from the current day would gain an
average of about 70.0 per cent for the year. The average of 884 per cent
gained by the Bureau really represents 88.4 per cent of the normal margin of
30 per cent which comprises the domain of “affirmative” predictions. A “nega-
tive” prediction is a forecast of unchanged weather.

% The method employed in forecasting weather and temperature is a further
illustration of the law of causality. Air rushing from cool regions to warmer
adjacent regions causes the wind. As the cool air meets the warm atmosphere,
the latter loses its capacity to hold vapor, and the condensation, that is, rain-
fall, results.

®Henry Ludwell Moore, “Economic Cycles: Their Law and Cause,”
Chap. II,
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ability that cycles of rainfall exist.'* The empirical nature of
the Weather Bureau forecasts is further illustrated by the in-
ability of the Bureau to predict with accuracy more than two
or three days in advance. '
Census forecasting.—Although the Federal Census of the
United States is taken on a decennial basis, the Department
of Commerce estimates each year the population not only for
the entire country but for the various subdivisions as well.
The method employed is to take the average annual increase
as indicated by the ten-year period between the two preceding .
enumerations on a percentage basis. For instance, the
Federal Census of 1900 showed a gain of 20.7 per cent over
the 1890 enumeration; it was, therefore, assumed that the
1910 census would show an increase of the same percen-
tage over that of 1900. This assumption proved surprisingly
accurate, as the actual increase was exactly 21.0 per cent.
If the same reasoning were applied in predetermining the
1920 census, the margin of error would have been considerable
as the increase in 1920 was but 14.9 per cent. The discrep-
ancy, however, is entirely attributable to the World War.

RATE OF GROWTH OF POPULATION OF THE UNITED STATES,

1800-1920

Percentage of Increase
Year ) Ower Previous Census
1920. .00 ceeeennrarssecnssccssscassossccansncennnses 149
1910, .. icuiiivnreeeniereoetesssestanoscascnsnasanes 210
1900, . .. iciiereeurereatosassosacossonsoscsossnnanes 20.7
1890. .. 0ciiiriiiroeecrnonccsncconsnccsssscsssncsses 25.5
1880, .iiiteuiicrrsnracsscrcnsescnsssaosscsssnccsas 22.6
1870, .. ciiiiiiiieniierosesrosesesssnsssscssssncans 30.1
1860..ccvieeiineenocescnsncscacsassrcnccassscasanns 35.6
1850, 00 iiiiiieierernanesescercssccscasassncnnnsnns 35.9
1840. ... ciivenuirroncarccceassssasonsssssnssnsnnans 32.7
1830, .. cuuiicucrrnccacsncscasssanssssossncsannnnas 33.5
1820. .. .icreecenncasnssoscossoasansasssssssssassans 33.1
1810, . c0uiiereiecneccassonsessncansscnsssssasannnns 36.4
1800. .. cccieeeeecrncrcsosasssascsncsncsssssasnse ..o 351

¥ Those who have been inclined to have but little faith in the value of the.
weather forecasts have doubtless been surprised to learn of the accuracy indi~
cated in the table. “Forecasts cannot be made with mathematical accuracy,
for they are practically all empirical deductions but they do have such a
high degree of verification that no one whose life or property is affected
by the coming of severe storms would to-day consider for a moment doing
without the benefit to be derived from them.”—“The Americana,” Vol. 29,
p. 131,
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This method of estimating population increases is open to
many objections. As is indicated by the accompanying table,
the procedure would have yielded satisfactory results in the
decades preceding the Civil War. Since 1860, however, there
has been considerable irregularity in the increases on a per-
centage basis. The average decennial increase for the hundred
years terminating in 1890 was 32.05 per cent; for the hun-
dred years ending in 1900, 30.69 per cent; ending in 1910,
29.15 per cent; ending in 1920, 27.33 per cent. This clearly
reflects a downward trend in the rate of increase, an important
factor which should be taken into consideration in estimating
future increases.

The population of the United States in 1920 was 105,708,-
771 according to the revised figures. If the trend on the

APER LMY OF FRESENT croiZ BYZiF e

.

y V4
P ")
UNITED STATES /
” Py

(From "The Biology of Population Growth,” by Raymond Peovl, p. 14)
Population Growth in the United States.

~ basis of the periods of one hundred years each which ended
in 1890, 1900, 1910, and 1920, respectively, should continue,
the percentages of increase at the next three Federal censuses
should be approximately as follows: 1930, 18.1 per cent;
1940, 17.3 per cent; and 1950, 16.9 per cent. If this were
to hold good the population in 1930 would be about 125,.
000,000; in 1940 about 145,000,000; and in 1950 about
170,000,000.
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Experience, however, has shown that it is extremely unlikely
that the actual increase will be so great. In countries such as
France and Belgium where the natural resources have been
utilized to a maximum extent, the population shows a high
degree of stability in contrast to the continual increases in the
newer lands of America. If the European experience—and
for that matter, the Oriental as well—is to be repeated in this
country, the rate of increase will decline sharply before the
end of the present century. A recent forecast of the pros-
pective population of the United States on the basis of the
European and Oriental experience estimated the population in
1930 would be about 120,000,000; in 1940 about 135,000,-

POPULATION OF THE UNITED STATES, ACTUAL AND
PROSPECTIVE ¢

3,929,214
5,308,483
7,239,881
9,638,453
12,366,020

17,069,453
23,191,876
31,443,321
38,558,371
50,155,783

62,947,714
75,994,575
91,972,266
105,708,771
120,000,000

198,000,000
® Figures 1790-1910 “Statistical Abstract of the United States," 31, 1920. 1920,

Commercial and Finoncial Chromdc, Vol. 112, No. 2900 p. 331, 1530—1950. Harper's
Megasine, Vol. 142, No. 852, p. 705.

000; in 1950 about 148,000,000; in 2000 about 183,000,000
and a maximum population of 198,000,000 would be reached
in 2080.1¢

National budget estimates.—In the preparation of national
budgets, it is necessary to forecast both revenues and expendi-

1 «Forecasting the Growth of Nations,” Raymond Pearl and F. C. Kelly, in
Harper's Magaxine, Vol. 142, No. 852, p. 704.
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tures for the period in question. The predetermination of
revenues can be accomplished far more scientifically than that
of expenditures, owirig to the uncertainty of legislative appro-
priations after the compilation of the budget. None of the
large nations following the budgetary system has achieved a
greater degree of accuracy in this respect than has England.
For the fiscal year which ended March 31, 1921, the estimated
revenues were £1,418,300,000 and the actual receipts were
£1,426,000,000, or less than 6-10ths of 1 per cent from the
anticipated figure. As is shown the average accuracy for
the ten-year period from 1911 to 1921 was 93.76 per cent,
despite the fact that this period included the entire war
duration when revenues were constantly increasing. The
average accuracy for the pre-war years 1911-12, 1912-13,
1913-14, and for the first post-war year 1920—21 was 98.8
per cent.

VERIFICATION OF THE ESTIMATES OF REVENUES UNDER THE
NATIONAL BUDGET OF THE UNITED KINGDOM, 1911-1921¢

(000 omitted)
Percentage of
Year Estimated Actual Accuracy
1920-1921......c.c000000s £1,418,300 £1,426,000 994
1919-1920.......0000000n 1,201,100 1,339,571 88.5
1918-1919.....civennennn 842,050 889,020 94.6
1917-1918......cc0venne 638,600 707,234 89.2
1916~1917.......ccc0u0ee 509,000 573,429 874
1915-1916. .. .cccevnveens 305,000 336,766 89.8
1914-1915. ... cccievnanne 211,296 226,694 92.9
1913-1914......c00nnenen 195,825 198,242 98.5
1912-1913. ... cciveneenns 187,189 188,302 99.5
1911-1912. ... cvvevennnes 181,621 185,090 97.8

® Compiled from The Ecomomist, London.

Three methods are employed in predetermining revenues
under National budget systems: 1%

1. The automatic (averaging) system. Under this
method, the results of the year before the last year, the
“penultimate” as it is called, are arbitrarily assumed to obtain
for the coming year.

' 2. The system of (estimating) increases (and de-
creases).

3. The system of direct valuation (estxmatmg de novo
each year).

* René Stourm, “The Budget,” p. 172,
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Crop forecasting.—The monthly reports of the Department
of Agriculture may be regarded as incomplete forecasts.
They state that the current condition of a certain crop indicates
a definite yield per acre, provided normal conditions obtain
until the final harvest. The Department does not attempt to
predetermine abnormal occurrences which may develop in the
interim, such as unusual weather, abandoned acreage, insect
ravage, and similar factors. For this reason, the crop re-
ports 1® are not issued as definite forecasts of the ensuing
harvest. The degree of accuracy has accordingly varied with
the influence of the factors not taken into consideration. As
the quantitative interpretation of the condition reports of
the principal crops, except cotton, was not begun until 1911,
the Department has exercised natural hesitancy, in view of its
limited experience, in attempting a complete forecast which
would take into consideration the effect of the factors not
presently included.

The extent to which the Department has been successful in
its estimates is illustrated in the ensuing table of cotton statis-
tics which compares the September 1 estimates with final
ginnings over the period from 1915 to 1924.

VERIFICATION OF COTTON ESTIMATES

Year Forecast Ginnings Variation

(bales) (bales) (per cent)
1918...ccvinnnns 11,697,000 11,192,000 + s
1916.ccc0vcnccanes 11,800,000 11,450,000 + s
1917. .0 ciiencnnnns 12,499,000 11,302,000 +11
1918.....c0000nnne 11,137,000 12,041,000 — 8
1919..c0iieennncas 11,230,000 11,421,000 —_ 2.
1920....c00000nenen 12,783,000 13,440,000 —_S
1921...c00cinnenns 7,037,000 7,954,000 —12
1922..... ceccsanns 10,575,000 9,762,000 + 8
1923.cc0cencencnes 10,788,000 10,170,000 + s
1924...cc00cvenenes 12,787,000 13,639,000 -1

¥ 'The forecasts are such figures that, based upon average conditions in the
past years, there is an even chance or probability that the final yield will be
either above or below the figure forecast.”—“Government Crop Reports, Their
Value, Scope and Preparation,” U. S. Dept. of Agriculture, Bureau of Crop
Estimates, Circular 17, Revised.




CHAPTER II
THE FUNCTION OF FORECASTING

The purpose of business forecasts.—It is the duty of some
member or members of every business enterprise to plan
for its future. These plans vary according to the nature and -
size of the concern. The period under observation may be
quite brief, as is the case when retail stocks of merchandise
are purchased to be sold within a few days. It may be ex-
tremely long, as illustrated in the twenty-year forecasts of
telephone growth. It may be any intermediate per:od from
one week to ten years.

The purpose of the forecast may be to aid in the planning
of factory expansion to meet an increased demand for the
product; or a possible curtailment of facilities to parallel a
declining market. In either case, the management is given
notice of future changes in market conditions sufficiently far
in advance to permit economical adjustment of present facili-
ties to changed circumstances.

The object may be to insure the continued solvency of the
enterprise through the establishment of budgets of expected
revenues and disbursements for a series of years into the
future, or for so short a period as twelve months in advance.
Such studies of probable future financial condition enable the
concern to avoid embarrassment in periods of stress and to
take advantage of the many benefits which accrue to com-
panies in a strong cash position.

Another reason for a survey of future conditions is the
determination of policy to meet the probable fluctuations in
business movements during periods of activity and depression.
A courageous policy would be advisable during that phase of
the cycle of business when conditions are recovering from a
period of depression, whereas a cautious policy would be
necessary during a later phase when conditions become ab-
normally active.

17
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Another object may be the application of greater sales
efforts in those fields which seem to have enhanced oppor-
tunities in the more or less immediate future. Regions and
industries which have promising futures should receive care-
ful sales cultivation. Economic surveys tend to bring out
these opportunities.

The study of past periods of business activity and depres-
sion often brings out a significant relationship between the
movement of general conditions and that of an individual
enterprise. Members of such compames thereby secure a

~fa|rly reliable basis for estimating future variations in the

. volume of business to be received. If the forecast indicates
that a certain decline in the volume of orders is likely to occur
—and the reason may be a permanent downward trend, a
sympathetic falling off with a decline in general business, or a
temporary seasonal slump—the management is notified in
time to prepare for the contingency through decreased stocks,
price adjustments, or increased sales efforts.

In the agricultural field, forecasting surveys give valuable
estimates of probable acreage to be planted in the principal
crops, of the volume of the crops before harvesting actually
begins, of the advisability of holding or selling the crops at
harvest time, of the volume of farm-purchasing power over
near-by periods, and of the probable prices for principal farm
products several months in advance.

In the industrial field, forecasts of estimated sales permit
ready regulation of factory output, and prevent unrea-
sonable expansion of plant capacities. Inventory control
is simplified, and purchase commitments are economically
administered.

In the financial world, forecasts of the condition of the
money market and of interest rates are of great assistance.
Commercial banking and investment banking operations exert
large influence upon business conditions. Banking policies
should be based as largely upon future developments as upon
current events.

The purpose of the preparation of future business esti-
mates is, therefore, to permit the establishment of present
commercial policy to take full advantage of the business which
is now available and which is likely to develop in the future.

3
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Practical forecasting.—Examples of practical forecasting
are to be found in all lines of business. Although more
numerous in the large enterprises, even the corner-store
merchant has his problems in this respect. Yet it may safely
be said, The larger the enterprise, the farther ahead the
management must look. Individual businesses as large as the
New York Central Railroad, or the Pacific Gas & Electric

Company, or the United States Steel Corporation must plan .

at least ten years in advance in order to keep pace with in-
creasing demand. The reasons are fairly obvious: expansion
plans cannot be wisely determined under the stress of a time
handicap; property extensions cannot be made economically
nor can funds be conveniently provided.

A second observation is, The more rapid the growth of the
business, the more urgent is the need of forecasts. Electric
power companies, for example, with an annual growth of 10
per cent compounded, are obliged to keep more closely in
touch with demand than are steel mills, which have a growth
of less than 4 per cent. A cursory expansion policy might
prove practicable to the latter enterprise, due to flexibility
of capacity, but would quickly bring grave danger to the
former. Moreover, in companies of rapid growth, due allow-
ance must be made for a recession in the rate of growth at
some time in the future. The industrialist who recently ex-
pressed the opinion that the saturation point in the marketing
of automobiles would be reached “when America stops grow-
ing boys" was a greater optimist than any student of com-
mercial history would dare be. The saturation point, mean-
ing the stage at which the rate of growth coincides with the
normal growth of the country, is a subject of large interest
even outside of the automotive trade. It seems to have been
reached in the case of agriculture, railroading, and iron produc-
tion. It is a factor of importance in many other fields, such
as electrical production, radio apparatus, artificial silk, and
petroleum consumption.

A third observation is, The farther away from the ultimate

consumer the producer or distributor is, the mare valuable the

forecasts become. The final distributor is close to the con-
sumer, and usually carries small stocks, depending upon rush
orders to meet quickened demand. Consequently, the brunt of
the problem falls upon the distant producer. It is a matter

e ...
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J of record that the basic industries are usually most affected in
changing economic conditions. In the depression of 1921, pig-
iron production declined to less than half of normal, whereas
retail store sales were within 10 per cent of expectation.

In connection with the preceding observations, it is clearly
apparent that all of the major departments of a business are
vitally concerned with the forecasts. Sales officials must fore-
see sales resistance, production and shipment difficulties, sea-
sonal slumps, and price fluctuations. Production managers
must codrdinate factory schedules to probable sales volume
and to current inventory position. Purchasing agents must ad-
just commitments with due regard to prospective changes in
price levels, shipping conditions, inventories, and plant opera-
tion. Financial departments should be able to foresee favor-
able and unfavorable money markets, and know when to be
liberal and when to be critical in granting credits.

The forecasted period.—Forecasts may be divided into
three classes according to the duration of the period to be
covered. If the period involved is one year or less, the classi-
fication is ‘“‘short-term”; from one to five years, “medium-
term’’; and beyond five years, “long-term.” While this divi-
sion is arbitrary, justification exists for the classification, both
in the nature of common forecasting. problems and in the
methods employed.

Long-term forecasts are particularly serviceable to large
" business enterprises. In such cases, the cost of expansion is
Iarge and the period of construction is long. Forecasts of
probable demand for at least ten years ahead are absolutely
essential in the formation of economical expansion policies.
So it is that organizations as widely divergent as the Inter-
borough Rapid Transit Company of New York and the South-
ern California Edison Company have been compelled to plan
additions from ten to fifteen years in advance. And what
is true of the great utility companies in this regard is true
almost to the same extent of the large American industrial
enterprises, such as General Motors Corporation and Gen-
eral Electric Company.

\. Medium-term forecasts have a broader appeal to the aver-
age business man. Three years usually provide sufficient time
for expansion requirements to be met without undue haste.
Such forecasts would probably prevent the authorization of
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additional capacity to meet a temporary ‘“‘bulge” in orders.
They would also tend to restrict construction at peak costs,
when a substantial reduction might reasonably be expected
within the ensuing year or two, and would permit the business
man conveniently to adjust his affairs in harmony with
changing economic conditions from year to year.

Short-term forecasts probably always will be most popular. v
The human instinct is to desire results quickly in forecast-
ing as elsewhere. Yet it may safely be said that, in many
cases, the business man’s interest in a short-term forecast is
a passive interest. Experience has taught him that the short-
ness of the forecasted period often makes accuracy more
difficult. Forecasts from three to six months in advance are
of limited value, since commitments must usually be made at
least that far ahead. Forecasts from six to twelve months
in advance are more valuable, since the probabilities are that
the complexion of business will change perceptibly by that
time. Yet it must be admitted that it is in the speculative /
fields that short-term forecasts are most eagerly sought.

Accuracy in forecasting.—Estimates of the future in busi-
ness can never be more than relatively accurate. Many
causal factors not susceptible of precise measurement, so-
called “imponderables,” are constantly operating and alter-
ing the expected course of events. In all cases, the forecast is
the most probable development; but this daes .not -mean -that
it is highly probable to occur. Whether it be a twenty-year
forecast of demand for telephone service, or a three-year
forecast of conditions of activity or depression, or a one-week
forecast of the price of cotton, the management desires the
most accurate estimate possible. Properly interpreted, which
means with reasonable allowance for possible error, these
forecasts should be almost invaluable. Ten years ago, re-
liance was placed almost entirely upon the intuition of the
responsible officials. To-day, intuition has largely given place -
to research, and there is reason to believe that the change has '
been for the better.



CuaPTER III
LONG-TERM FORECASTS (OVER FIVE YEARS)

The line of growth.—Long-term forecasts are generally
based upon the assumption that the rate of progress or retro-
gression experienced over a series of years will continue into
the future. While no certainty exists that five years hence the
production of pig iron will be so much greater than that of
the present year as current output exceeds that of five years
past, there is at least some evidence in favor of the assump-
tion. Moreover, if each successive five-year period over the
past thirty years shows about the same rate of growth, an
even stronger case is presented.

The rate of growth of any series at first inspection may
seem highly irregular, but usually it will be found to follow
one of two types of trends. The normal annual increase
generally shows either absolute or relative equality. If the

increase from year to year is about the same quantity, for

example, 37,000 tons, an arithmetical ratio of gain is indi-
cated; if the annual increase is about the same percentage,
for example, 7.4 per cent, a geometric ratio of gain is shown.
It will be noted that a constant arithmetical ratio is equivalent
to a declining geometric ratio.

Determination of trend.—Available data must be carefully
inspected to determine (1) if arithmetical, geometric, or irreg-
ular rate of growth is operating, and (2) what the actual
rateis. If a satisfactory answer is available, the task of long-
term forecasting becomes the relatively simple operation of
carrying forward the established trend.

The most simple method of determining the nature of the
trend is to plot on ordinary graph paper the available data
over a period of at least ten years, using items on the abscissa
(horizontal) scale and years on the ordinate (vertical) scale.
If the data appear as monthly totals, the monthly average
for each year, or the annual total, should be used. After the
items have been plotted, the points should be connected by a
continuous line. A ruler, or straight-edge, laid along the

22
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plotted line should readily indicate the nature of the trend.
If a straight line can be drawn through the plotted line in such
manner as to create equal areas above and below as determined
by the confining plotted line—if, in other words, it seems to
_indicate the average position over the period—the conclusion
is that a straight-line, that is, arithmetical, rate of growth has
been established. If an ascending curved line seems to fit the
plotted line more accurately than does the straight line, a
geometric rate of growth is mdxcated
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PRODUCTION, f TREND -~
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An illustration of straight-line growth is afforded in the
case of wheat production in the United States from 1890
through 1925. The following table gives 1tems in millions of

bushels produced yearly:

1890...... 402¢ 1900...... 522
1891...... 612 1901...... 748
1892...... 516 1902...... 670
1893...... 396 1903...... 638
189%4...... 460 1904...... 552
1895...... 467 1905...... 693
1896...... 428 1906...... 735
1897...... 530 1907...... 634
1898...... 675 1908...... 663
1899...... 547 1909...... 737

© Ciphers are omitted.

1919...... 968

. 635 1920

. 621 1921

.. 730 1922

.. 763 1923

.. 891 1924
..1026 1925

.. 636

. 637 1927...
.. 921 1928

1929.0000y =
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A straight line fits this trend acceptably. A graphic pro-
jection, therefore, may be made into the year 1930 and indi-
cates that a reasonable forecast of normal wheat production
for that year would be about 975,000,000 bushels. Of course,
climatic conditions decidedly affect the harvest of any year,
but the forecast indicates what the output should be under
average conditions.

An illustration of a geometric rate of growth is afforded in
the case of the output of electricity by the Pacific Gas & Elec-
tric Company for the years 1911 through 1924. The table
gives items of millions of kilowatt hours produced annually:

1911.......... cecees 727 1918....c0cinvnannnns 1268
1912, . cceineinnes 771 1919 ccevieeinnes 1344
1913. . iiiieinnnes 859 R 7 | P 1476
1914.........000.. .. 898 1921.....0cveennene. 1489
1915....vinnvennns 981 1922, c0eieenennans 1609
1916...ccceeennnnnn. 1047 1923...cccciiinenne 1726
1917, ceiinnnnnnnens 1042 1924, c0cciccnnnnns 1887
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A graphic representation of this trend shows a gradually
ascending curve rather than a straight-line tendency., The
forecast is made by projecting the curve over the desired
period. As the projection of a straight line is easier than
the projection of a curve, in cases of geometric, or compound,
growths, it is suggested that the graph be prepared on ratio
(semi-log) graph paper. This form is prepared especially {/
for the purpose of showing changes in absolute values on a
relative basis. An absolute increase of 100 units is relatively
less important when it succeeds 1200 units than when it follows
700 units. Accompanying graphs show both methods. The
indicated output for 1930 is 2,841,000,000 kilowatt hours.

Determination of rate of growth.—If the rate of growth is
in arithmetical (straight-line) ratio, the rate of anaual in-
crease may be determined by inspection directly from the
graph. Or it may be mathematically calculated by the method
of least squares as indicated.?

*8ee G. R. Davies, “Introduction to Economic Statistics,” p. 10S.
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TREND OF WHEAT PRODUCTION IN THE UNITED STATES

Million
. Bushels

Year () x P xy Trend
1900......... ceseeee 5§22 —10 100 -— 5220 596
1901......0000000e . 748 -9 81 — 6732 609
1902.....0000vvnnnnn 670 —8 64 — 5360 622
1903......000iineee . 638 -7 49 — 4466 635
1904......00000000ne 552 —6 36 — 3312 648
1905.....0000tvnnnn. 693 -5 25 — 3465 661
1906.....cc00000vne. 735 —4 16 — 2940 674
1907...ciiivennnennn 634 -3 9 — 1902 687
1908........... ceane 663 -2 4 — 1326 700
1909........ ceceanne 737 -1 1 —_ 7%7 713
1910.......... PP 63$ 0 0 0 726
1911, ..iiiennnnnne. 621 1 1 621 739
1912, 0 ciieecnnnnnes 730 2 4 1460 752
1918.......... PP 763 3 9 2289 765
1914, .. ciiiiiennnnn 891 4 16 3564 778
1915....... R (7] S 25 5130 791
1916..cc0ivececeeces 636 . 6 36 3816 804
19170 cceneennes ceee 637 7 49 4459 817
1918........ seessaae 921 8 64 7368 830
1919...ccieivenienene 968 9 81 8712 843
1920...c00cceeencens 833 10 100 8330 856

15253 0 770 10289
SUMMARY ¢
Midyear (1910) ........covvnvvenens . 15,253+ 21=1726
Annual increase ............... eeeeees 10,289 4+-770= 13

® The total of column y is divided by the number of years in the series and the

result n ulumed to be the midpoint and to represent normal for the middle year. This

i d d d by the 1 increment to give the indicated normal
fortheotheryeanmthewne-. ~

If the rate of growth is in geometric (compound) ratio,
the rate may be determined by inspection directly from the
graph with the help of a slide rule, or it may be determined
mathematically in the following manner:

Actual sales in units of a certain product over the period
from 1910 through 1923 were as follows:

1910......... 2580 1915......... 4120 1920......... 7870

I11......... 2840 1916......... 5640 1921......... 6100
1912......... 4410 1917......... 4650 1922......... 7950
1913......... 4410 1918......... 2710 1923........ . 9410
1914......... 4310 1919......... 6130 1924....... .. 9130

The average annual sales for the five-year period at the
beginning (1910-1914) were 3710 units which is centered at
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»the middle year (1912). The corresponding average for the
final five years (1920-1924) was 7990 centered at 1922. The
volume of average sales during the final period was 215 per
cent of the average for the beginning period, covering an
interval of ten years (1912 to 1922). Reference to the com-
pound accumulation table shows that an increase totaling 215
per cent over ten years is equivalent to 8 per cent per annum.

SUGGESTED FORM FOR DETERMINATION AND PROJECTION OF

RATE OF GROWTH

Year };f:::{ Calculation of Rate of Growth

1900 —— Beginning period Ending period

1901 —— 19— ) 19— ( )

1902 —_— 19— ( ) 19— (—)

1908 —— 19— (—)A 19— (—)B

1904 —— 19—  (—) 19— (—)

1905 ——— 19—  (—) 19— (—)

1906 —m 5) —— . §) ——

1907 —— B

1908 —— ,

1909 average centered for average centéred for

1910 year 19— (A') year 19— (B’)

::g (B) divided by —— (A) equals — % (C)

1913 19— (B’) minus 19— (A') equals — years (C')

:;:: Upon reference to compound table, a growth of — %

1916 (C) in — years (C') is equivalent to an annual rate
of — % (D).

1917 —

1918 —— Projection

1919

1920 —— Basic year 19— (B’) (B)

1921 —— Next year 19— ——— (B plus — % D)

1922 —— 19— —_—

1923 _— 19— —_—

1924 —— 19— —_—

1925 — 19— —_—

1926 —_— 19— —_—

1927 — 19— —

1928 — 19— —

1929 ——— 19— _—

1930 —— 15— _—

The basic year for the projection into the future is 1922,
the basic normal is 7990, and the rate of growth is 8 per cent
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CHART 1

/V

/ CURYE: o¢ ¢rowrH

(From Journal of the American Statistical Associatiom, Vol. 19, No. 14, article by
L. E. Peabody)
The Curve of Growth.

—--—-’

per annum. Accordingly, the forecast as made in 1925 would
indicate probable sales volume as follows:

Year 8% Trend Forecast Actual
1922. . ccviiiertrennnnnns 100 7990 7950
1923. . cciciricncnnncnnns 108 8630 9410
1924. ... ciiiiiiiencannns 117 9348 ' 9130

D 7 Z 126 10060 ?
1926..c.cceeercncecacas 136 10860 ?
1927.ciceeereccacncanans 147 11745 ?
1928..cc00vvens ceceennes 159 12700 ?
1929, cciiiiicncacnnnns .17 13660 ?
1930 cccciiciiccnnceans 185 14780 ?

A five-year average is employed to avoid the influence of
any abnormal year. Moreover, a period of five years usually
comprises at least one complete business cycle.?

*The reader may be interested in a simple method, known as the “rule of
72,” for quick measurement of compound growth. The rule is, that it will take
as many years for a given quantity to double itself, as the number of times
the ahnual rate of growth is contained in 72. For example, at 6 per cent
per annum growth, twelve years will be required; at 8 per cent, nine years;
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‘BITUMINOUS COAL PRODUCTION
IN THE UNITED STATES
MILLIONS OF NET TONS

c LT

1900 810 920 1930

Changing trends.—If the record covers a long period of
years, such as the index of wholesale prices in the United
States from 1870 to 1913, more than one trend may be in-
volved. In that instance, the trend was sharply downward
until 1896 and upward thereafter.

In the preceding case a complete change in the direction of
the trend occurred. More often changing trends involve
increases or decreases in the rate rather than in the direction
of the movement. Experience shows that rates of growth
in secular trends usually show a declining tendency after the
movement has attained what might be termed its maturity.
The growth is customarily slow at first, then rapid, as it passes
through the development stage, then somewhat slower, as it
enters a sort of saturation plateau. This tendency may be
indicated graphically as is shown in the chart.

An illustration of this declining rate of growth is to be seen
in the production of bituminous coal in the United States from
1899 through 1924. Up to about 1918 the growth was

at 4 per cent, cighteen years, etc. From the opposite viewpoint, if the growth
is doubled ifl ten years, the rate of growth is about 7.2 per cent annually; if
doubled in five years, the rate is about 14.4 per cent, etc.

3w %"
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fairly steady at the rate of about 16,800,000 tons a year.
Since that time, a decided falling off has occurred. A fore-
cast running into 1930 would have to allow for a material
tapering down of the indicated trend. Another example of
declining rate of growth is afforded in new railroad mileage
added yearly since 1910 in the United States.

Adjustment for price changes.—Because of fluctuations in
price levels, it is always preferable to measure secular trend in
terms of physical units rather than in dollar values. The
great advance in price levels between 1913 and 1920 entirely
distorts the actual rate of growth during the period if meas-
ured in terms of dollars. The number of units or some other
physical measure of volume, such as total capacity of the
units, is a more reliable criterion. Obviously, it would be
unfair to measure the rate of growth of any company during
such period from its sales billings.

In many cases, however, dollar values comprise the only
basis for computation. Particularly is this so where a great
variety of products are included. In such instances adjust-
ment must be made for the influence of changing prices. The
adjustment may be made in simple fashion by dividing the
total for each year by the price index for that year compiled
by the United States Department of Labor. Often it will be
preferable to use one of the class indexes rather than the
general index for all commodities. If the subject matter is

ADJUSTED SALES TREND
UNITED STATES STEEL CORPORATION

Year Actual Sales Price Index Adjusted Sales
(millions) (millions)
1910, .. cceviiecnnnnnes $ 703 94 $ 748
1911, ciiinccnncnes 615 89 691
1912, c0iiiieecenncnee 745 99 753
b 2 & 796 100 796
1914, .. .iiiiiiienennne 558 85 656
1915, . c0iiiicnnnnnes 726 99 733
1916. .. cccviiecennncnes 1231 162 760
1917. i iiivenncnncans 1683 231 728
1918. . ieiiiineennans 1744 187 933
1919, .iiiiiieecnnnnnns 1448 162 893
1920, .. 00ceiiiccncenns 1755 192 914
1921, .0 ccveeccnnences 986 129 764
1922, . cc0eecccccncene 1092 122 895

1923. .. ciiiinnnncnnns 1571 144 1091
‘ 1924, . .cciivennnnnnnns 1263 135 936
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an article of food, a special index under that title is available;
likewise in clothing, metals, chemicals, and other lines as shown
in the accompanying statement.

An illustration of the use of price index numbers in the
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adjustment of dollar values is offered in the case of the United
States Steel Corporation. The metals and metal products
price index is used as a natural preference in this instance.

Extreme care must be exercised in the application of - prlce
indexes to dollar values. What may be true for prices in
general may not hold for specific cases. If the company in
question had been Studebaker rather than the Steel Corpora-
tion, the index used would give a misleading result. Auto-
mobile prices since 1913 have not followed the general trend.
However, in the Studebaker case such, adjustment would be
unnecessary, since the number of cars sold provides an accept-
able measure of growth.

Range of error—In long-term forecasts, allowances must
be made for fluctuating businéss conditions. In some years,
favorable factors will cause the volume of trade to exceed the
estimates; in other years, unfavorable factors operate con-
versely. While it is possible to a certain extent to foresee
these changes a limited time in advance, it is wholly im-
possible to do so five years ahead. Some of the years will
be “active” and others will be “inactive.” Accordingly, the
estimate for any single year is upon the assumption that it will
be an average year. The estimate should prove over or
under, in proportion as the year varies from normal. It may
.be-further stated that the total estimates for any five con-
secutive years are more likely to agree with the actual total
. than is the estimate for any single year to agree with the
actual result for that year. A “range of error” zone should,
therefore, be set up above and below the estimate based upon
the variations established in good and poor years in the past.
~ An accompanying graph brings out the application of this
idea. The trend line shows an exact forecast for each year.
From a practical viewpoint it is fully appreciated that the
actual results for a given year are as likely to be under, as
over, a definite forecast. A more reliable forecast in such
cases -would be to establish a normal zone of probability by
extending parallel lines above and below the trend line and
say it is likely that the actual amount will fall in this zone.
Also similar lines may be drawn from record high and low
points to mark a larger zone of extraordinary possibility.




CHAPTER IV

MEDIUM-TERM FORECASTS (ONE TO FIVE
YEARS)

Section One: Cyclical Movement

Factors involved.—Medium-term forecasts must take into
consideration not only the normal growth during the period,
" but also the probable fluctuations in the volume of commercial
activity throughout the' country. Since the purpose of the
forecast usually is to ascertain certain characteristics of the
business situation at a definite time within the ensuing five
years, and since a complete cycle of activity ordinarily occurs
within that period, the importance of carefully studying im-
pending developments becomes apparent.

Indeed, in forecasts up to five years, the cyclical tendency
is of greater significance than the effect of normal growth.
In practically all trends the rate of normal growth is relatively
small. Ten per cent annually is exceptionally large; 5 per
cent is above the average; and 3 per cent is not uncommon.
Over a few years, therefore, the influence of normal growth is
generally 2 minor factor. In contrast, the effect of changing
economic conditions is decidedly of major consequence. The
case of the American Locomotive Company may be cited. In
a recent year, when conditions were favorable, the sales were
some $90,000,000; during the following year, unfavorable
conditions obtained and the sales volume declined to below
$30,000,000. Allowance must be made for extreme fluctua-
tions of this nature.

Secular trend—The methods explained in the preceding
chapter in the determination of long-term movement for
forecasts beyond five years apply in the case of medium-
term forecasts. The projection, either graphic or mathe-
matical, which is-made ten years into the future, must neces-
sarily be made through the-first five years. In other words,
the rate of growth established over the preceding ten or

35 .
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twenty years may reasonably be expected to continue over
\the next five years. While it is possible that a change in the
rate may occur during the selected five years, the effect prob-
ably will be too gradual materially to affect the estimated
data. A tentative forecast is thus made for each or any of
the succeeding five years. This forecast, however, is subject
to qualification for cyclical movement.

As previously explained, changes in the degree of business
activity from year to year materially affect the accuracy of a
forecast based on secular trend alone. While the ‘“‘range of
error” zone applies equally to medium-term forecasts, it is
possible in such forecasts to foresee to a certain extent the
positive or negative effect of the cyclical movement. Accord-
ingly, the medium-term forecast based upon secular trend is
subject to this adjustment.

Cyclical movement.—In the accompanying chart is shown
a graphic representation of American business activity over
the past fifty years. Allowance has been made for annual
growth in establishing the position for each year. The fol-
lowing points should be carefully noted in studying the chart:

1. Business activity follows an irregular cyclical tend-
ency;

2. In very few years were conditions sustained close to
100 per cent of normal;

3. The extreme variations from normal were plus 18 per
cent and minus 25 per cent;

4. The successive cycles lacked uniformity in duration,
extent, and time of occurrence.

Typical cycles.—The generally accepted theory of business
cycles divides the complete movement into four succes-
sive periods—depression, recovery, prosperity, and decline.
Periods of depression exist when business activity is below
normal expectation; periods of prosperity, when business activ-
ity is above normal; periods of recovery mark the transition
from a stage below normal to a stage above; periods of
decline, the reverse. .The dividing line between the periods
cannot be sharply drawn. A certain degree of decline is
noticed even before a period of prosperity has reached the
peak; and signs of recovery are evident before depression
reaches its lowest point. The transition is so gradual in most
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cycles that the exact point at which, for instance, depression
ends and recovery begins is difficult of determination. Tech-
nically, decline does not stop until the low point of depression,
and recovery does not end until the high point of prosperity.
Yet, in discussing the cycle, the custom is to regard the earliest
part of the positive phase—recovery—as occurring in the
depression period, and the latter part in the prosperity penod
thus leaving an arbitrary period of recovery when business is
around normal levels, but still increasing. Likewise, the
carlier part of the negative phase—decline—occurs in periods
of prosperity and the latter part in depression, thus leaving
an arbitrary period of decline when business is around normal
but decreasing in volume. The four periods of the cycle are,
therefore, arbitrary divisions of a completed upward and
downward movement.

THE FORCES OF THE BUSINESS CYCLE

. Proagerity Comtein Suode of Oupransion, ‘zﬂ“ uo—*-—.g
S, Congiioss o buginaing of sovieal. 1. Laber tuly empluyed at bigh wages. % Profis doslien. 1. Craft stuin ls retumed.
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(From ‘“Some Problems in Current Economics,” by M. C. Rorty, p. 78)
Cyclical Characteristics.

It may be stated that the distinguishing characteristic of the
cycle is the sequence of developments rather than the uni-
formity in time, extent, or duration. Periods of prosperity
are invariably followed by decline and then depression, from
which recovery eventually develops. In order to permit ready
understandmg of the general characteristics of a business cycle,
reproduction is made in these pages of graphic presentations
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VARIOUS PHASES OF THE BUSINESS CYCLES, 1903-1914 ¢

Nov~Dec. Jan~Feb. Sept~Oct.
1903 to0 1908 to 1910 to

Phase Now-Dec. July-Aug. Nov~Dec.
1907 1910 1913
Months Months Months
Phase I: epreuion ...................... 10 6 10

(a) Secarity pnces begin to ldvance, specu-
lative activity increases.

(b) Commodity prices continue to decline;
business activity is sluggish.

(c) Rates on commercial paper decline; bank
reserves increase,

Phase II: Recovery......cocovveveiaaenens . 18 14 12
(a) Speculative activity is marked.
(5) Business activity recovers; commodity
prices begin to advance.
(¢) Rates on commercial paper begin to ad-
vance late in this phase of the cycle.

Phase III: Business Prosperity ........... .. 10 4 8
(a) Speculative acuvnty is checked.
(b) Business acuvxty and commodxty prices
continue to increase.
(c) Rates on commercial paper continue to
advance while bank reserves decrease.

Phase IV: Financial Strain................. 10 4 4
(a) Security prices decline sharply; specu-
lative activity is depressed.
(5) The upward tendency of business activity
and commodity prices is checked.
(c¢) Rates on commercial paper remain high
or stiffen and the banking situation is
strained.

Phase V: Industrial Crisis.................. 2 4 6
(a) Prices of securities reach bottom and
speculative markets are panicky.
(5) Commodities are liquidated, prices fall,
and business activity slumps badly.
(¢) Rates on commercial paper reach maxi-
mum and bank reserves reach minimum.
The crisis breaks.

Length of complete cycle............. 50 7} 40 -
® Prepared by Prof, W, M. Persons of the Harvard University Committee Ecor
ic B 1 ty m on
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GENERAL BUSINESS
COMPARED WITH NORMAL
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INDICES OF ACTIVITY IN
CERTAIN INDUSTRIES”

CENT
PER ¢ CENT.

selected from various sources. It should be recognized that
the charts show general tendencies in all cycles rather than
the exact operation of any single cycle. An analysis of an
actual cycle is similarly presented.

A recent cycle—An excellent illustration of cyclical move-
ment is afforded in the period from 1919 through 1923.
As is shown in the acompanying chart, business declined
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sharply in the early part of 1919 following the Armistice.
Recovery began in the spring months and continued until
early in 1920. Then reaction came and the ensuing decline
ran until midsummer of 1921. Recovery followed until the
spring of 1923 with subsequent decline during the remainder
of the year.

The second chart shows the effect of this cycle upon the
relative activity in the production of pig iron and petroleum
and the consumption of raw textiles. Petroleum was little
affected; textiles more so; and pig iron was extremely dis-
turbed. It is obvious that the effect of the cycle varies with
separate industries. Proper allowance for this tendency is
imperative.

The third chart shows the effect upon prices of selected
commodities. The lack of uniformity is again evident. It is
interesting to note the tendency of the price of zinc to change
before that of steel.!

Empirical laws of the business cycle—Although current
knowledge of the business cycle is admittedly imperfect, cers
tain observations have been made which have gained accept-
ance as empirical laws.

*These charts appeared in an article by F. E. Richter, of The American
Telephone and Telegraph Co., in Bell Telephone Quarterly, Vol. 8, No. 4, p. 232.
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1. Cycles vary with respect to time, extent, and duration.

2. No periodicity has been definitely established. Cycles
do not occur in conformity with any time schedule.

3. The effect of the cyclical movement upon the aggre-
gate of all business activity probably does not exceed in
either direction a 10 per cent variation from normal. In
individual lines, however, the variation may run as high as
75 per cent.

4, The duration ranges between two and seven years.
The average is about forty months. The positive (active)
phase is longer, averaging about twenty-three months, and
the negative (inactive) phase is shorter, averaging about
seventeen months.?

5. Out of every ten-year period, three years are usually
good,business years, three are relatively poor, and the other
four may be classed as fair to average.

Seasonal variation.—In few lines of business does the
volume remain constant over the twelve months of the year.
The extent to which these variations occur naturally depends
upon the nature of the business. These changes will not usu-
ally affect the monthly total over 5 per cent either way; but,
in extreme cases, such as in the building industry, the degree
of variation exceeds 30 per cent. If an attempt is to be
made to judge cyclical position on the basis of monthly figures,
it is patent that allowance must be made for the effect of
normal variation during the months under observation.®

* A recent study by the National Bureau of Economic Research indicated
that over the period 1890-1923 the United States enjoyed 1.79 years of pros-
perity for each year of depression.

* An explangtion of the methods used in the determination of seasonal
variation appears in a subsequent chapter on “Short-Term Forecasting.”



CHAPTER V.

MEDIUM-TERM FORECASTS (ONE TO FIVE
YEARS)

Section Two: Business Barometers

Business barometers.—In order that the effect of cyclical
movement may properly be gauged in a medium-term fore-
cast, current position in the cycle must be determined. The
determination will be an approximation rather than an accu-
rate allocation. But this limitation is not particularly objec-
tionable, since the purpose is to foresee the sequence of future
developments rather than just when, for how long, or to
what extent they will operate. The sequence is quite invari-
able, whereas time, duration, and extent are subject to many
variations, as has been stated. The first step in adjustment
for cyclical movement, therefore, is the determination of
current position.

The determination of current position in the cycle requires
the use of so-called business barometers. Commercial activity
is measurable, not in the aggregate, since no comprehensive
records are maintained, but in the representative. Statistics
are available which show activity in the principal lines of trade.
These records are assumed to be representative of general
conditions. For example, pig-iron output is the barometer of
activity in production; freight-car loading, of activity in dis-
tribution; and interest rates, of money conditions. Although
any record of actual transactions is of value in this respect,
'some are more useful than others, either because of a larger
scope or a greater sensitiveness to changing conditions. The
records which are used for the purpose of measuring general
conditions, therefore, are termed business barometers.

No uniform agreement exists as to the best barometers of
business. Literally hundreds are available, and selection is
primarily a problem in climination. Business men of the
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old school, whose experience with business cycles antedates
the origin of the term, still regard pig-iron production and
bank clearings as the most useful, not improbably because no
other or better yardstick was at their service in former years.
Merchants of the newer school would substitute composite
indexes of production in a group of industries for one in pig
iron alone, and employ bank debits in preference to bank clear-
‘ings. The barometers used in the present study are the ones
selected by the writer for his professional use after consider-
.able experimentation with many others. Moreover, the list
is neither complete nor final as it now stands. Research into
the problem of the business cycle has only begun.

Current position in the cycle is determined through the use
of business barometers, somewhat as navigators employ sex-

tants, and meteorologists utilize thermometers. The utiliza-

tion may be based upon: (1) a comparison with normal
expectation as of the time of determination; or (2) a peculiar
tendency noted in past cycles. Freight-car loadings will serve
to illustrate the “normal” method; security prices, the ‘“anal-
ogy”’ method.

The “normal” method.—Allocation by the normal method
requires the comparison of current data with an estimated
normal expectation. If the current record is well in excess of
normal, the prosperity period is indicated; if well below
normal, the depression stage is inferred. If the present state
is around normal, but was recently much lower, the recovery
period is indicated; if the recent position was higher, the de-
cline period js inferred. Regardless of comparison with
normal, increasing values indicate the positive, and decreasing
values, the negative, phase of the cycle. But the positive phase
extends from the low point of depression to the peak of pros-
perity, and the negative phase from the peak of prosperity to
the low point of depression. Hence, it is not enough to know
only if the positive or negative phase obtains, if current posi-
tion is to be approximated. Some idea of location in the phase
is necessary. This refinement is-made possible through com-
parison with an estimated normal, in the method now to be
shown.

A study of railroad statistics from 1900 through 1924
shows a rate of growth in freight traffic of about 314 per cent

annually, based on revenue ton-miles. As car loading records *
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do not antedate 1918, an arbitrary starting point for the
trend line has been established by averaging the annual totals
for the five-year period, 1920-1924, and allowing the average
to represent normal for the middle year, 1922. This amount
is increased or decreased at the rate of 314 per cent annually
to get normal for the following or the preceding years,

Index numbers of seasonal variation are determined through
the use of methods explained in a later chapter. The index
numbers aré: January, 91; February, 91; March, 95; April,
91; May, 96; June, 101; July, 101; August, 108; September,
112; October, 118; November, 104; December, 93. For each
month, the weekly average trend position, as determined in
the prior paragraph, is adjusted for seasonal variation by
applying the proper index percentage and the product becomes
the estimated normal for that month. The percentage which
the actual weekly average is of the estimated weekly average
becomes the index of cyclical position for the month. An illus-
tration may help. The trend position for January, 1925, has
been determined as 950,000 cars; the seasonal variation index
for January is 91 per cent; the estimated normal, therefore, -
is 865,000 cars. The actual record for January, 1925, was
890,000 cars; the percentage of actual to estimated was 103,
which becomes the index for the month.

FREIGHT-CAR LOADINGS
CoMPARISON WITH NoRMAL FroM 1920 To 1925

WEEKLY AVIRA(;I—UNIT 1,000 cARS—————
Seasonal Estimated Actual Adjusted

Month Trend Index Normal Loadings Index
V. | B C(AXB) D (D/C)
1920
Jan, ...iienn.s $03 91 781 820 112%
Feb. ...cccvv.... 80S 91 733 776 106
Mar. ........... 807 95 767 848 - 111
P, V. 809 91 736 739 99
May ............ 811 96 779 80S 108
Jua. ...l 813 101 821 851 104
Jol. ..ol 815 101 823 870 106
AU .ccovvennnn 818 108 883 963 109
Sep. ..eieiiionnn 820 112 918 949 103
Oct. .cocivvnenns 823 118 971 995 102
NOV. ceveennacens 825 104 856 877 102

Dec. covevvcnnnns 828 93 770 785 102
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FREIGHT-CAR LOADINGS (Cont.)

WEEKLY AVERAGE—UNIT 1,000 cARS————
Seasonal Estimated Actual Adjusted

Month Tread Index Normal  Loadings Index
A4 B C(AXB) D (D/C)

1921

Jan. ............ 831 91 - 756 683 90
Feb. ............ 833 91 758 683 90
Mar. ............ 836 95 79 698 88
Apr. ..ccoevvvnnn. 838 91 763 698 91
May coeennnn.... 840 9% 806 758 9
Jun, ...l 842 101 $50 762 90
Jul. ........... . 844 101 852 750 38
Aug. ...covvinnnn 846 108 914 812 89
Sep. ceeieennnn . 848 112 950 840 88
Oct. ......... ... 850 118 © 1003 929 93
Nov. cecvveeeee.. 853 104 887 756 -85
Dec. cvveennnns .. 856 93 796 682 86
1922

Jan. ......0i.... 859 91 782 734 9%
Feb., ..cocceene. . 861 91 784 768 98
Mar. ....o0evenen 864 95 821 827 101
Apr. cociiinnnns . 866 9 788 727 92
May ..cc.ovveenn 868 96 833 782 9%
Jun. ..... veeeess 870 101 879 851 97
Jul eeeenennn. 872 101 881 828 %
Aug. ....coccivnnnn 875 108 945 873 92
Sep. ....... e 877 112 982 934 95
Oct. ....... veee. 880 118 1038 992 96
Nov. ...ccvnnnen . 882 104 917 947 103
Dec. ...... eeee.. 885 93 823 838 102
1923

Jan. ....... oo 887 91 807 847 108
Feb. ........ cees 890 91 810 848 105
Mar. ........... . 892 95 847 916 108
Apr. ...ccvveenns 895 91 814 941 118
May .....oueees 897 96 . 861 978 114
Jun, ...l 900 101 909 1005 111
Jul. ........ vees 902 101 911 989 109
Aug. cocoiinnnnnn 90$ 108 977 1039 106
Sep. ..ciienn... . 908 112 1017 1039 102
Oct. .covvvnnnnns 910 118 1074 1073 100
Nov. ccoeeennnnn . 913 104 950 976 103
Dec. ......... e 916 93 852 822 96
1924

Jan. ........ eee. 918 91 838 858 103
Feb. .......... .. 921 91 838 908 108
Mar. ...oveeen .. 924 95 878 914 104
APr. tiieiennnans 926 91 843 880 104

May ......oov00. 929 96 . 892 895 100
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FREIGHT-CAR LOADINGS (Cost.)

e WEEKLY AVERAGE—UNIT 1,000 CARS——m7F—e
Seasonal Estimated Actual Adjusted

Month Trend Index Normal Loadings Index
4 B C(AXB) D (D/C)
Jun, ........... . 932 101 941 906 96
Jul. ...o....... 934 101 943 894 95
Aug. ..iviiennnnn 937 108 1012 974 96
Sep. .ieiiiiiannn 940 112 1053 1037 98
Oct. covveecannns 942 118 1112 1095 98
Nov. ...cocvnnnns 945 104 983 994 101
Dec. ceeiencnnans 948 93 882 873 99
1925 )
Jan. ...e..a..ll 950 91 865 890 103
Feb. ............ 953 91 867 90S 104
Mar. ..........ee 956 95 908 911 100
APr. coeiiiiiinen 959 91 873 930 106
May ............ 962 96 924 983 106
Jun, ............ 96S 101 978 97s 100
Jul. ...l 968 101 978 972 99
Aug. ..ciieinnnnn 971 108 1049 1080 103
Sep. ciiiieiennnn 974 112 1091 1074 93
Oct. veocvenveccens 977 118 1153 1107 96
Nov. ccceevvnnnen 980 104 1019 1023 100
Dec. coeeneecnnes 983 93 914 925 101

The estimate of normal expectation in March, 1920, was
767,000 cars. The actual weekly average of cars loaded
during the month was 848,000, or 11 per cent above normal.
The allocation would be the prosperity period and near the
peak, since this index shows extreme variations of about 15
per cent from normal.

In April, 1921, actual data of 698,000 compared with
estimated normal of 763,000, or 9 per cent below normal.
As previous months showed larger percentages, the negative
phase was indicated. As 15 per cent below normal usually
marks the low point of this index, the cycle had probably
entered the depression stage.

In November, 1922, actual data of 947,000 compared with
estimated normal of 917,000, or 3 per cent above normal.
As preceding months showed smaller percentages, the positive
phase was indicated. As the index regained normal, the
assumption might be that it would retain its position on a
more or less stable basis. Such, unfortunately, is seldom the
case. Business, recovering from depression, is not content to
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rest at normal. The stimulation of Frising markets gives an
impetus to commerce which carries activity into abnormally

.high levels. In other words, the regaining of normal is but a

passing phase. In this case, five months later, April, 1923,
found the index at the peak position of 15 per cent above
normal.

Allocation by the “normal” method is probably the sound-
est method of forecasting cyclical movement. It is in no way
dependent upon empirical observation, as is the case in many
of the barometers used in the “analogy” method. It is logical,
simple to understand, and relatively easy to put into practice.
It is based upon the fundamental assumption that the progress
of the country is steady and continuous; that interruptions
and recessions are only temporary and chiefly serve to make

' the business current stronger by reason of the accumulated

- force; that periods of boom and prosperity work out their

‘.

own undoing through overproduction and overexpansion; that
periods “below normal” are bound to be followed by recovery;
and that periods “above normal” are certain to be followed
by decline. ' ’

The “analogy” method.—Allocation by the ‘“analogy”
method is the application of a tendency observed in past
cycles whereby a certain development seems to forecast sub-
sequent events, The most popular barometer of this class
is that of security prices which will be used as an illustration;
but there are many others, including the price of zinc, the per-
centage of blast furnaces in operation, the price of scrap iron,
an advance of a certain amount in interest rates following the
previous low point, an advance in commodity price indexes
through a certain maximum, and the number of business
failures.

Security prices, especially in the case of industrial stocks,
are widely believed to be excellent business barometers. The
theory is that advancmg prices precede business recovery and
that declining prices forecast business decline, the respective
movements being caused by the purchases and sales of forward-
looking speculators. Business, of course, does not recover
simply because security prices advance, nor does business de-
cline because security prices fall. So whatever merit the
barometer may have is not necessarily fundamental. Holders
may sell securities, because they believe adverse business con-
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ditions are ahead, but such unfavorable development is not
certain to happen despite the liquidation. One may more
logically predict that business will decline when it has gained
a position well above normal than when security prices de-
cline. Security prices are a good barometer only when the
opinions of the sellers are vindicated. At other times, the
opinions prove untenable and the barometer fails to function.
Yet its record for accuracy is good enough to warrant its
inclusion in any selected list.

In November, 1919, the Dow-Jones average of twenty in-
dustrial stocks reached a high point of 119.62 and then sharply
declined. This downward tendency at the close of 1919 was
interpreted to signify business reaction during 1920. The
interpretation was only too true. The decline in the averages
continued until August, 1921, when a low point of 63.90 was
reached. From this point, prices advanced, forecasting busi-
ness recovery in 1922 which developed quite in accordance.

In March, 1923, the average attained 105.38 after months
of gradual advance, and then declined, thereby forecasting
business reaction during the fall months, which proved accu-
rate. An advance in the averages during the latter part of
1923 foreshadowed the recovery of the first half of 1924,
just as the advance in the average during the latter part of
1924 indicated the activity of early 1925.

The reader is cautioned that the cases cited are examples
where the stock market barometer functioned satisfactorily.
The record, even in recent years, is not perfect. A definite
decline in the averages at the end of 1922 preceded one of the
most active industrial years. Moreover, the recovery in stock
prices in the early part of 1921, although sustained for several
months, proved ineffectual as a basis for forecasting, since the
stock market had reversed its position by midsummer.



CHAPTER VI

MEDIUM-TERM FORECASTING (ONE TO FIVE
YEARS)

Section Three: A Selected Group of Barometers.

Barometric fundamentals.—A business barometer is usually
a statistical instrument by which current trade activity is meas-
ured. In the field of mechanics, the effect of a certain force
is determined by calculating its intensity over a given period of
time. It is a simple problem in mathematics to forecast the
position of a moving force, such as a train or an automobile,
if the present location, the rate of speed, and the direction
are known. Intelligent business forecasting is based upon
similar procedure. Commercial activity is a moving force.
Where business will be to-morrow depends largely upon where
it is to-day and where it was yesterday. The problem of
business forecasting becomes a matter of determining what
are the principal trade currents; what is their present position;
what, their rate of acceleration; and how long the current
movement has been in development.

The measurement of commercial activity in a country as
large as the United States is a task of great magnitude. No
attempt is made to collect comprehensive statistics except in
the large industries. The assumption that what is true of the
big, obtains in the case of the small, enterprise is an arbi-
trary one, not free from criticism. But since comprehensive
figures are not available, representative ones must be used for
the purpose at hand. .

The four great factors in business activity are the condi-
tions relative to production, distribution, consumption, and
credit. The records of trade are carefully searched to find in
each of these major fields one or more ways in which the
degree of activity can satisfactorily be measured. From a
theoretical aspect, four index numbers should suffice, one for

50
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each of the factors. From a practical viewpoint, it is neces-
sary to include a greater number and even then fall short of
adequacy. The production records are fairly comprehensive,
but the records of distribution are relatively few, and the
records of consumption quite non-existent. In order to make
a complete forecast of probable economic development, it
would be necessary to know on a comprehensive scale the
volume of all orders being placed, the total output of all pro-
ductive and facilitating agencies, the volume of unfilled orders,
the total of all distributive transactions, the extent of daily
consumption of commodities and services, and commodity
stocks on hand held by the producer, the distributor, and the
consumer. Only a small fraction of this information is avail-
able, and on that decidedly limited fund of knowledge eco-
nomic predictions must be based.

A natural interdependence will exist within any group of
representative business statistics. Changes in the volume of
production will find subsequent reflection in the volume of
distribution, and changes in both will influence the condition
of the money market. If the same causal factor operated
uniformly to influence business activity, it would be easy to
arrange the various factors in sequential fashion, with produc-
tion first and the money market fourth, for example. But
the interrelationship is circular rather than vertical. The
condition of the money market at times directly influences
the volume of production, and so it happens that the order
of presentation herein follows the logical, rather the invari-
able, trend of sequence.

Suggested barometers.—In view of the many hundred in-
dexes of business movements which are being compiled and
published daily, weekly, monthly, and yearly, the principal
problem in the selection of a group for barometric purposes
is the determination of what to include. Since the desire is
to obtain a complete perspective of the situation, the natural
tendency is to use as many as possible. But because an ap-
proximate result is the best that can be expected, and because
the use of relatively few indexes seems to be as effective for
the purpose as the use of many, a limited group is suggested.

The test of efficiency in a practical business barometer is the
extent to which it may be accepted as authentic, representative,
and timely. It must be reliable. If the information does not
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come from an official source, as does, for example, the Bureau
of Labor Statistics Index of Wholesale Prices, the figures
must be trustworthy. It must be representative. For in-
stance, the totals of cars loaded weekly on the leading rail-
roads of the country reflect nation-wide business, whereas sales
of mail-order houses are more limited in scope. It must be
timely. Information should be received within thirty days
for barometric purposes.

By applying these tests to the numerous indexes available,
and after eliminating obvious duplications, it is possible to
select a limited group which will serve satisfactorily. The
selection must necessarily be arbitrary, and cannot, therefore,
be immune from criticism. The barometers used in this
chapter are as follows:

Barometers of production.—

1. General manufacturing activity.
2. Pig-iron production.

3. Unfilled steel orders.

4. New building operations.

Barometers of distribution.—

5. Freight-car loadings.
6. Wholesale-commodity prices.

Barometers of finance.—

7. Interest rates.
8. Federal Reserve ratio of reserves to liabilities.
9. Industrial stock prices.

1. General manufacturing activity has been selected, be-
cause the state of industrial operations indicates not only
current sentiment but also future prospects. The adaptabil-
ity with which manufacturing operations can be regulated to
meet changing conditions makes this index exceptionally
valuable.

2. Pig-iron production is included, despite the admitted
- fact that it is one of the component parts in the preceding
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index. Three reasons for the duplication may be offered:
(1) it is one of the oldest and best known indexes; (2) it is
available several weeks before the general index; and (3) it
is representative of activity in the basic industry of the United
States.

3. Unfilled steel orders are stated, primarily, because they
are an index of advance orders rather than of current pro-
duction.

4. New building operations are included, because of the
magnitude of the building industry, and because of the marked
effect of changes in constructive activity on general business.

5. Freight-car loadings are included, because they give-an
authentic picture of the volume of current business movements.
Whereas, the first four indexes bear chiefly upon the indus-
trial life of the country, this index is influenced by agricultural
activity as well.

6. Commodity prices vary with changes in conditions of
demand and supply for goods, thereby automatically reflecting
fundamental factors in the trade situation.

7. Interest rates reflect the condition of the money market.
The cost of borrowing is always an important factor, due to
the extensive use of credit in business.

8. Federal Reserve ratio of reserves to liabilities indicates
concisely the condition of our national banking system with
especial regard to the extent to which the available credit
facilities are being employed. Although less important than
interest rates as a barometer, it supplements rather than
duplicates the former.

9. Industrial stock prices generally move in advance of
the trend of business, influenced by the discounting operations
of speculators.

Barometric interpretation.—Proper interpretation of any
business barometer must be based upon a liberal appreciation
of its limitations, No index of business now available is
absolutely accurate, and most of them fall far short of their
purported significance. The price index prepared by the
Bureau of Labor Statistics is most carefully computed, but it
admittedly contains a 10 per cent margin of probable error.
And, what is more important than the relative accuracy of
preparation, no index has yet been discovered which has
proved an infallible guide to the future. Such limitations
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emphasize the need of caution in the interpretation of barom-
cters without destroying their utility.

The function of a business barometer is to indicate the
position of business activity with respect to an estimated
normal. If the indicated position is far above normal, an
unfavorable interpretation of the future is warranted; if the
current position is far below normal, a favorable forecast
would be justified. Such deductions seem, at first thought,
inconsistent. But, from a fundamental viewpoint, and from
past experience, it is reasonable to believe that commerce
‘has what might be termed a normal zone of activity. Periods
above normal are as certain to be followed by reaction as,
periods below normal are to be followed by recovery.

The establishment of this normal zone for any separate
business index must be the first step in the interpretation of
the barometer. If the indexes were all reported on the basis
of 100 per cent for normal, it would be easy to say that in
one instance the normal zone would be between 90 and 110
per cent, and in another, between 80 and 120 per cent. But
many are not, because the establishment of 100 per cent for
normal in any series is difficult and subject to many varying
opinions.

Of the nine barometers discussed in this chapter, only three
are stated on a “percentage of normal” basis, and all of these
three are “unofficial,” 'in the sense that they represent indi-
vidual, rather than collective, opinion, In all nine cases, the
opinion of the author is given as to what may be accepted as
the approximate normal, under existing conditions. Such
opinion is frankly given for what it is worth, in the belief that
it may be helpful to the business man who would like a definite
expression of opinion from some informed source. The
reader more analytically inclined is encouraged to form an
opinion of his own in this respect rather than to accept as
authoritative the tentative conclusions here stated.

The next step after the determination of approximate
normal, whether it be represented by 100 per cent, or by a
definite physical quantity, such as 3,200,000 tons of pig iron,
is to set up the normal zone of fluctuations. It is well known
that the degree of business activity in any line varies daily,
weekly, and monthly, without necessarily changing the average
over a certain period. So it happens that monthly changes
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_in the output of pig iron within the zone from 85 to 115 per
cent are not particularly significant, except when the trend is
consistently in one direction. But because of greater stability
of demand, the normal zone for variations in the volume of
car loadings is within the much narrower range of 95 to 105
per cent.

The third step is the comparison of the current position
with relation to the normal zone. The current position of
112 per cent for car loadings in January, 1920, clearly indi-
cated a high position of the cycle, just as 88 per cent in March,
1921, indicated a low position; both interpretations being
based upon a normal zone between 95 and 105 per cent. In
connection with this third step, it is always important to ob-
serve the tendency over the preceding six months apart from
the comparison with the normal. The car loading index in
October, 1923, was exactly 100 per cent of normal, which was
significant, in that it marked the sixth successive month of
declining activity and hence had a more unfavorable aspect
than the casual observation that activity was currently about
normal. ‘

Although the various barometers are discussed separately
in this chapter, it is not the thought that they should be used
individually. The position of the stock market, for example,
might warrant a forecast entirely out of keeping with the
indications of the other barometers. It is suggested that they
be used collectively, so that the influence of unusual conditions
in one or two of the indexes may be clearly offset by the condi-
tions of the others.
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THE INDEX OF GENERAL MANUFACTURING ACTIVITY

Specific Title .........cc0unnn Adjusted index of composite manufacturing.
Unit of Measurement......... Percentage of normal estimate for given month.
Source of Information......... Harvard Ecomomic Service.

Basis of Compilation.......... Monthly.

Date of Publication......:....Last week of following month.

The first index used in this chapter for barometric purposes
is that of general manufacturing activity as compiled monthly
by the Harvard University Committee on Economic Research
and published monthly in the Harvard Economic Service.

To indicate the items which are used in this compilation, a
statement is here given to show the manner in which the
index number of 108 was determined for the month of
December, 1924:

Per Cent

Bquipment and Vehicles.......cov0ivevinininnninnnnn.. 109
Automobiles Produced ........ccoieviiiniiiieninnnns 107
All Basic Materials.....coooiiveineieininnnennancnnnn, 109
Pig-Iron Produced ........ccievvvniiiiiiiiiiinnen, 98
Steel Ingots Produced.......ccvevvvvnriniinnnnannns 111
Lumber Group .......cceeveeeennrennecsionssenanas 126
Cotton and Wool Group......covvevevneiieinrnnanns 109
Leather Group ........ccccetunernieeieenenarnnnenes 88
Paper, Tonnage Produced.............ccovvuvenennn 108
Cement, Portland .........cooitimiiienininnenenns 125
All Consumption Goods .......coovvevvnnnrencinnnens 106
Food Group ......cvecveenccoscncorcesseassananans 109
Cattle Slaughtered ...........ccoiiiiiiiiiinnas 107
Hogs Slaughtered ............ccoiiiiiiiiiiiennen 143
Wheat Flour Produced .......c.ccoovvviinnnnnan.. 102
Cane Sugar Melted ........covveiiiiiiiininnnnns 97
Tobacto GIrouP .....oevveveenrenernrinneaneanecnns 102
FOOtWeRT ........iciiiinnerntonriennnnaccronsonnns 91
Carpets and Rugs........cciveninniiiineiiniieanans 110
Newsprint Consumed ............ teciereennnnisiane 102
Gasoline Produced ............ essseceersansesseane 119

The Adjusted Index NUmber..........oooenrneessn 108%
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In the first post-war cycle (A) the peak of this index (p.

60), 115 per cent, was reached in January, 1920. This was
one of the first barometers to show a decline during the great
deflation movement in 1920. January, 1921, was a month
when business was still declining from the 1920 peak; the
index number at 81 per cent reflects this retrogression. The
low point of 72 per cent was reached in May, 1921, during the
depression period. It is further significant to note that this
index was one of the earliest to show the change in the trend
of business during 1921.
. The second post-war cycle (B) began in the summer of
1921. Recovery was clearly in evidence in June, 1922, when
the index registered 99 per cent. The peak in the subsequent
prosperity period came in March, 1923, with the index at
117 per cent, or slightly higher than the peak of Cycle A
(115 per cent in January, 1920). When the index number
had reached its former peak, the assumption was reasonable
that the current movement had attained its apex and that
‘decline might be expected. Just as at the high and low points
of Cycle A, this index was among the first to show a definite
change in trend, so again it worked out at the point of Cycle
B. Business declined during the latter part of 1923 as shown
by the index of 101 per cent in December. The subsequent
low point of 86 per cent occurred in July, 1924.

The third post-war cycle (C) began in the late summer
of 1924. In November, recovery had progressed so rapidly
that the index was at 98 per cent. During 1925 and 1926
the index remained consistently above 100, thus indicating a
period of general prosperity which has yet to reach its end as
this chapter is written.

Not only has this index functioned as a satisfactory criterion
of current manufacturing activity during recent years, but also
it has proved one of the most sensitive barometers of chang-
ing conditions. Its superiority in this latter respect will be-
come increasingly evident as the other barometers are dis-
cussed.
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Period Depression Recovery Prosperity Decline
Condition Low INCREASING HicH DEeczrAsING
Cycle A Date | ....... | «.eeen. Jan., 1920 Jan,, 1921
Index | ....... | ..o 115% 81%
Cycle B Date May, 1921 June, 1922 Mar,, 1923 Dec., 1923
Index 72% 99% 117% 101%
Cycle C Date June, 1924 Nov., 1924 | ...cceee | eeeee.
Index 86% 98% | ceeeene | eeeeenn
Cycle D Date | ..ceeee | cveeene | eeeenes | eeiaian
Index |  .cooviee ] eevenee |7 oeeeeiee ] eeeeees

Interpretation of the index of general manufacturing activ-
ity.—The normal zone for this index is between 90 and 110
per cent.

A position above 110 per cent indicates that the cycle is
near the top and that it would be unreasonable to expect much
further expansion in business.

A position above 115 per cent indicates a dangerously high
position and that reaction is close at hand.

A position below 90 per cent indicates that the cycle is
near the bottom and that it would be reasonable to expect a
check to further declines.

A position below 85 per cent indicates that the cycle is
about at the bottom of its swing and that some improvement is
close at hand.

A position between 90 and 110 per cent is significant only
when it continues a definite trend in either direction.

The cyclical positions indicated are as follows:

110% and Over .........cccvveeeceenccncens Prosperity
110% Downward t0 90% ......cccoveveeneen. Decline
90% and Below .........coiviiivnnenennnn. Depression
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THE INDEX OF PIG-IRON PRODUCTION

. Specific Title ................... Pig-iron output of blast furnaces.
Unit of Measurement............ Tons produced during given month.
Source of Information............ Iron Age.

Basis of Compilation............. Monthly.

Date of Publication.............. First week of following month.

The second barometer is that of pig-iron production. There
are about four hundred blast furnaces in the United States,
with a monthly capacity of about 4,500,000 tons. As pig iron
is the basic material used in industrial operations, the volume
of monthly output has long been regarded as ‘‘the barometer
of industry.” The experience of recent years, notably in
1920, does not evidence that pig iron is always a reliable index
of industrial conditions. It seems to move somewhat in ad-
vance of the cycle on the upswing and to lag behind on the
decline.

This index served more appropriately when the modern
composite index numbers were not available. The composite
manufacturing index clearly gives a better picture of general
industrial activity and moves more uniformly with the business
cycle. Yet the pig-iron index has the distinct advantage of
being available several weeks ahead of the composite index.
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64 PRACTICAL BUSINESS FORECASTING

Period Depression Recovery Prosperity Decline -
Condition Low INCREASING Hicr " DeckeasNG.
Cycle A Date | ....... | .... Mar., 1920 Jan,, 1921
Index’ TP 3375 2416
Cycle B Date Jul.,, 1921 Jun,, 1922 May, 1923 | Dec., 1923
Index 865 2361 3867 2920
Cycle C Date Jul, 1924 Nov,1924 | ....... | .cevens
Index 1785 2509 | ccieeee ] ceeeees
Cycle D Date | ....... |  ceeeeen | veveeee | cieienn
Index | ..oooov ] cevviee ] eeieene ] eeeeens

The trend of pig-iron production has closely paralleled the
trend of general business conditions. '

It is significant to point out, however, that a better indica-
tion of changing conditions has been afforded by the com-
posite manufacturing index than by pig-iron alone. In 1920,
the peak of the composite index came two months before that
of pig-iron; in 1921, the low point of the composite index
came two months before the low point of pig-iron; in 1923,
the peak of the composite index came two months before the
peak in pig-iron; in 1924, the valley in the composite index
was one month before.
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Interpretation of the index of pig-iron production.—As
the output of pig iron in the United States is increasing at the
rate of about 4 per cent annually, the normal volume tends
to grow from year to year. For the year 1926, the normal
output might fairly be estimated at 3,000,000 tons monthly;
for 1927, at 3,120,000 tons monthly; for 1928, at 3,250,000
‘tons monthly; and continuing to increase at that rate into the
future.

The normal zone of fluctuations is between 85 and 115
per cent.

A position above 115 per cent indicates the approximate top
of the cycle.

A position below 85 per cent indicates a position definitely
under the normal zone, from which subsequent recovery may
be expected. '

A position above 120 per cent indicates a rate of activity
which can be sustained for a relatively short period.

A position below 75 per.cent indicates a period of under-
production from which fairly rapid betterment is likely to
develop.

A position between 85 and 115 per cent is significant only
when it continues a definite trend toward increased or de-
creased output.

The cyclical positions indicated are as follows:

115% and OVer ........coovevnninnneennnnes Prosperity
115% Downward t0 85% .........ccvvneeenns Decline
85% and Below ............coiiivvvnnnnnn. Depression

85% Upward t0 115% ..........ccconvnenaen Recovery
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THE INDEX OFV UNFILLED ORDERS

Specific Title ............. Unfilled orders of United States Steel Corporation.
Unit of Measurement...... Tons.

Source of Information...... United States Steel Corporation.

Basis of Compilation....... Unfilled tonnage at end of month.

Date of Publication........ Tenth of following month.

The third barometer is that of unfilled steel orders. The
main reason for including this particular index which seems,
and actually does, to a large extent, to duplicate the pig-iron
index, is to get into the picture some reliable source of informa-
tion on the volume of new orders being placed. One of the
outstanding limitations upon the development of economic
‘fiorecasting is a lack of information in this most interesting

eld. .

Even this index does not give definitely what is most
desired. As no information is given as to the volume of ship-
ments during the period, it is possible that an increase in
unfilled tonnage occurs in 2 month when orders actually de-
creased, or vice versa.

It will be noted, of course, that this index covers the opera-
tions of the Steel Corporation only, and therefore represents
some 40 per cent of the entire steel industry.
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Period Depression Recovery Prosperity Decline
Condition Low INcREASING Hicr DecxeasiNg
Cycle A Date | ....... | ..c.... Jul., 1920 Jan,, 1921
Index | ..o ] ceeenen 11118 7573
Cycle B Date Feb,, 1922 Jun., 1922 Apr., 1923 Dec., 1923
Index 4141 5636 7879 4445
Cycle C Date Jul,, 1924 Nov.,, 1924 | .....e0 | ceveens
Index 3187 4023 ] ...eiee ] eiieeen
Cycle D Date | ....... | .cooeee | cevenen ] eeinn
Index | .....o. | ceeeeer | eveeeee ] eeenenn

The volume of unfilled orders undoubtedly moves up and
down in accordance with the general cyclical movement of
business. This index has not proved so sensitive as that of
pig-iron production, nor as that of the composite manufac-
turing index. In Cycle A, the peak in unfilled orders came
six months after the composite and four months after pig-iron.
In Cycle B, the low point came nine months after the com-
posite and seven months after pig-iron; the high point came
one month after the composite and one month before pig-
iron. In Cycle C, the low point came one month after the
composite and the same month with pig-iron. It would seem,
therefore, that, although this index can be accepted as a satis-
factory criterion of changing conditions, it is more likely to
movedafter than before the two barometers previously dis-
cusse
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Interpretation of the index of unfilled steel orders.—The
normal zone for this index is between 4,000,000 and 5,000,-
000 tons.

A position above 5,000,000 tons indicates the high phase
of the cycle.

A position below 3,500,000 tons indicates the approximate
bottom of the cycle.

A position between 4,000,000 and 5,000,000 tons is signifi-
cant only to evidence the continuation of an upward or down-
ward trend.

The cyclical positions indicated are as follows:

5,000,000 Tons and Over .............cc0vene. Prosperity
$,000,000 Tons Downward to 4,000,000 Tons ..Decline
4,000,000 Tons and Under ............co0vn.. Depression

4,000,000 Tons Upward to 5,000,000 Tons..... Recovery
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THE INDEX OF NEW BUILDING OPERATIONS

Specific Title ................ Value of building permits in 180 leading cities.
Unit of Measurement......... Dollars.

Source of Information......... Bradstreet's.

Basis of Compilation.......... Monthly.

Date of publication........... First week of following month.

The fourth barometer is that of new building operations.

Available statistics on building operations are patently in-
complete. The “Bradstreet” compilation used herein is open
to criticism, in as much as it covers only the large urban
centers and includes projects which may not be undertaken.
The “F. W. Dodge monthly summary of contracts awarded
covers only thirty states. Despite these limitations, either
of these compilations will give a fair idea of the trend of
building activity.

The interrelationship between the building industry and
business in general is readily appreciable, particularly be-
cause of the wide variations in construction operations
over given periods of time. The post-war building boom
was one of the main supports to the high business activity
which carried over the years immediately following 1922.
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Interpretation of the index of building permits.—The
normal zone for this index is between $200,000,000 and
$300,000,000 monthly. This margin covers not only ordi-
nary fluctuations but also allowance for seasonal influences
which exert great influence in this field.

A position above $300,000,000 monthly represents a degree
of activity which cannot be sustained over any prolonged
period.

A position below $200,000,000 monthly indicates the ac-
cumulation of a certain shortage of facilities which will eventu-
ally tend to stimulate activity.

Fluctuations between these amounts are without particular
significance except, as in the case of the preceding barometers,
to ecvidence the continuation of an upward or a downward
trend.

Obvious difficulties are involved in an attempt to forecast
what will prove the normal level of building operations after
the present boom has spent itself. The range here stated
represents solely the opinion of the writer and is suggested in
tentative fashion subject to later revision as necessary.

The cyclical positions indicated are as follows:

$300,000,000 and Over ...........cco000ceeee. Prosperity
$300,000,000 Downward to $200,000,000 ....... Decline
$200,000,000 and Under ..........c.cco0ueeen Depression
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THE INDEX OF FREIGHT-CAR LOADINGS

Specific Title ............ Loadings of revenue freight cars.
Unit of Measurement..... Cars.

Source of Information....American Railway Association.

Basis of Compilation..... Weekly.

Date of Publication....... Second week following reported week.

The fifth barometer is that of car loadings. The leading
railroad companies report weekly the number of cars actually
loaded with commodities for shippers. The totals are re-
ported regularly in considerable detail both as to classes of
commodities and as to regions. For the present purpose, the
grand total only is used, on an average basis for the month.

The volume of car loadings is one of the more recently
developed indexes, but already has gained wide recognition as
an acceptable criterion of current activity in trade. When
proper allowance is made for the effect of seasonal variation,
as is elsewhere explained in showing the method of reducing
this index to a percentage basis, a fairly reliable indicator is
here provided.

This index provides a good example of a business thermom-
eter put to barometric use. The volume of car loadings has
no direct forecasting utility; indirectly, however, it is service-
able in determining current cyclical position which becomes
the basis for a general forecast.
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Period Depression Recovery Prosperity Decline
Condition Low INCREASING Hior DEcCrEASING
Cycle A Date | ....... | ..cc.ee Jan., 1920 Jan,, 1921
Index | .ccovee | ceennnn 112% 90%
Cycle B Date Nov., 1921 Jun., 1922 Apr., 1923 Dec., 1923
Index 85% 97% 115% 96%
Cycle C Date Jul, 1924 Nov.,, 1924 | ....... |  .«ceeeee
Index 95% 101% | .coeeeee | veeinnn
Cycle D Date | ...cooe | eevvvee | veeevan ] veiieen
) 6.7. 15 S I e I e

A study of the cyclical movement in car loadings shows a
definite correlation between this index and the swing of gen-
eral business conditions. The peaks and valleys in loadings
compare closely with the high and low points of the business
cycle. It is not to be expected that this index would in any
way tend to precede the general trend since it is inherently a
measure of the volume of current trade. Its utility for
barometric purposes lies in its use as a criterion of present

position in the cycle. In other words, the volume of car

loadings is not a direct forecasting agent. The function is
indirect, as is the case in the preceding barometers. The
relative volume of car loadings aids in the determination of
current position in the cycle.

The volume of car loadings has proved an acceptable
indicator of the degree of existing activity in trade. Although
experience with this index has been limited to recent years,
it has been an invaluable check upon opinion as to the general
state of trade. More than once during the past several years
pessimistic beliefs have been quite refuted by the convincing
testimony of relatively large car loadings.

In Cycle A, the high point (112 per cent) came in January,
1920, coincidently with composite manufacturing, and before
any of the other barometers with the exception of security
prices. In Cycle B, the low point (85 per cent) came in
November, 1921, lagging somewhat behind the general cycle.
The following high point (115 per cent) came in April, 1923,
concurrently with the turn of the general swing. In Cycle C,
the low point (95 per cent) came in July, 1924, again in har-
mony with the business cycle.
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Interpretation of the index of freight car loadings.—The
normal zone for this index is between 95 and 105 per cent.?

A position above 105 per cent indicates that the cycle is
in high territory. If the upward movement should continue
and break through 110 per cent, the assumption would be
justified that reaction is close at hand.

A position below 95 per cent indicates that the cycle is in
low territory. If the downward movement should fall as low
as 90 per cent, there would be .justification for the belief that
definite recovery is not far ahead.

The cyclical positions indicated are as follows:

105% and OVer ......ccovvnevnnnnrcnnnccnnss Prosperity

105% Downward t0 95% .......ccovneenennsn Decline
95% and Below .........cccceieiiiancnnens Depression
95% Upward t0 105% .......cccvvevvenecene. Recovery

2The reports of the American Railway Association give the actual number
of cars and not percentages of normal. Elsewhere in this volume, a detailed
explanation appears of the method used in reducing the “crude” data to a
percentage basis in the case of car loadings. The percentages here used
conform with the illustration.



80 PRACTICAL BUSINESS FORECASTING

THE INDEX OF COMMODITY PRICES

Specific Title ............... Index of wholesale commodity prices.
Unit of Measurement........ Percentage of 1913 average.

Source of Information........ Bureau of Labor Statistics, Washington.
Basis of Compilation......... Monthly (average of four weeks).
Date of Publication.......... About twentieth of following month,

The sixth barometer is that of wholesale commodity prices.
The index number used here is the one compiled by the De-
partment of Labor and is believed to be representative of
prices throughout the country.

The price index is one of the most popular indicators of
business conditions. Advancing prices are regarded as favor-
able factors for two reasons: (1) they reflect an increasing
demand for goods; and (2) they create increased confidence
in the immediate outlook. Declining prices act conversely.

Emphasis is placed upon the thought that the business man
should not expect to find in the trend of commodity prices
the most serviceable barometer of business. The prices of
separate commodities, particularly raw materials, often do
give advance notice of fundamental changes in the business
structure, so notably demonstrated in the case of silk and
cotton in 1920. But price changes are probably more often
the effect of changes in business conditions than the cause
thereof. Price level changes chiefly reflect fluctuations in
aggregate conditions of demand and supply. Of course, rising
prices do encourage optimism and thus stimulate further ac-
tivity. But the initial impetus originates outside the money
market. In short, price indexes are more serviceable as
barometers of the continuity of the business trend than as pre-
cursors of an impending change.
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Period Depression Recovery Prosperity Decline
Condition Low INCREASING Hicn DEczeASING
Cycle A Date | ....... | ....... May, 1920 Jan,, 1921
Index | ....... | ....... 247 170
Cycle B Date Jan., 1922 Jun,, 1922 Mar., 1923 Dec., 1923
Index 138 150 159 151
Cycle C Date Jun,, 1924 Nov.,, 1924 | ....... saseees
Index 145 D N [
Cycle D Date | ....... |  cieveve | vevnene | eeennnn
Index | ..o | eeveeee ] ciieiie ] ceeeeen

Probably no index of business conditions is watched more
carefully or exercises greater influence upon commercial opin-
ion than the trend of prices. While it is true that prices are
determined by conditions of demand and supply and that
variations in conditions of supply therefore affect prices, it
is probably likewise true that as a general rule conditions of
demand vary more widely than conditions of supply. Ac-
cordingly, a rise in price levels usually indicates an increased
demand for commodities just as a fall in prices reflects a
decreased demand. An augmented demand for commodities
signifies either the existence or the expectation of greater
activity in business and a slackened demand has the opposite
connotation. So it happens that rising prices are considered
to be a favorable factor in the business situation and that
declining prices are construed unfavorably.

A study of the movement of prices over recent years veri-
fies the expected correlation with the business cycle. In Cycle
A, the peak came in May, 1920 (247), four months after
car loadings and the composite manufacturing index, and
two months after pig-iron production. In the Cycle B, the
low point came in January, 1922 (138), eight months after
composite manufacturing, six months after pig-iron produc-
tion, and two months after car loadings. The subsequent
peak came in March, 1923 (159), concurrently with composite
manufacturing, onme month before car loadings and two
months before pig iron. In Cycle C, the low point came in
June, 1924 (145), again coincidently with composite manu-
facturing, and one month before pig iron and car loadings.
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The more recent experience shows a closer time correlation
with the business cycle. This tendency should continue. In
Cycle A, inflation had been carried so far that prices were
advanced well beyond conservative warrant. In the subse-
quent deflation which carried far into Cycle B, it was some
time before a new price level could be established. This level
proved to be at about 150.

The prewar experience indicated that, in normal times, the
general average of prices tends to fluctuate with relatively
narrow limits above and below an established equilibrium.
Although the balance of opinion inclines to the belief that
prices are likely to show a gradual downward tendency over
the next decade, it now appears that a post-war equilibrium at
about 150 per cent of the 1913 average has been established.
A zone of normalcy for price movements might arbitrarily be
established between 6 per cent above and 6 per cent below
this level. The interpretation would be that an advance
above 159 would indicate relatively high prices, and a time for
cautious buying. Conversely, a decline below 141 would sig-
nify relatively low prices, and a favorable time for purchasing.!

* 8ee Harvard Economic Service, Vol. IV, Weekly Letter No. 7, p. 50.
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Interpretation of the index of wholesale commodity prices.
~—The normal zone for this index, based upon the post-war
experience, is between 145 and 155 per cent.

At 150, the price index would be at approximate normal.

From 150 up to 155 the index would represent the upper
part of the normal zone of fluctuations, and from 150 down
to 145, the lower part of the zone.

Above 155, the index would show that the cycle was in a
high position.

Below 145, the index would show that the cycle was in
a low position.

If the index should break above 160 it would indicate the
probable existence of an unhealthy period of overexpansion.
On the other hand, if the index should break through 140
it would indicate that prices were lower than could perma-
nently be justified.?

The cyclical positions indicated are as follows:

155and OVer ......ccvvvvvineencccncconccnes Prosperity
155 Downward t0 145 ..........cccc0000eeeee. Decline
145 and Below .........covvenivennnccnnnnnss Depression
145 Upward t0 155 .........coi0eeenvncnnnns Recovery

®In as much as price changes are accomplished through variations in the
value of the dollar as well as in the value of commodities, the criteria here
stated must be subject to later revision as monetary conditions change.
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THE INDEX OF INTEREST RATES

Specific Title ................Interest rates on 46 months commercial paper.
Unit of Measurement......... Percentage.

Source of Information......... Financial and Commercial Chronicle.

Basis of Compilation.......... Weekly (averaged for the month).

Date of Publication........... Saturday.

The seventh barometer is that of interest rates.

The cost of borrowing money, better known as the rate
of interest, plays an important part in business operations.
Few enterprises are able to finance themselves without out-
side assistance. If the capital is sought for permanent invest-
ment, such as new buildings or equipment, long-term bonds are
issued through investment bankers. If the money is desired
for temporary use, such as seasonal carry-over, commercial
bank loans are arranged. Low interest rates thus tend to
encourage activity and high rates to discourage operations.
There is that school of economic thought which ascribes to
conditions in the money market the chief causal factor in
changing business conditions. One may not agree with this
opinion and yet find in the condition of the money market a
serviceable barometer.

Interest rates vary not only with cyclical changes in busi-
ness but as well according to the season of the year, the
responsibility of the borrower, the nature of the collateral,
the duration of the loan, and the purpose of the commitment.
For barometric use, short-term commercial paper rates are
probably the most serviceable.

The relationship of interest rates to business conditions is
fairly obvious. The major part of the business of the coun-
try is transacted on a credit basis, and is financed through com-
mercial bank loans. An increase in the volume of business is
normally followed by an increased demand for loans. The
increase in the demand for credit is naturally followed by a
rise in the cost of borrowing. In times of prosperity, loans are
generally expanded and interest rates are relatively high. In
fact, the increasing cost of borrowing becomes one of the
deterring factors to further business expansion and definitely
contributes to the subsequent recession. As activity declines,
loans contract, and, with the falling off in the demand for
accommodation, interest rates move downward. In times of
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depression, reserves are large, the demand for credit is small,
and interest rates are relatively low.

It may be noted that the Federal Reserve discount rate
is not given a place among the suggested barometers. The
inference is, not that it lacks importance, but rather that
inexperience renders it difficult of interpretation. Ultimately
it should become one of the most important barometers, but
now it is in the experimental stage. The rate is available,
not to the business public, but to member banks of the Federal
Reserve system. It is a central bank rate, and, as such, should
reflect fundamental credit conditions in the country. More
recently, it has been in the nature of a psychological tool by
which the Federal Reserve Board has exercised a paternal
control over the trend of business activity.?

*«Time is of the essence of success in matters of credit and currency
regulation by central or reserve banks. There are times on an upward trend
of industry when the intervention of the Federal Reserve system by suitable
discount policy can stimulate a forward movement in industry by maintaining
a low rate; and later on by an advance of rate restrain the speculative exten-
sion of industry and thus serve to maintain a good condition of activity and
prosperity. On a downward trend of industry, when the thing most to be
feared is hasty liquidation under the fear of monetary stringency, Federal
Reserve banks through their rate policy can do much to make the inevitable
liquidation gradual and orderly by lowering rates.”—Speech of A. C. Miller,
Federal Reserve Board, at Boston, Mass., Nov. 16, 1925.
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Period Depression | Recovery Prosperity Decline
Condition Low INCREASING Hicn DEecrEASING
Cycle A Date | ....... | .eeeen. Aug., 1920 Jan,, 1921
Index | ....oec | cevennn 8.00 7.81
Cycle B Date Jul,, 1922 Nov., 1922 : Sep., 1923 Dec., 1923
Index 3.94 4.60 | 5.16 4.97
Cycle C Date Sep., 1924 Nov,1924 | ....... | «ceeveen
Index 3.13 328 | ceeeeen ] aeee..
Cycle D Date | .coevee | evveene | vvevier ] ciiieen
Index | .cooeeee | eeveeee | eeeiees 1 el

Since interest rates are primarily an effect and not a cause
of changing conditions, the reasonable expectation is that a
lagging tendency should be observed in the cyclical movement.
Such has proved to be the case. The peak in Cycle A came in
August, 1920. In Cycle B, the low point came in July, 1922,
and the high point in September, 1923. In Cycle C, the low
point came in September, 1924. In comparison with the peaks
and valleys of the other barometers, it becomes plainly evi-
dent that interest rates lag many months after the general
trend. So definite is this lag, that the cycle of interest rates
seems to run almost a complete phase behind the general cycle.
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Interpretation of the index of interest rates.—The normal
zone for this index is between 4 and 5 per cent.

A position above 5 per cent indicates that the cycle is fairly
well advanced and that the negative phase is not far distant.

A position above 6 per cent, if rates go so high, indicates
that the cycle is close to, or possibly beyond, its peak.

A position below 4 per cent, under ordinary conditions, in-
dicates that the cycle is in low territory.

A position between 4 per cent and 5 per cent, as with the
previous barometers, is of significance only when it reflects a
continuing trend,

The cyclical positions indicated are as follows:

5% and OVer ........ccovveveeininnnannenns Prosperity
5% Downward t0 4% .........cccvveeneenens Decline
4% and Under .........cvveiieiinnnancnnnss Depression

4% Upward t0 5% .......c.oooiviinninnnee. Recovery
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THE FEDERAL RESERVE RATIO
Specific Title ............Ratio of reserves to liabilities of all Reserve banks.
Unit of Measurement.....Percentage.
Source of Information....Federal Reserve Board, Washington.
Basis of Compilation.....As of Wednesday of each week.
Date of Publication.......Friday of each week.

The eighth barometer suggested is the Federal Reserve
ratio of legal cash reserves to net note and deposit liabilities.

This ratio is of importance, in that it reflects the condition
of our central banking system which comprises about 70 per
cent of the banking resources of the nation. The member
banks are required to keep on reserve with the Reserve banks
an amount which varies with localities, but which averages
about 10 per cent of their deposits. In turn the Reserve banks
" are required to keep 35 per cent in cash against deposits of
member banks and 40 per cent in gold against notes in cir-
culation. The margin over this legal minimum of between 35
and 40 per cent shown in the current ratio reflects the avail-
able unemployed credit facilities of the system.

An experience of ten years has thus far proved inadequate
to establish a definite idea of where the reserve ratio should
be under normal conditions. So long as the Reserve banks are
to be the chief custodians of the gold supply of the world, the
reserve ratio may be expected to remain close to its present
high position of about 75 per cent. If a readjustment of the
gold holdings is to be made under an international plan
whereby a substantial part of the present holdings will be
exported, the future reserve ratio will be materially lower.

While experience with this index is still too limited to per-
mit its wide acceptance as an established sensitive barometer,
it undoubtedly does serve even now as a worth-while indicator.
With reserves fairly constant, an increase in the ratio is in-
dicative of declining business, and a decrease, of more active
business. Under present conditions, a ratio over 80 per cent
signifies a subnormal position of the cycle, just as a ratio
under 70 per cent signifies an above-normal position. But,
since changes in the amount of cash reserve have greater ef-
fect upon the ratio than do changes in the total liabilities, it
is necessary to make allowance for this factor in the sug-
gested interpretation. From. a current economic viewpoint,
changes in liabilities at the Reserve banks are more significant
than changes in the amount of cash reserve.
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Period Depression Recovery Prosperity Decline
Condition Hicun DECREASING Low INCREASING
Cycle A Date | ....... | ..ocoen Apr., 1920 Jan., 1921
Index | ....... | ..o.n. 424 49.0
Cycle B Date Jul,, 1922 Nov., 1922 Mar., 1923 Jan., 1924
Index 79.2 76.4 75.5 81.3
Cycle C Date Jul,, 1924 Nov, 1924 | ....... |  ..ee..
Index 83.0 b S N
Cycle D Date | ....... | ceeeeer | cevveee | eeen.n.
Index | .ccovve | eeveeee | eeeeeee ] aeeee..

Despite the influence of the unusual factors which have

operated in the Federal Reserve system, the reserve ratio has’
shown a definite cyclical movement over recent years. Unlike
the tendencies of the barometers previously discussed, the ratio
is low when business is active, increasing as business declines,
high when business -is depressed, and declining as business
recovers. In Cycle A, the low point (42.3) came in April,
1920. 1In Cycle B, the high point (79.2) came in July, 1922,
and the low point (75.5) in March, 1923. In Cycle C, the
high point (83.0) came in July, 1924." As in the case of

interest rates, the more recent experience is in better concur-
rence with the business cycle.
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96 PRACTICAL BUSINESS FORECASTING

Interpretation of the Federal Reserve ratio.—The normal
zone for this index is between 70 and 80 per cent.

A position below 70 per cent indicates the high phase of
the cycle.

A position above 80 per cent indicates the low phase of
the cycle. ,

Under conditions which obtain as this book is written, the
reserve ratio will ordinarily fluctuate between these*positions.
Warrant exists for the belief, however, that these conditions
will not prove permanent and that some revision of these per-
eentages will be necessary at a later date.

The cyclical positions indicated are as follows:

70% and Under .........ccovvivnennones ... .Prosperity -
70% Upward t0 80% ....c.ovvvveernaannanns Decline
80% and OVer ............covevveennannnnn. Depression

80% Downward t0 70% .......cccoveeennnnn. Recovery
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THE INDEX OF INDUSTRIAL STOCK PRICES

Specific Title ........ ..Dow-Jones average price of twenty industrial stocks.
Unit of Measurement. ...Dollars.

Source of Information...Wall Street Journal.

Basis of Compilation....Average of daily closing prices.

Date of Publication..... Daily.

The last of the suggested barometers is that of industrial
stock prices.

The stock market is probably the most popular business
barometer. When stock prices advance, the impression is that
it foretells increased business activity. The prospect of larger
earnings encourages the purchase of stocks just as the opposite
outlook acts contrariwise.

No other barometer of business shows so great a fluctuating
tendency as the stock market. Upward and downward trends
are interrupted by reactions which make highly difficult the
interpretation at any given time. But it is usually possible to
discern whether the market is relatively high or low and how
far the current trend has developed. Such an approximation
will serve for the present purpose.

Although the general statement has been made that no
barometer now in use has proved an infallible forecaster of
the future, it may be well specifically to include the stock
market barometer in this category. This barometer is recog-
nized, not because it has been invariably correct, but because
it is more often right than wrong.*

¢ Taken over the whole list of stocks their fluctuation discounts not what a
few men know, however well informed they may be, but the sum of all that
everybody knows. It includes all that a jobber knows about the condition of
the textile trade, all that the best banker knows about the future movements of
money, because it includes all that all the bankers know. It includes the best
informed company president’s full knowledge of his own business, together
with the knowledge of all other businesses. It sees the general conditions of
transportation in a way that the president of no single railroad can ever see.
It is better informed on crops than the farmer or even the Department of
Agriculture. It has the sum of practical knowledge of everything bearing on
our finance, both domestic and foreign influences, reduced to what has been
called the bloodless verdict of the market place—W. P. Hamilton, in The
Wall Street Journal, April 18, 1925,
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Period Depression Recovery Prosperity Decline
Condition Low INCREASING Hicr DECREASING
Cycle A Date | ....... | .cc.ee. Nov., 1919 Jan., 1921
Index | ....... | ..cc.e. 119.62 75.1
Cycle B Date Aug., 1921 Jun,, 1922 Mar., 1923 Dec., 1923
Index 66.8 934 104.3 94.1
Cycle C Date ‘May, 1924 Nov,192¢ | ....... | .......
Index 90.5 1082 | coiiie ] cieeeen
Cycle D Date | ....... | «eeeeer | ceeinie ] eeiiaan
Index | .coveee | eviveer ] eeeeeen | e,

The stock market barometer, while not infallible, has gen-
erally proved a fairly reliable barometer of business. Its
cyclical movement is even more pronounced than is usually
the case in the trade indicators. In Cycle A, the peak
(119.62) came in November, 1919, two months before com-
posite manufacturing and car loadings, five months before
pig iron, six months before commodity prices, and ten months
before interest rates.

The subsequent record has been interesting. In Cycle B,
the low point (63.90) came in August, 1921, three months
after composite manufacturing, ome month after pig iron,
three months before car loadings, five months before com-
modity prices, and eleven months before interest rates. The
succeeding high point (105.38) came in March, 1923, con-
currently with composite manufacturing and commodity prices,
one month before car loadings, two months before pig iron,
and six months before interest rates.

In Cycle C, the low point (88.00) came in May, 1924, one
month before composite manufacturing and commodity prices,
two months before pig iron and car loadings, and four months
before interest rates. As this chapter is being written the
index number has reached a new high point of 166.64 in Cycle
C. As thisis far above the preceding highest record, 119.62,
in November, 1919, the assumption is reasonable that the
peak of Cycle C has been attained and that the next move-
ment of the index is likely to be downward.
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Interpretation of the index of industrial stock prices.—
The normal zone for this index was between 80 and 100
-prior to the recent great advance in prices.

Although confirmation is still in the future as this book is
being written, there is justification for the assumption that
possibly a new level of stock prices will develop out of the
recent advance. It would be illogical to contend that a posi-
tion of about 160 can long be sustained, in view of the fact
that the highest previous peak was below 120. Yet it seems
difficult to believe, in view of the development of the country,
that industrial stock prices can return to their fotmer levels.
There is a certain hazard in predicting that a new higher level
will develop, but one can be more confident on that score than
on a guess as to where, approximately, that level may be.®

For the time being, at least, these tentative suggestions are
offered with respect to cyclical indication:

12000 and Over ...........ccovveeinnnnnn Prosperity
120.00 Downward to 100.00.............. Decline
100.00 and Under ..........ccoiveveennns Depression
100.00 Upward to 120.00................. Recovery

® Certain substitutions are made from time to time among the twenty indus-
trial companies whose common stocks are used for this purpose. These changes
are made necessary by variations in ‘market popularity, capitalization, etc.
The companies included at the time of writing are: American Can, American
Car and Foundry, American Locomotive, American Smelting and Refining,
American Sugar, American Telephone and Telegraph, American Tobacco,
General Electric, General Motors, JInternational Harvester, Kennecott Copper,
Mack Trucks, Sears-Roebuck, Texas Company, United States Realty, United
States Rubber, United States Steel, Westinghouse Electric, Western Union,
Woolworth.



CHAPTER VII
SHORT-TERM FORECASTING (UP TO ONE YEAR)

Underlying factors.—Two basic factors form the founda-
tion for forecasts over a single year. The first of these is
cyclical movement and the second is seasonal variation. The
predetermination of cyclical movement is much more difficult
than the prediction of seasonal variation. The former is
something of an adventure into psychology and involves con-
sideration of imponderable forces as well as those which are
susceptible of precise measurement. The latter is a problem
in mathematics with a variation in results depending upon the
selected data and the method of computation. As cyclical
movement has been discussed in connection with medium-term
forecasts, greater emphasis in this chapter will be placed upon
seasonal variation.

Cyclical movement.—The methods employed in the adjust-
ment of medium-term forecasts for cyclical movement of busi-
ness conditions obtain similarly in the adjustment of short-
term forecasts. The first stage of the problem is the determi-
nation of current position in the cycle. When present position
has been allocated, the future cyclical movement may be pre-
dicted with a reasonable degree of accuracy from the empirical
laws of the cycle. As has been previously emphasized, how-
ever, the cyclical prediction is more likely to be accurate with
respect to the sequence of later developments than with respect
to their exact time, duration, and extent.

As the average business cycle has a duration of about forty
months, and as four successive stages must be accomplished
during this period, it is unlikely that any given phase of the
cycle will continue unchanged over twelve successive months.
Since short-term forecasts cover a period up to twelve months,
it is imperative that careful consideration be given to the al-
most certain assumption that there will be a change in the
tone of business before the period is completed. General com-
mercial activity is more likely either to increase or to decrease
than to remain at its existing level. The most satisfactory
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method of estimating in advance in what direction business
will move is through the determination of whether the business
cycle is in a positive, or a negative, phase, and how far the
cycle has moved through the existing phase.

For demonstration purposes, the business cycle may be com-
pared with the familiar time clock. At 12 o’clock the cycle is
at its highest point, at 3 o’'clock midway through the period
of decline, at 6 o’clock at the low point of depression, and at
9 o'clock midway through the period of recovery. From
twelve to six is the negative phase and from six to twelve is
the positive phase. Through the use of the barometers de-
scribed in the previous chapter, the current position of busi-
ness in the existing cycle is determined as being at 4 o’clock,
8 o’clock, or 12 o'clock, as the case may be.

If business is at 4 o’clock, the assumption is reasonable that
a period of depression.is likely in the months immediately
ahead, bringing with it the customary characteristics of dull
times, low prices, and lethargic markets. If business is at 8
o’clock, the expectation is warranted that over the next twelve
months trade will grow more active, prices will advance, and
orders and production will increase. If business is at 12
o’clock, it is clearly a time for caution, as the probabilities now
favor a slowing down in trade, declining prices, and recession
in industry.

While a strict mathematical construction of the average
duration of the business cycle would indicate a total duration
of forty months, with ten months for each of the four periods,
such uniformity never exists. A period of prosperity may con-
tinue for more than a year; on the other hand, a period of
depression may not be sustained over six months. Yet experi-
ence shows that it is usually advisable to assume that the busi-
ness cycle will move from its current position into the suc-
ceeding phase during the subsequent twelve months.

Seasonal variation.—Short-term forecasts which involve
either monthly or quarterly estimates should be made with due
allowance for the effect of seasonal influences. In some lines,
seasonal influence is most potent, and in other lines relatively
unimportant. Business, as a whole, is subject to seasonal
movements, as any merchant or manufacturer will readily tes-
tify. Anincrease in activity during the spring and fall months,
with a decrease during the summer and winter months, is
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widely regarded as a normal tendency in business. Psychology
combines with climatic conditions to accomplish these seasonal
movements.

For the purpose of the present discussion, seasonal variation
may be defined as the tendency of conditions in each of the
twelve months of the year to depart from average conditions
throughout the entire year. An illustration is afforded in the
volume of new building under construction. During the win-
ter months, adverse weather conditions cause building opera-
tions radically to be reduced. As is shown in the accompany-
ing chart, January operations are usually only 70 per cent of
the average monthly total for the year. February is only
slightly better, with 73 per cent. A great stimulation comes
with the spring months, however, March being 122 per cent,
April 135 per cent, May 123 per cent, and June 119 per cent.
Building activity thereafter declines, as indicated by the index
of 106 per cent in July, 98 per cent in August, 95 per cent
in September and October, 86 per cent in November, and 78
per cent in December.

SEASONAL INDEX
or
_BUILDING OPERATIONS

g

I

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
70 73 122 195 123 119, Q6 98 95 93 @86 78
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The determination of the index numbers for seasonal varia-
tion is accomplished by the application of mathematical formu-
lae to past experience. Actual data over a period of years are
selected and an average condition for each month is deter-
mined. Care is necessary in the selection of both the period
under observation and the method of calculation. Under ordi-
nary conditions, the experience of the past ten years is a fair
criterion. A period of less than ten years would tend to over-
emphasize the effect of one or two abnormal years; a period
exceeding ten years would tend to diminish the effect of the
more important recent years. In some instances a simple arith-
metical average gives a satisfactory index; in others, a more
complicated calculation, the link-relative method, is necessary.!

It is obvious that the degree of seasonal variation depends
upon the nature of the subject. Retail sales of jewelry are
highest in December, a month in which building operations are
relatively low. No single set of index numbers, therefore, is
available for all lines of activity. A separate calculation is
required in each instance. Indeed, in numerous cases, no
marked effect of seasonal influence is present, and, therefore,
an index number, although mathematically calculable, is not
practical. In the ensuing compilation, seasonal index num-
bers of a few selected items are presented. It is interesting
to note the varying effects between the items, and the range
in the individual items.

INDEX NUMBERS OF SEASONAL VARIATION

Electric-
Bank Building  Pig-iron  Business Power
Month Clearings  Permits Production Failures Production

January ............ 109 70 102 142 107
February ............ 91 73 93 99 96
March .............. 102 122 104 99 . 102
April .eviiiinnn... 100 135 101 95 97
May .....ooovvvnnnnn 97 123 101 92 99
June c..eiriiniin.n. 97 119 97 89 97
July covvieiiiiiin 98 106 98 9% 97
August .............. 91 98 101 88 98
September .......... 94 95 98 86 97
October ............. 108 95 103 98 102
November ........... 105 86 102 99 103
December ........... 108 78 100 118 105

*For an explanation of various methods employed, the reader is referred
to any recent book on statistical method, such as “Economic Statistics,” by
G. R. Davies, or “Handbook of Mathematical Statistics,” published by
Houghton Mifflin -Co.
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Limitations in seasonal indexes.—The fact that the de-
termination of seasonal indexes is a pure mathematical prob-
lem may easily cause an overestimation of their accuracy.
Even when no criticism of the selected period or methodology
is warranted, the result often requires qualification. In the
first place, the index may prove to be a correct mathematical
average, which is not confirmed by parallel uniformity in the
actual data. For example, it may seriously be questioned if
there is any true seasonal variation in copper production, al-
though it can scarcely be disproved that a decided variation
exists in building operations. In the second place, new causal
factors may operate to change entirely the seasonal experience
of former years. Seasonal variations in interest rates were
radically changed after the development of the Federal Re-
serve system. In the third place, the indexes reflect a mathe-
matical accuracy which is quite out of accordance with the
facts. The index number for United States merchandise ex-
ports for the month of January is 112.1, although a more ac-
curate statement would be that it is normal for the volume of
January exports to amount to between 110 and 115 per cent
of the average month for the entire year.

Application of seasonal indexes—The adjustment of a
short-term forecast for seasonal variation is accomplished by
making the proper percentage deduction or addition to the
previously determined estimate for each month. If it is as-
sumed that the total volume of business estimated over a
single year is $240,000, and that seasonal index numbers are
as shown, a monthly forecast of the sales would be as shown:

Monthly Average Seasonal Adjusted

Month for the Year Index Forecast
January ....cciiiiiiiieieens $20,000 98 $19,600
February .......ccccevevnnnns 20,000 93 18,600
March ....cooivieveciienennnn 20,000 105 21,000
April ..o 20,000 102 20,400
May ooeoriiniineeneineananns 20,000 104 20,300
| 99 19,800

98 19,600

100 20,000

98 19,600

104 20,800

99 19,800

100 20,000



Cuarter VIII

PRACTICAL UTILIZATION OF LONG-TERM
FORECASTS

Methods in use.—This is the first of three chapters which
contain practical illustrations of forecasting methods as em-
ployed by representative American companies. The examples
have been selected from all classes of enterprise, including rail-
roads, public utilities, and industrials. The illustrations have
been grouped in three chapters, according to the time involved
in the forecast, to conform with the previous treatment. Be-
yond this time similarity, no attempt has been made at co-
herence between the cases. The grouping is purely one of con-
venience, as the examples are mutually independent.

It is the exceptional enterprise which looks beyond the next
five years. The very large companies are almost compelled
to do so, in view of the time required to plan and provide addi-
tional facilities on an immense scale. "The smaller companies,
however, are beginning to consider more seriously their posi-
tion five and ten years in the future. One of the great causes
of economic waste is the investment of capital in enterprises
whose immediate future is promising, but which find the more
distant horizon much less attractive.

All of the examples represent an intelligent attempt to co-
ordinate corporate policy with future development. Criticism
of the methods must be tempered with due appreciation of the
fact that this is a field in which there is little experience to draw
upon. No claim of scientific exactness is made, nor is it be-
lieved that, in any case, present knowledge is beyond the ex-
perimental stage. These methods are being used, however,
with results, if not entirely accurate, at least sufficiently satis-
factory to warrant continuance.

Forecasting telephone growth.—The method employcd in
forecasting the demand for telephone service is based upon the
broad assumption that the trend during recent years will con-

108
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tinue into the future. Four factors are taken into considera-
tion:1!

1. A statement and analysis of the existing market and
sales, including an analysis of sales by market classes, service
classes, and local sectional areas.

2. A forecast of the market for telephone service at a
future date or dates.

3. Estimates of the amount of service that will be sold
in the areas under consideration at a future date or dates,
under specified price or rate conditions.

4. An analysis of the relation between revenues and invest-
ment and expense resulting from the estimates of sales under
the various price schedules to be tested, and finally the selec.
tion of the most satisfactory commercial basis.

The first step of this method is the preparation of a survey
of existing conditions. For this purpose a representative com-
munity having a population of 1,000,000 is chosen. The ter-
ritory is divided into three sections: (1) the central business
region; (2) the neighborhood business section; and (3) the
residential region. In the first section, a survey establishes the
percentage of actual users of telephone service to the potential
customers subdivided according to the lines of business. Al-
though the grand average may show a realized percentage of
87 per cent, the detailed analysis may show separate per-
centages ranging from below 10 per cent in small warehouses
to a full 100 per cent in department stores. The same method
is employed in the analysis of the neighborhood business sec-
tion. The grand average may be 58 per cent, ranging from
10 per cent in small retail stores to 100 per cent in drug
stores. The classification in the residential section is on the
basis of the monthly rental charge. The grand average may
be 32 per cent, ranging from as low as 1 per cent in flats
renting under $15 monthly to 96 per cent in private residences
renting over $100 monthly, Through refinement of these sta-
tistics, data are made available showing the number of various
classes of users per 1000 population, the extent to which each
of these classes is a user of telephone service, and the nature
of the service employed.

2 Harvard Business Review, Vol. 1, No. 3, p. 270.
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The second step is the estimate of population for future
years. To the present population is added the expected in-
crease based upon the experience of preceding decades. Allow-
ance is made for the influence of factors which may cause
future development to be either more or less rapid than in
the past. A city with a population of 250,000 in 1920 may
reach 350,000 in 1930, due partly to natural growth, partly
to industrial expansion, and partly to minor influences. An-
other city with the same population in 1920 may have an esti-
mated population of only 275,000 in 1930, due to a difference
in tendencies.

The third step is the application of existing ratios to the
estimated population for the years under observation. Quali-
fication on an arbitrary basis is made for anticipated changes
in present ratios. While there is no assurance that the esti-
mated population will be realized, or that existing ratios will
continue to hold good, forecasts of this nature serve as a guide
to management much more efficiently than would an unedu-
cated guess or a disposition to let expansion plans wait upon
the actual development of the community.

Forecasting factory expansion.—Factory expansion pro-
grams should be planned several years in advance, if full ad-
vantage is to be taken of favorable conditions. In the first
place, from one to two years is ordinarily required from the
day actual expansion operations begin until production can be
accomplished. In the second place, the additional capital re-

quired must be provided in advance of construction. In the
third place, advantage may be taken of periods in the business
cycle favorable to building operations. In the fourth place,
the danger of ovcrexpansion of departments through deceptive
temporary increases in orders is lessened. In the fifth place,
the factory is put in a position to give satisfactory delivery
dates at all times.

Unless such planning is undertaken, many difficulties and in-
conveniences are almost certain to arise. If expansion is un-
dertaken, as is usually the case, only when forced by accumu-
lated unfilled orders, the results leave much to be desired.
First, the demand existing at the time expansion is started is
measurably slackened by the time added production is avail-
able. Second, expansion may be desired but impossible, due
to inability to finance at the time. Third, expansion is
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likely to be undertaken at a time when building costs are ab-
normally high. Fourth, unless a careful survey is made of
the volume of probable orders over the ensuing ten years,
expansion may be authorized to meet a temporary bulge in
orders. Fifth, the factory is not in a position to give satis-
factory service on deliveries when orders increase beyond past
experience. Delayed shipments are often caused, not by the
time required for manufacture but by inadequacy of factory
capacity. :

Three factors are involved in planning for expansion. The
first is the determination of existing conditions, which requires
a study of capital invested and output capacity. The second
is a forecast of departmental sales volume annually over a
period of years. The third is a comparison between' existing
conditions and prospective requirements.

A careful study is made on a departmental basis of invested
capital and output capacity. Invested capital includes the
book value of physical property utilized by the department,
both equipment and supplies. Output capacity is computed on
an annual basis in terms of sales prices. It does not represent
the maximum capacity under the most favorable conditions, as
these conditions never exist concurrently. Labor difficulties,
machinery breakdowns, delays in shipments, lack of uniformity
and balance in orders, all tend to prevent the achievement of
such a maximum. It is customary to regard 80 per cent of the
maximum as a fair measure of output capacity. A plant oper-
ating at “70 per cent of -capacity” is working at about 56
per cent of maximum. Both invested capital and output capac-
ity are reduced to “dollars per square foot” of floor space for
convenience in estimating.

The methodology is shown in the accompanying table. It
may be assumed that the plant has five departments—A, B, C,
D, E. Department A has 20,000 square feet, $100,000 in-
vestment, $280,000 annual sales capacity. The investment is
$5 per square foot and the annual sales capacity $14 per
square foot. An increase of $42,000 in sales capacity would
require 3,000 additional square feet of floor space at a cost
of $5 per square foot, or an added investment of $15,000.
The estimated sales for Department A for the year 1927 are
$200,000, for 1928, $220,000, for 1929, $242,000, for 1930
$266,000, for 1931, $294,000. These estimates are pre-
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pared in accordance with methods outlined in the previous
chapters. Usually independent estimates are set up, one by
the general office and one by the sales force, and the dis-
crepancies adjusted. The general office estimate is based
upon past records and trends. The sales force estimate is
based upon future prospects gained from direct contact with
customers.

The analysis indicates that Department A has adequate
facilities to take care of anticipated orders until 1931, by
which time increased capacity will probably be necessary.
As two years are required to bring new facilities on a produc-
tion basis, a tentative memorandum is made on the 1929
agenda to consider an increase in Department A. The matter
will be discussed in 1929 on the basis of revised forecasts,
and a decision made at that time.

An analysis of Department B indicates that orders will be
in excess of current capacity by 1928. As it is assumed that
the study is being made in September of 1926, it is necessary
now to authorize expansion of the department.” To what ex-
tent should capacity be increased? Present facilities permit
$120,000 yearly sales; the 1928 estimate is $126,000; the
1929, $132,000; the 1930, $139,000; the 1931, $146,000.
In view of the rate of increase, the relatively low cost of
expansion in this department ($8 per square foot), and the
economy of sizable additions at each step, the decision is to
increase the capacity to $150,000 and to authorize an appro-
priation of $20,000 for this purpose. ($150,000 minus
$120,000 equals $30,000 divided by $12—sales capacity per
square foot—equals 2,500 square feet; 2,500 multiplied by
$8 equals $20,000.)

An analysis of Department C shows a most interesting sit-
uation. Sales for 1927 are estimated considerably in excess
of existing capacity, yet estimates for 1928 and 1929 are below
facilities. This condition is not unusual and may be due either
to cyclical movement or to accidental causes. The value of
long-term forecasts is herein shown. The ordinary impulse
would be to increase facilities to take care of the expected
business in 1927. But experience shows that the facilities
cannot be provided in so short a time, and, furthermore, that
such facilities would probably be idle for several years there-
after. Accordingly, the decision is to permit existing facili-
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ties to remain unchanged, to get the greatest output possible
in 1927, to get part of the business on the basis of early 1928
delivery, and to put off expansion until the permanent demand
has approached present capacities. In this case, estimated
orders will not permanently exceed existing capacities until
1930. Accordingly, expansion of Department C goes on the
tentative 1928 agenda. The preliminary estimate calls for
$400,000 capacity in 1930. As explained in the preceding
paragraph, this will require $200,000, and this amount is
carried into the preliminary financial requirement budget for
1928 ($400,000—new capacitp—minus $300,000—present
capacity—equals $100,000—capacity to be added—divided by
$10—sales capacity per square foot—equals 10,000 square
feet; 10,000 multiplied by $20—investment per square foot
—equals $200,000).

An analysis of Department D indicates adequate capacity to
meet estimated sales through the period under survey. A sim-
ilar analysis of Department E shows expansion required by
1930, and, following previous procedure, gets on the 1928
agenda and tentative financial requirement budget for $14,250.

The aggregate totals afford an interesting study. Total
capacity, at $1,070,000 annually, compares with estimated
sales of $970,000 in 1927, $856,000 in 1928, $939,000 in
1929, $1,075,000 in 1930, and $1,190,000 in 1931. This
would indicate that current capacity is adequate until 1931,
and, therefore, that plant expansion should not be necessary
for several years. Yet the departmental analysis shows that
immediate provision should be made for the expansion of at
least one department. This condition arises, because depart-
mental space is seldom interchangeable, as idle space in one
department can rarely be utilized for production of a nature
different from the regular routine.

Financial requirement forecast—Financial requirements
should be estimated several years in advance, especially by
companies that are enjoying a relatively rapid growth. Un-
less this is done, new capital may not conveniently be secured
when needed. Moreover, financial embarrassment may be
incurred from overexpansion. It is essential at all times that
the financial position be strongly fortified and that an adequate
degree of liquidity give assurance of sustained solvency.

The first step is the determination of capital requirement for
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each year, which involves separate consideration of fixed capi-
tal and working capital. A study of past.experience and
present conditions will indicate a certain ratio between fixed
capital investment and annual sales, which, in this instance,
may be assumed to be one dollar in fixed capital to one dollar
in annual sales. Fixed capital investment over the period is
thus approximated from the estimated sales volume by apply-
ing a factor of 100 per cent. The amount of working capital
is estimated in the same fashion in terms of the established
ratio to annual sales. It may be assumed that, over the past
ten years, cash on hand has averaged 10 per cent of annual
sales, inventories have averaged 40 per cent, receivables have
averaged 10 per cent, and payables have averaged 10 per
cent. Thus, the total current assets have averaged 60 per
cent of sales and the current liabilities 10 per cent, leaving
net working capital at 50 per cent of sales. Working capital
investment over the period may thus be approximated from
estimated sales by applying a factor of 50 per cent. The
amount required for fixed capital is then added to the amount
required for working capital to get the total capital require-
ment for each year.

The estimate of available capital is made by adding to
the capital at the beginning of each year the undistributed
earnings of the current year. Undistributed earnings com-
prise the net earnings after the payment of all interest and
dividend charges, and also include appropriations made for
retirement, replacement, and depreciation reserves. The
analysis of past operations may indicate that the amount of
these undistributed earnings averages about 10 per cent of
annual sales. This new capital, made available from within
the industry, is termed “plowed-in-earnings.” The total of
the invested capital at the beginning of the year plus the undis-
tributed earnings becomes the available capital to meet the re-
quirements of the year. :

The third step is the comparison of the amounts required
with the amounts available. As is shown in the accompanying
table, the difference is carried down as a surplus, or deficit.
If a surplus is indicated for each year, a most satisfactory
condition exists. But if a deficit is indicated, provision should
be made well in advance of the emergency. In the illustra-
tion shown, a deficit of $58,000 appears for the year 1927,
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followed by prospective surpluses each year until 1932.
Obviously, short-term financing should be undertaken to meet
the 1927 situation. Continued deficits necessitate long-term
financing either in stocks or bonds. It should be clearly noted
that these are deficits in capital rather than in earnings. More
than one company has found itself in a disturbing position,
because it assumed that, if surpluses in earnings were achieved,
surpluses in capital would be automatic.

Forecasting electrical power demand.—The electrical
power companies, better known as the central stations, are
constantly obliged to consider the future demand for their
service. The problem is much more acute in this field than
elsewhere, due to the rapid growth of the industry. The or-
dinary industrial company has a rate of growth of about 4
per cent annually, which condition permits a comfortable time
margin in planning expansion. But with an annual growth of
10 per cent per annum compounded, the central stations are
obliged to expand constantly to keep pace with the demand.
The future must be studied, not only that adequate capacity
may be available as it is needed, but also that financing may
be economically administered and that engineering difficulties
may be foreseen well in advance.

An’example is afforded in the case of the Pacific Gas &
Electric Company. Over the decade 1910-1920, operating
data showed an annual rate of growth of 7.44 per cent com-
pounded, and a load factor of 63 per cent. Load factor is
the proportion of the average load during the day to the peak
load of the same day, and is of prime importance in the ad-
justment of installed capacity to connected load. With this
data as a basis, estimates have been prepared which show
the anticipated output for each year, and the average load
and the peak load on the system during each year.

The company, therefore, has been obliged to plan its ex-
pansion program to keep pace with this estimated demand.
As the great bulk of the energy supplied by the company
is generated from water power in the Sierra Nevada Moun-
tains, and as the development of hydro-electric plants is both
slow and expensive, long-term forecasts of this nature are
essential. Appropriations for each year must be made in har-
mony with an integral development plan extending over a long
period of years. So it happened that in 1922 the company
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authorized a tentative budget extending into the year 19385,
under which the installed capacity of the plants would be
gradually increased to meet the growing demand at a total
estimated cost of $75,300,000.

The accompanying table and chart show in considerable
detail the methods employed in this study, which is believed
to be one of the most scientific applications of forecasting thus
far developed.?

ANTICIPATED GROWTH OF LOAD 1921 TO 1935, INCLUSIVE,
FOR PACIFIC GAS AND ELECTRIC COMPANY

(Based on past ten-year rate of growth of 7.44 per cent and an annual load
factor of .63)

Millions AVERAGE LOAD IN KW. —PEeAK LOAD IN XW.—
Year of kew. hrs. Total Increase - Total Increase
1920® .......... 14757 168,000 —_— 259,000 —_—
1921¢ ......... 1489.2 170,000 2,000 267,000 8,000
1922 ..ceeeeeee.. 1600.0 183,000 13,000 290,000 23,000
1923 .ciieennennn 1719.0 196,000 13,000 311,000 21,000
1924 .. .. 18469 211,000 15,000 335,000 24,000
1925 ..ciceeeee.. 19843 227,000 16,000 360,000 25,000
1926 .ecveeennoa.- 21319 243,000 16,000 386,000 26,000
1927 civeeenaee.. 2290.5 261,000 18,000 415,000 29,000
1928 ceevneeces.. 24609 281,000 20,000 446,000 31,000
1929 tieceecees.. 26440 302,000 21,000 479,000 33,000
1930 ceceeceee... 28407 324,000 22,000 515,000 36,000
1931 ..cecveeee.. 30520 348,000 24,000 553,000 38,000
1932 ...ceeeenee. 32791 374,000 26,000 594,000 41,000
1933 .ceeececeee. 35230 402,000 28,000 638,000 44,000
1934 .....000.... 3785.1 432,000 30,000 686,000 48,000

1935 ...cc0een... 4066.7 464,000 32,000 737,000 51,000
® Actual records.

In one of the preceding paragraphs reference is made to
load factor as one of the variables which must be considered
in central station long-term forecasting. A load factor of 100
per cent would be ideal, but is obviously impossible, due to the
intermittent use of power. by many consumers. The load fac-
tor at the present time, however, is much higher than was the
case ten years ago, and this condition would lead to the natural
assumption that improvement is likely in the years ahead.

® Pacific Service Magasine, Vol. 14, No. 12, p. 377.

In a letter to the author, Vice President A. H. Markwart, of the ‘Pacific
Gas & Electric Company, calls attention to the fact that the forecast is tenta-
tive and subject to change as conditions develop. Such changes might radically
disturb these plans at any time.
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Such a forecast appeared in a recent survey in this field which
has attracted wide attention:

“The estimated capacity and kilowatt-hour generation (for
1950) reflect a marked further improvement in load factor.
A capacity about three times that of 1922 stations is expected
to provide an output nearly five and one-half times as great
as in 1922. In other words, the use of the investment in sta-
tions will be nearly doubled in the 28 years.” *

While it is quite possible that this forecast will be verified,
it is more likely to come from another development, such as
interconnection of plants, rather than from a substantial im-
provement in load factor. Despite the great improvement in
this ratio previous to 1917, the census data for 1922 show a
capacity factor, which is indicative of load factor, for central
stations, of 32.2 per cent, which is exactly the same as in
1917. Moreover, the Detroit Edison Company, one of the
representative companies in the territory surveyed, showed a
load factor of 49.5 per cent in 1922 compared with 50.9 per
cent in 1917. It would seem that improvement in load fac-
tors has reached a level of stability and that the Pacific Gas
& Electric Company has greater warrant in assuming a con-
tinuation of the present load factor than in anticipating fur-
ther betterment. '

Forecasting demand for gas.—In a manner similar to that
explained in forecasting the demand for electricity, the gas
manufacturing companies are constantly surveying the future
demand for this product. At one time it was thought that
the superiority of electricity as an illuminant would mean the
ultimate ruin of the gas industry. Increased use of gas for
heating purposes has far offset the loss for lighting, however,
and the companies look forward to continued expansion. The
company. which supplies the city of Chicago recently published

~the following:

“The company’s production and distribution capacity is
simply preparation for the future, as charted by engineering
and statistical analysis of industrial and population trends.

These gentlemen do not prophesy. They take what has hap-

% Electrical Power Survey, Great Lakes Division, N. E. L. A, Chicago, p. 24
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pened, combine it with what is happening, and then make
mathematics play the oracle.

“The statistical forecast thus made for the city of Chicago
alone predicts that total sales of gas by this company in 1950,

1900%| , 1RO |
FUTURE OF
1800%~ GAS BUSINESS

700%|— IN
70X eHICAGO.

1 1100

INCREAS

PERCENTAGE

POPULATION WETERS SALLS MAXIMUM
DAHR.SEND OUT

twenty-five years hence, will be 123,530,000,000 cubic fget.
Total sales in 1925, largest in the company’s history, were
32,500,000,000.

“The engineers and statisticians thus figure that sales of gas
in Chicago alone will be almost multiplied by three in twenty-
five years—an increase of 91,030,000,000 or 280.08 per cent.
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During the twenty-five years, it is figured, the city’s population
will increase by 1,604,750 or 53.58 per cent. This forecast is
illustrated in the graph entitled ‘Future of Gas Business in
Chicago.’

“If this forecast appears to be overoptimistic, bear in mind
that the statisticians figure the cumulative effect, over the
twenty-five-year period, of industrial and economic trends
which are of comparatively recent birth. Intensive adaptation
of gas to many processes in heavy manufacturing is one of
them. Gas-fired house-heating is another. Closer figuring on
the economic advantages of gas over other sources of heat is
another. Some account is also taken of the growing pressure
for conservation of coal and its constituents and for abate-
ment of the smoke nuisance.

“But the basis of the forecast is the way use of gas has in-
creased during the past twenty-five years in proportion to pop-
ulation. This has been going on at a faster rate than is gen-
erally realized. Since 1910, while the population of Chicago
was increasing about thirty-eight per cent, the company’s sales
of gas increased more than twice that, or about seventy-eight
per cent.” 4

Application in engineering studies—Engineering studies
which are made to determine the nature of expansion depend
largely upon the nature of the anticipated demand. Cost of
production is rarely a fixed amount, and rather fluctuates with
the volume of output and the umformlty of demand. One
cannot intelligently forecast, for example, the cost of produc-
ing electrical energy at any specified time without reasonably
accurate knowledge of three variables—load factor, peak load,
and annual output. Three alternative plans may be under con-
sideration for the expansion of the plant, one of which calls
for the entire addition to be water power, another to be steam
power, and a third to be a combination of the two. Under one
combination of the three variables, the first plan would be
advisable; under another combination, the second plan would
be preferable; and under a third combination, the third plan
would be more suitable. A forecast must, therefore, be made
of the three mentioned variables for each year under considera-
tion. Upon the assumption that a load factor of 46 per cent,

¢ From 1926 Year Book of People’s Gas Light & Coke Co., Chicago.
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a peak load of 20,000 kilowatts, and an output of 80,000,000

kilowatt hours for the year 1922 will increase pari passu

to a load factor of 56 per cent, a peak load of 60,000 kilo-

watts, and an output of 290,000,000 kilowatt hours in 1940,

it becomes possible to draw comparable cost of production

curves under each of the alternative plans for the entire period.

An interesting development may be that the plan which seems |
most economical during the early years may prove the most

expensive over the longer period.

It should be carefully noted that, in the final analysis, the
value of the engineering study in this case depends upon the
relative accuracy of the underlying forecast of conditions.
Without such a forecast, an endless number of calculations
would be necessary properly to provide for the innumerable
permutations and combinations of the causal variables. An
accompanying diagram shows the application of the cost curves
to the forecast of conditions.®

Forecasting railroad traffic.—Despite the fact that the rail-
road industry is well beyond the development stage and has
entered the “‘maturity plateau of stability,” long-term forecasts
of traffic must be made. Because of the relatively slower
growth, due to what might be termed the saturation point in
transportation service, the future demand for traffic facilities
can be estimated much more readily and accurately than in
the case of the public utilities, which still have a measurable
part of the development stage to traverse. The purpose of a
forecast of railroad traffic involves not so much the question
of extension of present mileage as it does the matter of addi-
tional equipment and greater use of the available equipment.
It is scarcely the part of wisdom for a railroad company to
attempt to make current equipment take care of increasing re-
quirements if the augmented demand is on a permanent basis.

An estimate prepared by the Committee on Governmental
Relations to Railroad Transportation of the Chamber of
Commerce of the United States in 1923 predicted that pas-
senger traffic would increase from 40,000,000,000 passenger
miles in 1923, to 50,000,000,000 in 1933, and that freight
trafic would increase from 420,000,000,000 revenue ton miles
in 1923 to 560,000,000,000 in 1933. To handle this increased
traffic, the committee estimated that the railroads would be

$ Electrical World, Vol. 81, No. 4, p. 220, article by Charles P. Dunn.
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compelled to add 38,350 miles of track, 13,200 locomotives,
725,000 freight cars, and 12,300 passenger cars during the
intervening decade. The estimated cost of the facilities and
equipment was placed at $7,870,000,000.

A study of past records of traffic would indicate that this
forecast of increased transportation service is likely to be an
underestimate. A simple projection, based upon the rate of
growth since 1900, which has been about 4 per cent per an-
num, would indicate freight traffic at 610,000,000,000 revenue
ton-miles in 1933. A more elaborate mathematical calcula-
tion based upon application to the Gompertz curve shows a
forecast of 600,000,000,000 for the year 1933.5 Although
the application of the 560,000,000 forecast of the committee
indicates that the enormous expenditure of nearly $8,000,000,-
000 will be required over the period, it would appear that
the amount is more likely to prove an undcrestlmate than
otherwise.

It is further interesting to note that the study based upon
the application to the Gompertz curve indicates that the
rate of growth of freight traffic attained the maximum in 1925
in the Eastern District, in 1909 in the Western District, and
‘will not attain the maximum until 2821 in the Southern Dis-
trict. In other words, the maximum rate of growth has been
passed in the West, is just passing in the East, but will not .
be reached for many years in the South.

Forecasting competitive conditions. —One of the great
problems in manufacturing is the adjustment of supply to
demand. Numerous cases might be cited where producers
have been misled by temporary increases in the demand to in-
crease their production facilities beyond conservative warrant.
Explanation is not hard to find. Normal competition for or-
ders encourages the acceptance of a maximum volume of
business at all times. Even apprehension that the current
volume may prove temporary does not restrain expansion in
capacity. Should a decline occur, the assumption is that the
natural growth of the country will quickly restore the bal-
ance. There is reason to believe at the present writing that
in many fields expansion has been overdone, not in the sense
that consumptive demand will fail eventually to catch up, but

*Journal of the American Statistical Association, Vol. 19, No. 148, p. 476,
article by Leroy E. Peabody.
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that a long and costly interval must first elapse. In some
lines, the situation is so obvious as to make recital of the
data unnecessary. The soft coal industry, with a production
capacity of some 20,000,000 tons weekly, compared with con-
sumptive requirement of some 12,000,000 tons, is a striking
illustration. The motor industry with a capacity of over
6,000,000 cars annually, compared with an estimated normal
demand of about 4,000,000, is another. The steel industry,
with an annual capacity of about 60,000,000 tons, compared
with an estimated normal demand of some 40,000,000 tons,
is a third.

In relatively few lines is there available comparable in-
formation, such as that just stated. To determine the degree
of overexpansion, if any, resort must be made to other methods
of attack. An interesting method covering several basic lines
of production is here described. A study is made of past rec-
ords of production or consumption, and, utilizing methods pre-
viously described, a normal estimate is made for the given
period. This normal is assumed to represent the point of
balance between demand and supply. If the demand is greater,
it is likely to prove a temporary condition and a decline should
follow. If production is greater, it has reached a rate which
is unlikely to be sustained.

This normal estimate, which makes due allowance for secu-
" lar trend but not for seasonal variation or cyclical movement,
is compared with the actual production or consumption record
for the most active month in a period when business is patently
at a high rate of speed. The assumption is that, at such a
time, the plants are being operated at a maximum of capacity;
not necessarily true, but fairly plausible for the purpose. The
percentage by which the actual record exceeds the normal esti-
mate is a fair measure of the degree of existing overexpansion
in the industry.

Such a study was made recently, based upon the 1924 pro-
duction records. Twenty basic industries were selected as
shown in the accompanying diagram. The indicated percent-
ages of excess capacity ranged from six in tobacco, to eighty-
two in motors, and the average was thirty-one. Upon the
postula.tion that the average rate of growth of American in-
dustry is 4 per cent per annum, the study would signify that
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on an average basis the plants of the country in 1923 were
some eight years ahead of the demand for their products.
An overexpanded condition of this kind is very likely to
cause keen competition among producers, carried beyond the
point which is most economical to the welfare of the country
in the long run, “Foreign markets for surplus capacities”

(From ‘““Business Bulletin,”” The Ckv;laudr Trust Company,
June 15, 1924)

Estimating Excess Industrial Capacity.

should not blind one to the fundamental mistake which was
made in overdeveloping facilities.

Forecasting water supply.—One of the most interesting
applications of long-term forecasts is found in the case of the
Pennsylvania Water & Power Company. This company se-
cures its power from the water flow in the Susquehanna River.
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As the flow is not uniform either by years or by seasons, the
company is obliged to make long-term forecasts of expected
available power in order to stabilize earnings. Although this
situation, with certain variations, is not uncommon in indus-
try, the unusual manner in which the company has attacked
the problem warrants attention.

“The Susquehanna River is one of variable flow and not
only may the flow in one month differ from that of the pre-
ceding or the following month, but the total flow for one year
may differ considerably from that of another year. In order
to avoid the undesirable features of showing greatly fluctuat-
ing net earnings, occasioned by these variations in river flow,
your company during the thirteen years of its operation has
been building up a contingent fund for the purpose of smooth-
ing out such fluctuations in net earnings. From records of
river flow gaugings extending over a number of decades, it
determines mathematically the average river flow to be ex-
pected for each of the twelve months of the year. If the
actual river flow during any month exceeds such average, then
the excess earnings therefrom are credited directly to the con-
tingent fund; and if the river flow during any month is less
than normal, necessitating steam generation, your company
is in a position to withdraw from contingent fund an amount
proper for such purposes of equalization. Thus the gross
income indicated at the end of the year is that which would
be obtainable from a year of normal river flow, there having
been received from, or turned over to, contingent fund each
month the amount necessary to compensate for deficient flow
or excess flow during the month.” 7

In accordance with this plan, and because of the drought

which occurred during the year, the gross income of the com-
pany for the year 1923 was arbitrarily increased $84,000 by
withdrawal of this amount from the contingent fund. This
method of averaging yearly results is based upon the same
fundamental principle that is employed in industrial cost ac-
counting, explained in a subsequent chapter, whereby overhead
charges are kept uniform through averaging over good and
bad years. This case is unique, in that the application is made
to gross revenue rather than to production costs.

Y«Annual Report,” Pennsylvania Water and Power Company, 1923.

* d
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Summary.—'I:he application of forecasting methods to
1ong-term planning is a matter of (1) establishing present po-
sitions, (2) measurmg the rate of growth, and (3) pro;ectmg
the growth into the future. In making the future projec-
tions, allowance must be made for (1) a probable change
in the existing trend, and (2) a zone of normal cyclical varia-
tion above and below the estimated average. Long-term fore-
casts are always tentative, and should be subject to review and
‘revision at least once each year. Plans based upon such
studies should contain enough flexibility to permit adjustment
for developments which cannot be foreseen. Although a high
degree of accuracy may never be gained in this field, the
forecasts have definite value if long-range planning is to be
intelligently considered.



CHAPTER IX

PRACTICAL UTILIZATION OF MEDIUM-TERM
FORECASTS

Practical applications.—Commercial policies must be de-
termined in accordance with the conditions that will prevail
over the ensuing few years as well as in harmony with cur-
rent activity. Cognizance must be taken of the normal growth
of the industry if facilities are to keep pace with demand.
Careful consideration must likewise be given to probable cycli-
cal movement over the forthcoming several years, if earnings
are properly to be safeguarded. As the general principles un-
derlying medium-term forecasts already have been explained,
the purpose of the present chapter is to present selected appli-
cations in American business practice. In fashion similar to
the preceding chapter, the examples given afford more of a
symposium of methods than a completely integrated presenta-
tion. Methodology differs according to the nature of the
business and the desired result.

Secular trend.—Because of their rapidity of growth, public
utility companies are obliged to give greater consideration to
the effect of secular trend over medium-term periods than
must the average industrial enterprises. A rate of growth of
10 per cent per annum is equivalent to a 60 per cent increase
in five years and a 100 per cent increase in seven years.
Facilities must be ever increased to meet this growing de-
mand. In 1911 the Philadelphia Electric Company had 38,-
651 customers and a peak load of 57,940 kilowatts; in 1921,
ten years later, the company had 196,260 customers and a
peak load of 213,570 kilowatts. Constant study of the future
becomes imperative in such cases.

The Southern California Edison Company in 1924 esti-
mated that its rate of growth over the immediately subse-
quent years would be 11 per cent. Upon this basis a forecast

130
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of output required was set up as shown and used as a basis
for the expansion program:

Year Kilowatt Hours
1924 ... .iieieeeeenececcsrancnnsannes 1,600,000,000
1928 ¢ vviiiiienecneranncansocecannnns 1,760,000,000
1926 coveienrnnerensncenassncacancans 1,920,000,000
D L 77 2,180,000,000
1928 coviveeenreneenecncennencennenes 2,430,000,000

The Commonwealth Edison Company of Chicago in 1924
estimated the maximum requirement (peak load) for the pe-
riod 1924-1927 and then set up a plant expansion budget to
assure adequate capacity as shown herewith:

Peak Installed Expansion
Year Load (KW) Capacity (KW) Budget
1924, . c00ecencnns 711,000 863,000 $17,000,000
1928, c0ievinnennns 769,000 910,000 16,000,000
1926....000000nnee . 824,000 907,000 21,000,000
1927 cieeiceccens . $02,000 907,000 21,000,000

Building program.—Building programs should be planned
with regard to both secular trend and cyclical movement. Two
major considerations should underlie the determination of
construction policy. The Afirst is that additional space will
normally be required at varying intervals to accommodate the
natural growth of the business. The second is that out of
every decade some years are favorable for building and others
are distinctly unfavorable. The favorable years are those
when business is relatively inactive, when labor and materials
are easy to procure, and when costs are attractive due to low
prices for material, labor, and money. The unfavorable years
are those when business is abnormally active. At such a time
labor is dear and inefficient, materials are high and difficult of
procurement, and interest rates are restrictive. Despite the
obvious wisdom of such considerations, most business building
programs are initiated on a hit-or-miss plan.

Seldom is new construction planned with regard to normal
growth. Yearly fluctuations above and below normal obscure
the line of growth and easily lead one to believe that such a
trend is non-existent. Accordingly, the building program
generally waits upon actual development of the business. The
general statement holds true that, in the United States, addi-
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tional business facilities are provided only when forced by
accumulated demand.

New construction is rarely planned with regard to the cycli-
cal movement of business. In a year when conditions are
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favorable for building, the more obvious fact is that, cur-
rently, considerable idle space is available. Prevailing sen-
timent at such a time is pessimistic, which, coupled with
existing idle facilities, causes the ordinary management to
decide adversely on plant expansion. In a year when condi-
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tions are unfavorable for building, the more obvious fact
is that, currently, the volume of business is overtaxing the
facilities, that competition is securing established customers,
and that potential profits are being lost. Prevailing sentiment
is optimistic, and so the usual decision is to build at once,
despite the almost invariable experience that the rush will
have subsided by the time the new facilities are ready.

It, therefore, becomes a matter of outstanding interest
when at least one company is found which plans its expansion
with regard both to secular trend and cyclical movement. A
graphic representation of the manner in which the Dennison
Manufacturing Company has applied these principles is shown -
herewith.

Expansion of building programs during periods of depres-
sion, and curtailment during periods of prosperity, has long
been suggested as one of the most effective methods of check-
ing the business cycle. Business men, therefore, will serve not
only their own best interests, but that of the community at
large in more intelligent planning of new building.?

Cyclical movement.—Forecasts based upon the effect of
cyclical movement must always be made with careful reserva-
tions. Knowledge of the cycle and its movements is too
limited to warrant more than a statement of probabilities. At
the risk of criticism for repetition, let it again be stated that
the study of cyclical movement has its justification in the se-
quence of developments rather than with respect to time; ex-
tent, or duration. ‘“In times of peace, prepare for war’’ may
be paraphrased into “In times of depression, prepare for pros-
perity,” and “In times of prosperity, prepare for depression,”
to afford a homely illustration of the practical utilization of
cyclical movement. Surely a policy based upon the probable
movement of the business cycle has greater ]ustxﬁcatlon than
one which would presume the permanency of existing condi-
tions.

A popular application of cyclical movement to business

* “Planning production in advance and with reference to the business cycle,
laying out extensions of plant and equipment ahead of immediate requirements
with the object of carrying them out in periods of depression and carrying
through such construction plans during periods of low prices in conformity
‘with the long-time trend ... will enable firms to make headway toward
stabilization.”—“Report of the Preudent’: Conference on Unemployment,” 1921,
p. 18.
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policy is the ten-year “rule of thumb” followed by ' many busi-
ness men. This rule is “that in every decade there will be
three or four bad years and three or four good ones, the re-
mainder being years in which, with an even break of luck,
it is possible to earn just about the amount required for regular
dividends.” 2 In other words, business men should be pre-
pared for at least three relatively poor years and three rela-
tively good years scattered through each decade. In pre-
paring for these good and bad years, carcful study should
be made of variations from the average in previous good and -
bad years. Stronger reserves will naturally have to be set
up by those companies with wide fluctuations. In the depres-
sion of 1921, manufacturers of agricultural implements oper-
ated at but 35 per cent of capacity and machine-tool establish-
ments at less than 25 per cent. On the other hand, food fac-
tories operated at about 75 per cent and clothing shops at
about 70 per'cent. In general, cyclical movement has greater
effect upon private enterprise than upon public, upon the in-
dustrial companies than upon the utilities, upon production
than upon distribution, and upon wholesale trade than upon
the retail stores.

The best adjustment of a medium-term forecast for the ef-
fect of cyclical movement that seems possible is the assump-
tion that the normal cyclical movement will follow from any
given point. Under the normal cyclical movement business
conditions go through four sequential stages—depression, re-
covery, prosperity, and decline—every forty months, or about
ten months for each period. If business is definitely allocated
in the period of prosperity, the pure cyclical forecast is that
ten months later the position will be in the period of decline;
twenty months later, depression; thirty months later, recovery.
The same manner of interpretation would be followed from a
given position in any of the other periods. While such a fore-
cast is unlikely to prove more than approximately accurate,
it should be correct so far as the general trend of business is
concerned. The periods may prove longer or shorter than
stated, but in any case the business man has been put in a posi-
tion to prepare for the development in ample time to make ef-
fective the proper policy. The positive phase of the cycle

® Charles J. Bullock, “The Business Man and the Business Cycle,” p. 2.
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warrants one set of policies; the negative phase, quite another
program.

Determination of policy.—The determination of the proper
policy to be adopted at each stage of the business cycle must
necessarily be an individual problem varymg with the nature
of the business, the intensity of the existing cycle, and the
extent to which the cycle has progressed through its current
phase. The cycle of the manufacturer somewhat precedes the
general cycle and the cycle of the retailer lags. In some cycles,
as in the early part of 1920, the aberration from normal was
so marked as to make advisable far greater precautions than
in the following peak in early 1923. The policy, as a period
of recovery ends, differs distinctly from that suggested as the
period opens. But with allowances for these and other simi-
lar factors which make necessary certain qualifications, it is
possible to draw up a suggested code of approved business
conduct at each stage of the business cycle. Such a set of poli-
cies is offered on an accompanying page. It is freely con-
ceded that exact compliance with these suggestions is often
impractical, but they should be found serviceable within rea-
sonable limits.

New building, as has previously been discussed at greater
length, should be undertaken at favorable times—periods of
depression and recovery—and postponed when conditions are
unfavorable.

New financing in periods of depression should preferably
be in long-term bonds to take advantage of prevailing low in-
terest rates. In periods of prosperity, if financing is needed
for current requirements, it should take the form of short-
term notes. Fmancmg expanslon on borrowed money in a pe-
riod of prospenty is almost * compoundmg a felony.”

Sales prices will have to be low in depression periods to
attract business. In fact, orders at cost have their advantage
in helping to retain trained operating personnel. In periods
of prosperity, prices should be set to give a reasonable margin
on cost. When business declines, prices should be cut sharply
to counteract the normal buyer’s desire to wait. A character-
istic Ford policy is promptly to meet a buying slump with a
substantial price reduction.

Sales commitments should be scanned carefully to avoid
long-term contracts on a rising market. Moreover, in times
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of prosperity, orders should not be accepted with a desire to
get all the available profit. Factory capacity should be the
determining factor.

Quite different from the usual practice, credit and collec-
tion policy should be liberal when times are dull, and stringent
when conditions are extremely good.

Production policy will depend upon orders and capacity.
Manufacturing for stock should be used as a balance wheel to
help stabilize operations.

Inventories should be large as the positive phase begms and
small as the negative phase begins. Hence, stocks should be
increased during depression and reduced during prosperity.

The purchasing policy should be liberal in times of depres-
sion and recovery; but more cautious as the perlod of pros-
perity approaches its peak.

Accounts payable should be reduced substantially during
periods of prosperity to take advantage of “low value” dol-
lars and to avoid embarrassment should the condition of the
money market grow unfavorable later.

The advertising dollar spent in a period of recovery should
be especially productive, as it is expended at a time when both
buyer and seller are in a receptive mood. Such a happy com-
bination is not so true at the other stages of the cycle.

Individual business cycles.—The general business cycle is
an aggregate average covering all lines of trade. For this
reason, it seldom holds that any industry will move in exact
parallel with the general cycle. The variation may be in
time or extent. It becomes highly desirable, therefore, to
work out the comparative movements. Under one assump-
tion, it may develop that the individual cycle of the particular
industry moves ahead of the general cycle. Such a condition
will give the management a direct forecast of what general
business conditions may be expected to show later. Under
another assumption, the individual cycle may tend to lag be-
hind the general cycle. This condition permits the manage-
ment to derive a forecast of its own orders from the current
state of trade. The variation may exist with regard to ex-
tent as well. The general cycle is believed to move with
limits of 10 per cent below and 10 per cent above an average
normal. In some industries, the variation may run from 75
per cent below, to 90 per cent above, normal,
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Comparisons of this nature are made by utilizing one of
the published index numbers of general business conditions
and by preparing a special similar index number for the in-
dustry or for the particular company. In this case, the index
of general business activity published by the Harvard Eco-
nomic Service (the B curve on the chart) is used to show the
business cycle. A comparable index has been prepared cov-
ering the orders received by the General Electric Company.
In both cases, monthly positions have been determined in per-
centages of normal, after allowance for secular trend, seasonal
variation, and, in the case of General Electric orders, for price
changes.

(7]
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Presidential years.—The belief has become rather wide-
spread that the presidential elections occurring every fourth
year usually bring business depression. Attention is called
clsewhere in these pages to the effect of similar reasoning
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upon corporate bond maturity dates. That there is little
ground for this belief is clearly evident from reference to the
chart of American business since 1877 which appears in a
preceding chapter. Some presidential years have been poor
and others have been good. The conclusion seems inescap-
able that business conditions are as likely to be good in such
a year as in any other year. In fact, business conditions are
more likely to affect the political situation than vice versa.

Summary.—The application of forecasting methods to
medium-term planning comprises (1) adjustment for prob-
able cyclical movement, and (2) allowance for normal growth
over the period. As every five successive years usually in-
clude one complete swing of the business cycle, and as the
cyclical movements ordinarily follow a definite sequence,
knowledge of current position in the cycle should permit the
formation of a future policy to conform with probable devel-
opments. The individual practices will vary, but a general
policy of caution toward the future should prevail when the
cycle is in its active phase, and of courage when in the inac-
tive phase.



CHAPTER X

THE PRACTICAL UTILIZATION OF SHORT-
TERM FORECASTS

Use of short-term forecasts.—Forecasts covering a period
of from one to twelve months are more popular, but unfor-
tunately less reliable, than those which cover longer periods.
Their popularity is due both to the speculative aspect and
to the proximity of verification. Manufacturers have limited
interest in a two-months’ forecast, for example. Their com-
mitments. as to production and inventories have already been
made, and consequently the forecast comes too late to be of
particular value. The speculator, however, is decidedly in-
terested in such a forecast; in the stock market, a one-day
warning is adequate; and in the commodity markets, a one-
week forecast is of great importance.

As has been explained, short-term forecasts must take into
consideration the effect of seasonal variation and cyclical
movement. Numerous other factors are necessarily involved,
according to the nature of the problem; but such factors are
individual and not common to all short-term forecasts as are
the two mentioned. From a business viewpoint, as distin-
guished from the operations of speculators, short-term fore-
casts have their chief utility in the determination of current
production and purchase policies.

Seasonal variation.—The normal way in which business
men adjust their plans to meet seasonal variation is too well
known to warrant extended discussion at this point. Except
in the relatively few lines of trade which do not experience a
marked variation in business with the different seasons of the
year, there exists a well-established procedure to meet these
changing conditions. Jewelry stores increase their stocks dur-
ing the fall months in anticipation of holiday purchasing. De-
partment stores hold “sales” to stimulate trade during inac-
tive months. Clothing manufacturers prepare their produc-
tion schedules in accordance with regular busy and dull months

140
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of the year. Operators of coal mines are prepared for the
annual slump in orders which comes with the summer months.
Such illustrations might be continued indefinitely. Less ap-
preciated is the tendency for prices in many lines to. show a
distinct seasonal influence. The price of grain is at its lowest
level at the height of the harvest season and normally in-
creases between harvests, due to the cost incidental to storage.
Yet these variations are often great enough to warrant careful
consideration by buyers.

In surprisingly few instances have merchants tried to stimu-
late orders during dull seasons of the year by giving seasonal
price reductions. For many years, this custom has been fol-
lowed in the retail coal trade, where a rather small discount
is given for purchases and deliveries during the spring and
summer months. Department stores have long followed the
practice of holding annual sales at substantial price reduc-
tions to meet this problem, but not with the success that might
be desired. Some customers postpone purchases at normal
times to take advantage of the sale; others form the idea that
- goods offered during sales are not the regular store stocks.

At least one industrial company has attempted to apply a
seasonal variation price corrective. The American Radiator
Company has a definitely established “period price schedule,”
under which the price depends upon the month of purchase.
The price during months in which business is normally dull
1s lower than in months when orders are large. The schedule
is as follows:

January ....chiiiiiiinninns esesssasnrsscnns 102.5
February ...ccovveiviniiiiiiiiiinnininiennes 100.0
March ..oiiiiiiiiiiiiiiiiiiiiiniencnasnns 100.0
April ettt i icieicieeeaae 100.0
May .iiiiiiiiiiiiiiiiiiiiiiieiiirreeaaann 102.5
June .ottt it e i iieaaeas 102.5
July e e 102.5
AUBUSt ....veveiticcrierertcctecncereeaanns 105.0
September .......ciiiiiiiiiiiiiiiiiieiiians 105.0
October .....coivvireerrsnecnnnnacesencanss 105.0
November ,.......cccveeviinrennencscncanss 102.5
December ......... teessceenens cessssresass 102.5

As a result of this policy the seasonal variation in orders has
been substantially reduced, thereby effecting the economies
gained from more uniform operation of the factory.!

2 Printer’s Ink, October, 1924, p. 18.
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Seasonal variation index numbers are used in forecasting
annual results from the operations of part of a year. Ob-
viously, it would be unfair to consider the operations of any
one month as being representative of one-twelfth of the year,
if there was a normal deviation from the average during that
month. As an illustration, railroad net earnings may be
taken. If the January income should be multiplied by twelve,
the indicated result for the year would be misleading. Due
to adverse climatic conditions and the usual midwinter slump
in business, January earnings are far below the monthly aver-
age for the year. A company with a January index of 74
and with January earnings of $148,000 has an indicated
annual return of $2,400,000 ($148,000 divided by 74 per
cent equals $200,000, indicated average month, times 12
equals $2,400,000) rather than $1,576,000. A representa-
tive set of seasonal index numbers for railroad earnings fol-
lows:

January c.eeiiiiiiiiiiiii ittt iese e reees 74
February ...coiiiiiiiiiiiiiiiniiecinnnnnnees 63
March ...cviiininiiiiieiiiieininnceeonnannnne 90
72§ .3 2 1 N 89
May (eiiiiiiiiiiiiiiiiii ittt et ri e 103
June ..t it et nees 109
July e e i 100
AUBUSE ...viiiiinnnnsccniconennccrescnonanas 116
September .....iiiiiiiiiiiiiiiteeeaciioneas 121
October ...ciiiiiiiieiieniiiiecitannonseanans 123
November ....iecoevveiiieererecscrancnnnans 111
December ......covivviiiireiiniiennceanncnne 95

A calculation such as this might more happily be termed
an indication rather than an estimate or a forecast, since
many other factors, especially the cyclical movement of busi-
ness, may intervene to prevent the result being as deter-
mined.

An interesting example of how producers regulate stocks
to meet seasonal variation in demand is afforded in the case
of cement. As this commodity is used chiefly in building,
the demand is greatest at the beginning of the spring months
and smallest at the beginning of the winter season. The man-
ner in which the producers meet this situation is shown in the
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following seasonal variation index numbers of cement stocks
on hand:?

October

Cyclical movement.—The adjustment of short-term fore-

casts for cyclical movement follows the procedure discussed in
the preceding chapter. In forecasts extending over one year,
a certain flexibility of policy is possible, in as much as plans
can be revised to some extent in accordance with actual de-
velopments. Such control is less convenient when the period
under observation is only a few months distant.
« The principal uses of short-term forecasts are in the fields
of purchasing and production. Under normal conditions, the
purchasing problem is one of adjusting inventories to meet
the anticipated demand; and even this involves a forecast of
production requirements. Since conditions almost constantly
change in accordance with the cyclical movement of business,
the question of the nght time and the definite quantity to buy
becomes almost as important as the determination of the vol-
ume actually needed for near-by operations.

The problem has several phases.* The estimated produc-
tion requirement is one, the present inventory condition is a
sccondzlhc transportation situation ig a third,the cyclical po-
sition of business is a fourth, and the ¢urrent price of the par-
ticular commodity is a fifth. Other factors are involved, es-
pecially the financial condition of the company; but the five
mentioned are particularly concerned in the field of fore-
casting.

Production requirement and mventory position are con-
sidered together under the usual practice. The principal
commodities purchased should be listed on special forms de-

*Survey of Current Business, Department of Commerce, No. 32, p. 27.
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signed to give the desired information in the most convenient
manner. One of such forms is here reproduced. '

PRODUCTION REQUIREMENT AND INVENTORY POSITION—
COMMODITY STOCKS

—ON HAND— -ON OrDER- — TOTAL —

Avc. Mo. Use Quan- Quan- Quan-
Item Unit Past Future tity Mos. tity Mos. tity Mos.
Crude rubber... Ib. 3,100 6,200 76800 121 16,800 2} 93,600 1S
Pig Tin ....... Ib. 9,600 9,200 25100 234 22,000 214 47,100 S

It will be noted that the inventory position is stated in
terms of number of months’ requirement based upon expected
consumption over the months immediately ahead. The aver-
age monthly use is calculated over the past three months and
estimated over the next three months, both being moving
averages. Under normal conditions, inventories are carried
on at least a quarterly basis, allowing two months’ supply on
hand and one on order. Rarely is the stock of any item under
a three months’ supply; usually the stock runs from three to
six months. It is for this reason that the ordinary short-term
forecast running up to six months is of little value in deter-
mining the purchasing position, since commitments have al-
ready been made for that period. It borders on the absurd to
advise a manufacturing company *to cover raw material re-

"quirements over the next three months.” The purchasing de-

partment wants advice about six months in advance, if it is
to be in a position to take advantage of the counsel.

The survey of the transportation situation covers a study
of current shipping conditions, railroad facilities in use, and
the probable demand for cars. If shipments are being de-
layed, commitments and stocks will have to be increased to
prevent material shortage at the plant. If the situation and
outlook are favorable, commitments and stocks may be car-
ried safely even below ordinary requirements.

Consideration of cyclical position is the fourth step. In
periods of depression, prices are low and purchases can be
made on a liberal basis. In normal cases when a three months’
supply is warranted, stocks can be readily increased up to six
months, and even beyond, if the current price seems unusually
favorable. At such a time, long-term contracts with open
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delivery dates can be placed to excellent advantage. But
even if the current price is quoted for early delivery, large
orders can be placed, provided the price concession is ade-
quate to cover cost of storage and loss of interest on invested
capital. In periods of recovery, the same liberal purchasing
policy can be followed. In periods of prosperity, the opposite
policy should be pursued; purchases should be restricted until
accumulated stocks are low, and then should be made on what
has been termed a “stream-line” basis, that is, from hand to
mouth. One of the great lessons of the deflation year of
1920 was the danger involved in carrymg large inventories
and commitments in penods of prosperity. Losses sustained
by individual companies in inventory depreciation amounted
to millions of dollars.

The fifth step is the individual analysis of the various com-
modities. Due to seasonal variation, to cyclical movement, or
to peculiar conditions in demand and supply, separate com-
modity prices are continually fluctuating. At times, the price
is so low as to make large