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PREFACE

This volume on business cycles in the United States of
America is the third of a series giving the results of an enquiry.
into the problem of the recurrence of periods of economic
depression upon which the League has been engaged for some
years, '

The enquiry has been divided into two stages. The first
was to examine existing theories with a view to ascertaining
what they had in common, the points at which differences of
opinion arose and, in so far as possible, the causes of those
differences; the second, to confront these theories with the
historical facts — to subject them, in so far as these facts can
be quantitatively expressed, to statistical analysis, and in so
far as they cannot be so expressed, to compare them with
the recounted records of the past.

The first stage was completed with the publication of a
book, of which Professor Gottfried von HABERLER was the
author, entitled Prosperity -and Depression, a revised and
enlarged edition of which has just appeared; the second was
initiated by the publication this year of an introductory volume?
by Professor J. TINBERGEN, in which the statistical methods
which it was intended to employ were explained.' In the present
volume, also written by Professor TINBERGEN, with the assis-
tance of Dr. J. J. PoLak, the post-war data for the United
States have been employed for the purpose of subjecting to
statistical test, as originally proposed, certain of the theories
summarised and expounded by Professor von HABERLER.

1 Statistical Tesling of Business-cycle Theories, Vol. 1: A Method
;rgggils Application to Investment Activily, League of Nations, Geneva,
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The phenomena of the trade cycle are complex, various
forces acting and reacting on each other and constituting in
the aggregate a sort of vital organism. In order to understand
the manner in which this organism functions, an elaborate
system of mathematical analysis is required. The system
employed is briefly described in the introduction to this volume
and in somewhat greater detail in Professor TINBERGEN’S
earlier volume. _ o , '

This is not the place to enter upon any discussion of methodo-
logical problems; but it may be well to draw attention here
at the outset to one point. The system of analysis employed
cannot do more than submit preconceived theories to statistical
test. The economist, and not the statistician, must in the first
place indicate what, in the light of logical reasoning from
ascertained facts, would appear to be the probable causal
relationships. The statistician can then examine, with the
statistical data and the mathematical tools at his disposal,
which of the possible combinations of causes indicated. seems

.In each particular case to give the best fit. He cannot do more
than that. It.is, indeed, for this very reason that the enquiry
has been conducted in two stages — first, an analysis of theories,
and secondly, a statistical testing of those theories.

But in practice in the process of testing, in the selection of

“each one of the “explanatory * factors employed in the various
diagrams in this volume, problems of pure economics necessarily
arose for consideration before the mathematical ahalysis could
be attempted. : '

Owing to the nature of this problem and the consequent
complexity of the form of analysis employed, a considerable
part of this book will present serious difficulties to the non-
mathematical reader. His attention may therefore be directed
to the introduf:tion, to the conclusions contained in Chapter VII
and to the diagrams, which, with the key contained in Ap-
pendix A, are largely self-explanatory. ,

The results obtained can, of course, claim no sort of ﬁn_ality;
z‘fwz I;eelasi ::; on:_hci:ﬁ!}:;y only, and to a relatively brief period
ol chﬁn hich ! le economic structure was undergoing

ges. 15 proposed to supplement them by a
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parailel study for the United ngdom But it is hoped that
it may prove possible, while this parallel study is being con-
ducted, to subject to closer investigation certain points in con-
nection with the work already done, to employ in certain
-cases monthly or quarterly data instead of annual data and to
check certain results regardmg post-war events by studigs of
previous experience.

The manuscript of this volume has been sent to a number
of statisticians and economists in different countries who have
been good enough to comment on it. In addition, it has been
possible to arrange for meetings of small groups of experts to-
discuss methods and results at various stages of the work.
Thanks are due to all those who have been good enough to
help by their criticism and advice. -

A, LoveDay,

Director of the Financial Section
and Economic Intelligence Service.

Geneva, July 1939.



INTRODUCTION

. If one tries to understand the causation of busi-
' Multiple ness-cycle phenomena, one is almost invariably led
correlation to questions of the type: why did a given economic
meihod.  phenomenon -— say, investment activity — fluctuate
as it did ? Most economists would agree that,
generally, a number of “causes’ are present, which may all be
formulated as changes in some other phenomena. A fall in
investment activity may be caused by a-fall in profits, or an
increase in interest rates, or a change in confidence, and so on.
There is less unanimity about the relative strength of these
causes in various circumstances. In attempting to find evidence
on this relative strength, economic reasoning may be helped and
completed by statistical analysis. The ordinary elementary
methods of statistical analysis are, however, sufficient for this
task only in special cases. One of these ordinary methods consists
in looking for months or quarters or years in which only one of
the assumed causes has shown a large change, the others remain-
ing about constant. This is, however, a very uncommon case
which seldom occurs. Another elementary method is the
splitting-up of figures into partial figures — say, general
investment activity into investment activity in special branches.
The applicability of this method of course depends.very much
on the statistical material available. But, even apart from that,
the splitting-up of the material, however useful, is not sufficient
in a considerable number of circumstances. It very often happens
that two or more causes are at work even in every subdivision
of a phenomenon. In such circumstances, this method is clearly
insufficient. ,

In addition to these elementary methods, a more advanced
one — the method of multiple correlation analysis — is avail-
able which enables the investigator to find out, in a number
of cases, the relative strength of various influences working on
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the same variable. If, for example, economic reasoning suggests
that the fluctuations in variable v (investment activity) depend on -
fluctuations in the ‘“explanatory’ variables Z (profits), g (price of
investment goods), m (interest rate) and [ (wage rate), then by
this method the so-called regression coefficients ¢,, 9,, etc., can
be found by which the variables Z, ¢, m, etc., have to be multi-
plied in order to get an expression v* =9, Z 49,4+ p3m + ¢, [,*
the fluctuations of which come as near as possible to those of v.
These coeflicients can be determined only approximately, their
accuricy or significance depending on a number of circum-
‘stances which we cannot enumerate now. The details of this
method have been given in the preceding publication in this
series®* and need not be repeated here. Numerous results are
" discussed in the following chapters, and these will serve as
examples of the method. . o
The following features may, however, be shortly recapitulated
with a view to a proper understanding of our work. .
4 The method essentially starts with a priori
. 1. A priori  considerations about what explanatory variables
consideralions. are to be included. This choice must be based
. on economic theory or common sense. If a priori
‘knowledge regarding the lags to be taken is available, these may
be specified also. In many cases, for example, reactions are so
quick that only lags of zero length are acceptable. If no such a.
priori knowledge is available, lags may be tried according to the
same principle as coefficients — i.e., by finding what lags give
the highest correlation. This may be done either by trial and -
error — when the number of possibilities is quite small — or
systematically, by introducing lagged and unlagged explanatory
variables (e.g., Z_, and Z) and finding the regression coeffi-
cients for these two variables. The relative magnitude of the

coeflicients will characterise the relative importance of lagged
and unlagged influences.

1 As all variables will be ex . e .
average value over a certain p pressed in terms of deviations from their

_term is needed. eriod (in our case 1919-1932), no constant

! Slatistical Testing of Business-c ‘Theori
. al s-cycle Theories, I: A Method
‘I'Sg gf‘S Application to Investment Activity, League of Nations, Geneva,
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' It has sometimes been doubted whether short
2. Lags and lags can be determined at all from annual figures.
.. annual” It is maintained that quarterly or monthly figures
figures.  would be better or even indispensable. No doubt
the latter, when available, contain more informa-
tion. Since, however, for the most relevant variables the more
frequent figures are far less complete than the annual ones (e.g.,
for profits, investment activity, consumption outlay, capital
gains, etc.), and are in addition seasonal, and since some of the
accidental movements have already been automatically smoothed
out in the annual figures, the latter have been thought preferable.
The determination of lags shorter than one year is stil! possible
if the chief fluctuations of the series show periods materially
longer than one year. For business cycles this is clearly the
. case. Further, it must not be overlooked that most lags are
by ‘their nature averages of distributed lags,® and that the use
of annual figures rightly brings in — although admittedly in
‘a rough way — an influence of more remote events. In any
case, the significance of the average lags found to exist may
be tested along much the same lines as that of single regression
_coefficients; and in many cases they are found to be significant
“within the limit of a few months. Only in the case of strongly
curvilinear relations will the procedure become inaccurate for
years of extreme values. .
. Except in a few cases, the equations have been
3. Conslant chosen linear, with coeflicients that are constant
"regression in the course of time. The use of linear relations
coefficients. means much less loss of generality than is sometimes
believed. In the case of small variations in variables
(v, Z, ¢, m and l in our example), it can even be proved mathe-
. matically that there is no loss of generality at all.? In the case of
bigger variations, however, it is possible to refine the method

t A notion introduced by Prolessor Irving Fisuern.

t It is a well-known mathematical J)roposmon that almost anﬁ
function f (Z, ¢, m, I) may be developed in a series which, for sma
intervals of the variables, can be reduced to a linear expression. And if
the coefficient ¢:, with which Z acts on v, itself depends on a new vari-
able z, then it follows that ¢, (z)Z may, for smalil intervals of the
variables, also be developed into a linear expression in x and Z.
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when necessary. This may be done by inti'oduc.ing as new
variables any functions of the explanatory _varn{ables, e.q.,

m orl— orE according to what the economist would expect to
m m’

be the relevant combination.? On the"oi;her hand, it is interesting
to note that there are astonishing examples? of good fits
obtained with constant coefficients and linear equations, which
suggest that this type of relation is more frequent than is often
believed. - ,
It goes without saying that any regression coefficient found
for a market or a group of markets represents only an average
for all individuals included, and cannot be applied to problems.
concerning one individual. ' -
In order to test the accuracy of results, sfa-
4. Statistical listical tests of significance must be applied. These
significance. have been discussed in the preceding volume in
" this series, quoted above. The danger threatening
the accuracy of our results is especially that of multicollinearity.
The simplest form of multicollinearity consists of a high degree
of parallelism between two of the explanatory series. In.more
complicated cases, it may consist of a high correlation between
any one of these series and a combination of some others, If such
a situation occurs, the separate regression coefficients cannot be
determined, though certain combinations of coefficients will
still be determinable.* The opinion is often expressed that

1 Examples of curvilinear dependence will be found i i .
44 aud 4.8?0{1 this study. P @ In sections 3.3,
-g., the. relation between unemployment and marriages
g879-1913) in Vierteljahrshefte zur Konjunktll)xrfgrschung, Sonderheft %1,
erlin, 1931 (P. LomreNz, ¢ Der Trend ”), page 18; the demand
curve for beef in the Netherlands (1876-1912), in H. W. METHORST and
J. TINBERGEN, “* Les recherches relatives & la conjoncture au Bureau Cen-
tral de Statistique des Pags—Bas ", Revue de P Institut infernalicnal de
Stalistique, 1934, 1, page 37; the “explanation” of interest rates in the
United States before the war in Warren M. Persons, * Cyclical Fluctua-
g?r;iss!?fst.}lgz?a(%(i)of Banl;ﬁldoa{\l: to Deposits **, Review of Economic
a [ » page ; the “ ion ** ippi
freight rates from 18 Ogto 1911 in Tinoenomy, “schorla shipping

J. TINBERGEN, * i
vrachten ”, De th{erlandsche Conjunctuur, Mar?:h 1922? e;g;le-uggte en
3 Cf. equation (2.1). It may be noted that the knowledge of such
combinations is helpful only in so far as periods are analysed in which
these intercorrelations are present (¢f. Vol. 1, page 32).
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these cases must be frequent in business-cycle research, since
all relevant variables show more or less parallel cycles.! In the
United States, in the period studied here, this was not the
case. Some of the reasons for this lack of parallelism are:

(a) Interest rates and some other monetary series are
much influenced by gold stock fluctuations whlch are not
at all parallel to the general cycle;

(b)) Commodity prices seem to have come into the
region of inelastic supply much more in 1920 than in 1929;
they showed very high peaks in 1920, but not in 1929;

-+ (¢) Share prices showed the.reverse behaviour: they
“were very high in 1929, but not in 1920.

- It -goes without saying that if some explanatory factor has
not changed at all in the period studied, its influence cannot
be determined. If it changed only slightly, its regression co-
efficient may be uncertain, Extrapolation of such results for
large variations in the factors concerned is therefore not per-
mitted. For problems of stabilisation, where the aim is to
obtain smaller ﬂuctuations, this does not seem to be a serious
rest.riction.

Apart from the purely statistical tests, there
5. Economic are economic lests of the significance of the coefli-
significance. cients. The most important one is that of their
‘ algebraic sign, which in most cases the economist
knows on a priori grounds. Sometimes further tests are available
concerning the absolute magnitude of one coeflicient or the
relative magnitudes of several coeflicients, occasionally even of
different equations. Examples will be found in sections (2.1),
(3 3). 3-4), (3.9), (4.3), (4.6).
The word *cause” has been used in the preceding
6. Direct paragraphs to indicate proxlmate causes only. This .
relations. means that the economic considerations upon which
the relation tested is based must be directed towards
finding, as far as possible, “direct causal relationships". The
variables in the relation must be directly connected either in the

t The author is indebted to Professor R. FriscH of Oslo University
for a number of important remarks on this matter, some of which have
been used in what follows.
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minds of some persons (e.g., through the reaction of the consumer
to a given income and price) or by some definition (e.g., value
of sales equals volume times price). This is not always possible
if the strictest sense of ‘‘direct " is kept to. Investment activity
may be linked up directly with profit expectations, and these
are hardly measurable. The next step connecting profit expecta-
tions with actual profits and some other variables may then
also be included, and investment activity may be “explained ”
both by actual profits and by some other variables. The more,
however, such combinations of successive steps can be avoided
in' the formulation of relations, the better. This combination
may always be undertaken afterwards — in fact, it forms the
very important next step in our work — but the more explicitly
it is done, the better, By keeping to this principle, one obtains
relations with what Professor Frisch calls! the maximum degree
of * autonomy " — i.e., relations which are as little as possible
aflected by structural changes in departments of economic life
other than the one they belong to. It is clearly the task of
economic analysis to indicate the nature of those direct causal
relationships. :
Returning to the example chosen as our-
Complete syslem starting-point, it will be clear that, in order to
of equations.  understand the mechanism of business cycles,
further steps are necessary.” Suppose, for ex-
ample, that a successful application of multiple correlation ana-
lysis shows that the main cause of a given decrease in investment
activity was a decrease of 209, in profits, we shall then want to
know what caused this decrease in profits, We shall want to find
an indirect, a ** deeper ", cause of the fall in investment activity,
which at the same time is a proximate cause of profit fluctua-
tions. This could be done by applying the same method to
profits (Z) as to investment activity (v). Still further steps
may be necessary: Z may depend partly on the value of total
consumption (U), and U must therefore be investigated. - If
. the method can be applied in all cases in which we are interested,-

- In private correspondence with the author,
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we get an increasing number of relations, representing the
network of causal connections forming the business-cycle
mechanism, with an increasing number of variables (i.e., time
series representing economic phenomena). If we are to under-
stand the mechanism as a whole, we must continue this
procedure until the number of relations obtained equals the
pumber of phenomena the course of which we want to explain.
We should not be able to calculate, say, n variables if we had
~only n—2 or n—1 relations; we need exactly n. Such a
system of as many relations as there are variables to be ex-
plained may be called a complete system. The equations
composing it may be called the elementary equations. The word
*complete ” need not.be interpreted in the sense that every
detail in the complicated economic organism is described. This
would be an impossible task which, moreover, no business-cycle
theorist has ever considered as necessary. By increasing or
decreasing the nuniber of phenomena, a more refined or a rougher
picture or “model " of reality may be obtained; in this respect,
the economiist is at liberty to exercise his judgment. A conclusion
about the character of cyclic movements is, however, possible
only if the number of relations equals the number of phenomena
(variables) included. (The remark may be made here that
there is no separate or special variable representing *‘the cycle "
which has to be included in the elementary relations. It is
by the mechanism itself that all variables included are com-
pelled to perform cycllc changes.)
It is perhaps useful at this pomt to add a

An example. few remarks on the nature of a complete system

of relations which has to explain business cycles.
These remarks can best be made in connection with the concrete
example of a very simple system.
- Suppose, first, that the wvalue, V, of investment goods
produced during the period f depends in a linear way on profits
“one time period (of four months) earlier, Z,_,:

Vi=BZ_; ©.1).

' Both variables are measured as deviations from some ‘normal ”’,
and P is a constant.
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Suppose, further, that consumption outlay U, is the total of:
" (i) total wages L,; .

(i) a term ¢, Z,_,, indicating that profits Z, are only
partly consumed, the marginal propensity to consume
¢, being a constant, while there is a lag of four months;

(iii) a term ¢&,(Z,.; — Z,_,), indicating that specu-
lative gains also influence consumption outlay. Speculative
gains are supposed to be proportional to the rate of increase

Z,.y — Z,_,, since share prices are assumed to be a linear
function of Z, and since a lag is again assumed to exist.?

We therefore get a second equation: :
Up=L,+e 2, + ey —Z,5) 7 (0.2).

Finally, there is an equation telling how proﬁts' Z, are cal-
culated: ' ' ‘ .

Z, = U, +V, —'L, - " (0.3).

Now the system of the three equations (0.1),

Dynamic: (0.2) and (0.3) is a “*dynamic " system in Friscr’s
features.  sense, since, in some of the relations ((0.1) and
| (0.2)), variables appear relating to different time
periods. If this were not so — i.e, if all lags were zero and °
the “speculative ™ term in (0.2) did not exist — no endogenous

cycles could occur. In fact, in such circumstances, the system
would be: : '

V,=BZ, - T (0.1).
U=L+¢Z 0.2').
Z,=U,+V,—-L, - 0.3").

which, after substitution of (0.1") and 0.2y in (0.3), gives
" the equation: '

Z,= (L +4Z) +BZ,—L,
or;:

Zi(1 —e—f)=0 ' (0.4’).. |

! Since it is only an example we are giving h i
. ! ) ere
?te v?illsl(:lll)sesef‘ti}.u Iﬂy ;ompansonhwnt.h our results ir? the ﬁ)l?::v?:}; gﬁggtgl?st
L]
ear to reaiiy. » however, that in many respects our assumptions are
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Since &; and B are. constants and s, + § % 1,the only solution
is Z, =0, meaning that the system always shows the same
value of profits (Z, being the deviation of profits from some
"“*normal ') and, through (0.1°) and (0.2}, of V, and U, — L, also.
No cycles would " occur unless the extra-economic “data

determining the “normal ** levels showed cycles,

It is quite different, however, in the case of the *dynamic "’
system (0.1), (0.2), (0.3). The simple structure of the equations
still easily permits a substitution of (0.1) and (0 2) in (0.3),
leading to a final equation:

Z, =@ +e)Zy +e (2, 1‘—Zt 2h
which may be written:
Zy=@tete)Z —eZ_,

Realistic values for B, ¢, and e, being 0.2, 0.4 and 1, respec-
tively, we get

This equation is.of quite a different type from

Determinants - (0.4"). It enables us to calculate Z, once we are
of the given the values for Z,_, and Z,_z. But then,

~ movements. knowing Z, and Z,_,, we are again able to calcu-
. late Z,, ,, and so on. The following table is
an example, where Z, and Z; have been chosen as 0 and + §
respectively:

t =061 2 3 -4 5 6 7 8 9 10
Zt = 0 45 +8 +7.8 +4.5 —0.6 —55 —82 —7.6 —4 +1.2

I

- The movements we find for Z, appear to be cjclic. It can
easily be ascertained that the actual movement depends on
two sorts of given numbers:

(i) the “initial ™ values of Z, in our case Z, and Z,;
, (ii) the coefficients of the final equation (0.4), in our
_\case(ﬁ+e,+e,)and—c2 7 '
The initial values more or less represent what are usually
called ‘disturbances from equilibrium; and the coeflicients the
2
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structure of society. A change in consumption habits would
aflect ¢, and ¢,; a change in investment attitude would change§,
as would changes in the relative importance of, for example,
investment and consumption as a consequence of technical
progress. It should be added that the coeflicients may also be
changed as a consequence of policy, and the problem of finding
the best stabilising policy would consist in finding such values
for the coeflicients as would damp down the movements as much
as possible. This will be attained, for example, by small values
for the coeflicients. The oulstanding importance of the numerical
values of the coefficients may be clear from these few considerations.
In fact, it seems difficult to prove by pure reasoning alone — i.e.,
without knowing anything about the numerical values of the
coefficients — whether or not any given theory explains or does
not explain cyclic movements. This may be demonstrated by
two further numerical examples: ‘ ' :

Ezample A: B=0.6,¢, =08,¢ =1,
Final equation: Z,~242Z,_, —Z,_,.

_The type of movement found for any initial value of Z, and Z,-
is non-cyclic, with values of Z at an increasing distance from th
original values.. _ '

. Example B: § = 02,5, = 0.6, ¢, = 0.1.
: Final equation: Z,=092Z,_, -0.1Z,_,.

The type of movement is non-cyclic, with a tendency to return
to values Z, = 0 after a short time. )
No theory is therefore determinate unless the values of the

coeflicients in a complete system of equations describing it are
known, at least approximately. :

How, then, can business-cycle theories be tested
Testing of statistically with the aid of the technique just
theories.  described ? " The procedure consists of at least two
stages: First, the explanation that a given theory

provides for each of the variables of the economic system may
be tested by the method of multiple correlation analysis, and
secondly, it may be tested whether the system of numerical
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values found for the “‘direct causal relations’ (or what comes
nearest to them) really yields a cychc movement when used
“in the final equation.

~ This may be clarified by mdlcatmg the two ways in whlch
“an unfavourable result for any theory may be found. First, it
.is possible that the explanation given for the fluctuations of
any of the variables might prove to be poor; and, secondly,
it might happen that, although these explanations were not
too bad, the combination of the elementary equations would
not lead to a cyclical movement.

Apart from these two ways in which a theory may fail,
there is the third — already mentioned above — that the theory
may prove to be incomplete — i.e., that it contains less relations
‘than variables to be explained — or indeterminate, in that it
does not indicate from what other variables each varlable
depends and in what way. ,

Strictly speaking, there-are very few, if any, “hterary
theories that are complete and determinate in the above sense.
Most of them — as will be seen from Professor HABERLER's

. study — emphasise some special relations, often without
" dealing with most of the others. Practically no single theory
can therefore be used for a joint explanation of all the variables
included. in this. statistical study. Nevertheless, many of
these. ““literary™ theories may prove highly useful in that
they throw light on one detail or a number of details which are
indispensable for a right understanding of the business-cycle’
phenomenon. They must, however, be combined, as Professor
HABERLER also points out, and the most eflicient way would
seem to be to combine all theories open to statistical testing and
to test them by means of the system of relations just described.

The present publication is one of the first attempts to
construct such a complete system on a statistical basis.? The

1 In recent times, a number of models of the sort discussed have
been constructed (e.g., by AMoRroso; CHait, FriscH, KALEcKI, LUuND-
BERG, Roos and others); but they have not been based on statistically
tested relations, except in part. Models based on statistically determined
relations are to be found in J. TINBERGEN, An Economelric Approach
fo Business-cycle. Problems, Paris, 1937, and in E. A. Rapicg, “A
Dynamic Scheme for the British Trade Cycle, 1929-1937 ”, Econome-
trica, January 1939.
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character of the work involved is necessarily twofold. It is
chiefly of a statistical nature, and to that extent consists in
finding the quantitative importance of the chief factors causing
fluctuations in each of the wvariables studied. Carrying out
this task presupposes, however, that economic theory — or
perhaps several competing economic theories — has indicated
what the chief factors are. In this field much still remains
to be done. The indispensable minimum of this work which
is required in order to make the statistical part of the enquiry
possible at all has also been included in this report. This may
have led, at some points, to a choice which would not be
approved by all economists. Clearly, this cannot be avoided,
.and the only excuse is that all details of the analysis have
been indicated exactly. o
The first five chapters will contain the descrip-
Plan of tion and justification of the relations assumed,
the work. and tested statistically, between the phenomena
‘considered as important. In order to treat the
matter systematically, these relations are, as far as possible,
subdivided into four types, well known in economic theory:

Definitional relations;
Demand equations;

Supply equations;

Income formation equations.

Some relations of another type will be added at suitable places.

Chapters VI and VII are concerned with the resolution of the
complete system of equations and the conclusions which can
be drawn therefrom, in respect of certain theories and of general
characteristics of the business cycle.

The period studied is 1919-1932.
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CHAPTER 1

DESCRIPTION OF THE MODEL.
DEFINITIONAL RELATIONS

(1;0) GENERAL INTRODUCTION

~ "The construction of a model such as the one to be described
here is, in many respects, a matter of trial and error. Exactly
what variables are to be included and what neglected is not
known beforehand; it only becomes apparent as the work
progresses. Starting with some phenomenon of central impor-
tance to cyclical movements — as, for example, investment
"activity — it will first be asked what factors are important in the
explanation of this variable; next, what variables are important
in the explanation of these explanatory factors; and so on.
This procedure must be continued until a number of relations
is obtained equal to the number of variables Whlch are con-
sidered to require explanation.

. It would not serve much purpose to conduct the reader
-through all the incidental difficulties and errors, some of them
at least unavoidable, which beset the course of the reasoning.
It seems better to give a rounded-off picture of what has finally
‘been arrived at as the most concise representation of the model.
This picture has to start with a list of the phenomena included —
a list which in some sense may seem illogical or arbitrary. The
best course, therefore, seems to be ta present the material in such
a way that the reader can easily pick out any variable or relation
in which he is specially interested, and can study in whatever
order seems to him logical and useful the relations Whlch are
here formulated and tested.

The symbols introduced have as far as possible been chosen
according to the following rules: :
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(i) Al ‘variables representmg money amounts are in-.
dicated by capital letters.

(u) Prices and physical quantltles are 1nd1cated by small
letters. : '

(iii) - Coeﬂiclents — in their statistical as'pect regression'
coefficients; in their economic aspect: elastlclty coeﬂicnents
. — are indicated by Greek characters '

' (iv) ' The time period to which a variable relates is indi-
cated by an inferior figure or index { to the right; in so far
as no confusion is to be feared, inferior letters are also used :
for other dlstmctlons, but not ﬁgures

(v) Value symbols and -physical symbols - relatmg to
-the same sort of commodities, etc., are indicated by the
' same letter (e.g., V and v). -

(vi) Related vamables are. mdlcated by letters close to.
each other i in the alphabet

(vii) As far as possible, the same syrribdl_s,a're used as
- in some previous publications by the author.

A list of variables which may be consulted with any page
of the text, will be found in Appendix A. Unbarred symbols
_represent deviations from the average ‘value of the variable’
considered over the period 1919-1932; barred symbols represent
these averages, and double-barred ones the ‘‘natural values
.as found in the sources. The symbol [ placed before any symbol

indicates that the cumulant of that vanable has to be taken.
Therefore:

© JUygry = Uig19+ Uygag + 111921 FU L F Ugygs
Juygo, = ume +Ujgap t+ uwzu and so on.

The starting-point of the sum is mdlfferent provided that it
is before the beginning of the period studied ; for suppose that,
instead of 1919, 1915 were taken as the startmg year, this
would only increase every value of Ju by the constant amount
Ujo15 + Uygrg + Upgr7 + uma
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As the usefulness of the choice of the variables becomes
clear only in connection with the relations chosen, the discussion
" of the latter may be undertaken immediately. :

- The relations, a summary of which is given in Appendix B,
are, according to the subject of each, treated in Chapters I-V.

. As the definitional relations are the least doubtful ones,
they may be treated first, although they form a rather incoherent
group of not very interesting relations. Not all are definitions
“in the true sense of the word : some are a description of the
composition of some average or total; others represent the
rule of computation of some variable. They could be called
non-causal relations, in contrast with, for example, demand
and supply relations. Some of them, with, in each case, one
of the variables which they link together, have only been
introduced for reasons of convenience.

The relations have, moreover, not always been given in
their exact form. Sometimes they have been replaced by a
linear approximation, which, for that reason, does not fit
exactly; this approximation entails considerable simplification’
for the calculations in which the relations are ultimately used.
In these cases, the *“tests ”’ therefore concern the degree of
approximation obtained by these linear .expressions, rather
than the .relations themselves, which are self-evident. The
equations are given in alphabetical order of the first variable
included. Their obvious nature makes a very short treatment
sufficient in most cases.

1.1: A=150C' 4 0.90B'+0.84n—18.0m;,

This is an approximation deduced from:

A 00156(3'I +-—B‘
m;,

where c is a constant. The total value of assets held by individuals
is equal to the value of shares - the value of bonds held by
them (cf. section (4.7)).
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Graph 1.1. Graph 1.2,
Composition of Fluctuations in  « Explanation’’ of Fluctuations
ToTAL VALUE OP ASSETS in DIVIDENDS a$ & PERCENTAGE
marsen. held by Individuals. OF CAPITAL,
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1.2: d=1.25D—0.11¢

~=~blere, d represents all cash dmdends as a percentage of
capxtal and D the amount of cash dividends paid to pnvate

shareholders.
This relation has been deduced from
T 100D
C

where H is all cash dividends as a percentage of capital;
‘D’ is amount of all cash dividends;
C capital, nominal value. .

This relation may be written as )

100D’ +D%)

—~  C

C(l4—
1+ C)

d+d=
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which, by a well-known first approximation, turns into:

100 —
d+d= —(D'+D') (1—-—)

100D’ 100 100D’
=——d—=D"'———(
G C Cs

where the second order term has been omitted, which for
00'5'

_ our figures is certainly admissible. The constant term
being equal to d, we are left with

41005, 100D

— C.
G C:

" Here, the second term in the right-hand member is almost
a trend, because C is nearly so; in addition, it is very small, -
Further, D’ will move parallel to D; hence a regression equation
between d, D and ¢ has simply been tried, leading to formula
(1.2) above. :

1.3: E=D+Lc+ K+ Kn+(Ex—Ep—Ep)

Urban non-workers’ income consists of dividends, managers’
salaries, interest payments, rent incomes and entrepreneurial
. withdrawals without farmers’ income. As the estimate for

‘the latter may (following the National Bureau o6f Economic
Research)! be taken equal to farmers’ estimated consumption,
it is here represented by Eg4Eg. The small amount of income
from abroad has been neglected. The influence of this neglect
. is seen in the graph as the difference between the dotted and the
full line.

* Bulletin 59: * lncome originating in Nine Basic Industries, 1919-
- 1934” by S. KuznNers. New York, 1936. All farmers’ savings are
considered as business savings., Any net investment farmers are
performing is supposed to be paid out of business savings.
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Graph 1.3. o Graph 1.4

Composition of Fluctuations of « Explanation” of Fluctuations

.UrBAN NON-woORKERS’ INCOME. in Stock oF HOUSES,
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14: h=h_, 4+ 09204

The stock of houses at the end of a year is found by addi
to the stock at the end of the previo{xs year 0.92 Igmigd:lig
volume of residential building during the year. The remaining
0.08 accounts for replacement (estimated according to the |
figures of Wickens and Foster for the: relation between
replacement and total building).!

1 ¢ Non-Farm Residential Constru'. ti - » i
Nat)oqal Bureau of Economic Researcl;:, llt\)llll:'wlgl?(?r-lt? 3337’. g:geml!i 5
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15: M—-M'+M"

_ Total money is equal to the sum of the amount of outslde.
currency (M’) + the amount of deposits (M").

L}
.

' Graph 15 * " . Graph 1.8.

_Compbsition of Fluctuations in Fluctuations in ASSETS AND
’ " ToraL MoNEY., - LIABILITIES OF THE BANKs,
o w|
. [18
. Q
T 1 3
; —— M \‘ . st
T \/ . -2
'-lor-/ ) - =k
F B 17
. 4 | | -
——lo o
. 5..._—_-—_,I°’ B. )

' Balance equatlon for the banks; cf. sectlon (4.5).

17 ml_,==067d 0.041n )

. This relatlon is a sunphﬁed form of the deﬁmtlon of

p——i .
4

My, .
_ 100d
- M= 156m



—28 —

‘ Graph 1.7.

sl _ 1 * Explanation ” of Fluctuations
N mee / 1 - in SHARE YIELD. '
] F/»»{JXA /- -

[+] i _— -
AN T oo . 100d

; i my; 1  Upper part: T 56T in deviation

| i Leredd. L 'l 1 L YT . frOm average —_— mh
":d\/\ mt, / Lower part: my , = 0.67d — 0.041n.
Z

o e '

G N T Ny / 4 Here the factor 1.56 has
2r ) been added, since in 1926,
i N when the stock price index n
o ——ASe7d AN . was 100, the actual stock
;i ' \: ~ price level upon which the

- / ]} calculation of the share yield

o / ' is based was 156,

or ] The upper part of the
:}- oo4in 1 graph is to be considered as
2t a test of the compatibility
. of the series used for m,
“ and d; if they were exactly

020 o compatible, no. deviations

should occur. The lower part
shows the combined effect of the lack of compatibility and
of the linear approximation. Evidently there is, in this case,
a danger in using the linear approximation for extreme values
like those in 1928, 1929 and 1932.

} The calculation runs as follows: My, = My, + mp, =

100 (d+d) 100 - n, 100d @ 100d 100dn
— 1.5§n( ) 0= = 1565 + 1367 — 1THem

neglecting the second order term.

100d _ ps . 100 100d .
S =m 2V = (. —
T56R 0 Togn - 067 and o = 0.041.

* The actual figures show a difference owing t
from which d, n and m,, haven been taken, g to the independence of the gources

L Now




—_ 99 —

-1.8: Composition of cost of living.

~ Cost of living is made up of two rather heterogeneous
‘elements — viz,, rents mg and prices of other services and goods
p’, with weights of 209, and 809, respectively:

p = 0.80p" + 0.20 mp.

The “explanation "’ of mp and p’ is discussed in Chapter 1L

Graph 1.8. ‘ Graph 1.9,
Composition of Fluctuations in  * Explanation ” of Fluctuations
~ Cosr or Living, in SurrLus oF CORPORATIONS.
30 !
.20+ . - 4
"8 1. ot S° 1
ol ] e BT IN
Y ] N n .|p_/“ s -
-8 - m-/ Izc . 1
s 410 w— : 9
wl ) 1. 1oF +:1Q
_ [+ T E—T —h‘v
iee — & . - "o _‘D ‘-‘

B T- 3

»
3 -8
- b macd
©
X . m /-

Fy

o} ) C g :;:-—-/ 2?9! ' 7 o

or 020 A 5-S° "

. #

° —

- _/' o I J RN T il 1 S

40 it 1 - 020 'm 823
920 L S,

1.9: S = [(Z°— D) + 2.29¢

Surplus of corporations depends on cumulated profits (JZ°)
minus cumulated dividends ([D). One would expect simply
S = [Z°— [D; but, it appears, additional reserves ~ possibly
secret reserves — are constituted, so that the yearly increase -
in S is larger than Z¢ — D. If we suppose these additional
reserves to be constant,! they explain part of the trend. Another

1 It was found by correlation calculus that they are not correlated
With Zc —Do ‘ -
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part however, stands asa complement to the cumulation terms.
For these being cumulations of the deviations of Z¢ and D from
their averages, cumulations of the constants Z° and D have
to be added, which evidently are trends. As Z°~— D = 0.5, a
term of Q.5¢ corresponds to f(Z°— D). The rest of the trend,
1.8¢, represents the unexplained reserves mentioned above.

1.10: U—-060p+100u
Th1s relation is the mmphﬁed form of the relatlon

U =0. 01pu,

value of productlon equals price times quantlty, divided by 100
as the prices are measured in percentages of the level of 1929.2

Graph 1.10, B ’ Graph 1.11.
PRODUCTION OF CONSUMPTION . CONSUMPTION. _
Goops. - Relation between Fluctuations in
Relation between Fluctuations in VALUE, VoLUME and PRICE..

VALUE, VoLUME and Price.
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"1 The calculation runs: U = U 4+ U = 0.01 (P +p)@ +u) 0 01
0.01pu + 0.01ap, neglecting th Pt
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Graph 1.12,

Relation between Fluctuations in
PropucTtioN, CoNsUMPTION and
changes in STocks oF
CoNsuMPTION GoobDs.
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1.14: v =0' 4 vy
- Volume of investment goods produced consists of volume

of producers’ durable commodities, including non-residential
building, and volume of residential building.

Graph 1.13,

Composition of Fluctuations
in VaLue or ProbpucrtioN oF
InvESTMENT GOODS.
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Ll u=v' 4w—w_,

Production equals con--
sumption + increase in
stocks.

1.12: U’ =0.60p + 1.00u’
~ For explanation, see 1.10,

1.13: V=V 4V,

Total value of investment
goods produced consists of
value of producers’ durable
commodities, including non-
residential building, and value

. of residential building.
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Graph 1.14.

Composition of Fluctuations
in VoLuME oF PRODUCTION OF
INVESTMENT GOODS.
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1.15: V' =" 40.15¢

Same explanation as for 1.10.
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1.16: Vi =0.985 +0.028¢,

Same explanation as for' 1.10.

Graph 1.15. .

ProODUCTION OF PRODUCERS’
DuraBLE COMMODITIES.

Relation between Fluctuations
in VALUE, VoLuME and PRICE.

Graph 1.16.

RESIDENTIAL CONSTRUCTION.

Relation between Fluctuations
in VALug, VoLumMe and PRICE.
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CHAPTER II

DESCRIPTION OF THE MODEL.
DEMAND EQUATIONS FOR GOODS AND SERVICES

(2.0) GENERAL INTRODUCTION

In this chapter, a number of relations determining the
" demand for goods and services will be discussed. The demand
for holding some types of assets will be considered in Chapter IV.
The goods and services expressly considered in this study are:

" (i) Consumers’ goods and services, excluding * housing *’
services; " '
.- (ii) Agricultural raw materials;
- (iif) Housing services;
(iv) Houses;
(v) All other investment goods;
(vi) Labour.

The demand for these types of goods and services will not,
- however, be studied separately. The reasons for this treatment
are mentioned below:

Groups (i) and (iii) have .been combined as consumers’
goods and services, including housing, since the estimates of
the demand for each do not seem to be accurate enough to
make a distinction possible. A separate study of the demand
for housing services on the one hand, and all other consumers’
goods and services on the other hand, would require the con-
sideration of two demand functions each depending on the
prices of both categories. The combined demand may — as a
first approximation — be supposed to depend only on the com-
bined item, cost of living. Moreover, a study of the combined
demand is the minimum basis sufficient for any realistic model
of business-cycle mechanism.
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The demand for agricultural raw materials has not been
studied separately, since it may be assumed that it shows a
fairly high degree of parallelism with the demand for consumers’
goods and services as a whole, given (i) the proportionality
between the output of any commodity and the intake of raw
materials and (ii) the tendency of consumers to divide their
consumption more or. less regularly between agricultural and
non-agricultural products. On the other hand, there is some
cause to disregard any lack of parallelism, for the simple reason
that the statistics of stocks of raw materials are not very
satisfactory. _ '

. Nor has the demand for labour been considered separately.
The output of all final goods and services (Groups (i), (iii),
(iv) and (v) above) is very exactly parallel with employment
as measured by the Federal Reserve Board index of factory
employment. Evidently this reflects the fact that production
.is a linear function of employment for short-run variations in
output. ‘

On the other hand, the demand for consumers’ goods and
services will be split up into four parts — viz.:

(@) Demand exerted by non-farmer consumers;

() Demand by farmers for farm products;

(6) Demand by farmers for non-farm products;

(d) Demand by dealers corresponding with increases or
decreases in stocks. '

Although in some respects arbitrary, this subdivision is
useful for statistical reasons. In the first place,” the factors
determining one of these categories of demand will be at least
partly different from those determining the others; hence a
‘more exact determination of the coefficients will be possible if
they are studied separately. In the second place, the figures
for (¢) and (d) have still more the character of estimates than
those for (a) and (b).

.In the next chapter a number of supply equations, or their
equivalents, will be discussed. This means that, for some
categories of goods and services, both the demand and the
supply relatim} will be determined.. The well-known question
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‘whether, and in what circumstances, a statistical determination
of both relations is possible has been touched upon in the
preceding-volume.! In section (3.5), an example is elaborated.

(2.1) “ ExpLANATION " OF CoNsUMERS' OuTLAY?

I. Theoretical.

‘As regards consumers’ outlay — in which outlay for the
purchase of new houses has not been included — it has been
assumed that farmers’ outlay for consumption goods is equal to
.their withdrawals * as estimated by Dr. Kuzners.,

The following variables would then, by a priorl reasoning,
- seem to be of importance for the explanation bf the rest of
consumption fluctuations:

Wages and salaries (L,,+L, H
Urban non-workers’ income E;
Capital gams G;

. The rate of increase in farm prices p/—pf_,, or Apf as-an
indication of speculative profits, which are not included
in E but may npevertheless have influenced consumption
(agricultural prices have been selected as they ‘are

- especially subject to speculative influences);

-Some measure of the degree of inequality of income dnstnbu-

. tion, for which PARETO’S a has been taken;+¢

Cost of living p; '

_ A trend, standing for slow changes in hablts, populatlon

' growth and changes in populatmn structure,

4

1 Vol. I, ages 62-64. ' ’

s Cl J. Jp Porak, * Fluctuations in United States Consumption,
1919—1932 ””, Review of Economic Statislics, XXI, Februa.lz 1939.

> All their savings being considered as business savings. Cf. page 23,

¢ This coefficient measures, in absolute amount, the slope of a
curve representing log Nz as a function of log x; where x is income
and Nz the number of persons having an income above z.

It has been proved by BorTkiewicz that, in general, « is not a
very accurate index- for distributions de\natmg from the Paretian;.
for this reason, the values of z have been tested by comparing them
to another index of in equality — viz.: the difference between the median
. and the average income of the 21,%,, of the population with the highest
incomes. The correlation for this period was very high, and a showed
considerable variations (the extremes being 1.39 and 2.04).
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The influence of some of these variables, especially E,
might be lagged. A lagged influence of G and p is somewhat
less probable, as capital gains will be consumed fairly rapidly
in so far as they are consumed at all; while the chief influence
of cost of living will be that actual prices have to be paid which
may differ from the price level upon which the consumption
plans were based.

" The signs of all coefficients except the trend must be posmve
For E and G this will be clear at once; for p, the theoretical
possibility exists of a negative influence. A negative influence

‘ would, however, mean an elasticity of total consumption which

is larger than one, and this will hardly be assumed to prevail

by any economist. The significance of PARETO’s « being that
an increase in a means a decrease in concentration, it seems
logical to expect a positive influence of « on consumption. »

The two income series (L, + L,) and E show a very high
intercorrelation. Hence, the coefficients to be obtained for each
by including both in a correlation calculation must be expected

to be rather unreliable. There are two other ways by which

more reliable information might be obtained regarding the two
marginal propens1t1es to

consume — viz,: (i) to A Graph 2.11.

have recourse to k nowle dge MOUNT SAVEDL ;:‘E&Amous INCOME-

from other sources on the g" amilies in New York, Portland and
propensity of one of the Atlanta, 1913&1)?;?"3&’3?&.}3 )S Bureau
two income classes, or (ii) ‘

to try different reasonable
values for one propensity 2o 2
and to see whether the ,l’/

" coeflicients which result for 4
the other are acceptable, ‘oco /

Some information about --‘/

360

the relation between wages e
and workers’ savings may ¢ -S5—e ot —s—1L + u;“ﬂ
be taken from family bud- AT

. g = income,
get *_.sta.tlstlc.s, though these g - Savings or, where negative
statistics give figures re- deficit. ’

. s - ~===0Observed data.
lating to families with Straight line general trend.

ISOG
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different incomes at the same moment; and it is not certain that
one family, when passing (temporarily) from one income to
another, will show the same change in savings. The direction of
the deviation between the figures depends on whether savings are
a relatively “‘sticky ” item in the budget or not. This in turn
will depend on the form of saving. If saving is effected in the
form of fixed payments of insurance premia, it may be *“sticky *;
if small amounts are paid from time to time into savings banks,
savings may be more sensitive. From a number of family
budget data, represented in Graph 2.11, it would appear that
the fluctuations in savings are between 0.15 and 0.20 times
the fluctuations in wages.

"II. Statislical.

In view of these results, a number of correlation calculations
have been made where, in each case, the alternative of a fixed
coeflicient for (L, + L,) of 1.00 and 0.80 was calculated; the

Variable Regression coefficients Corre-
Casel ex- | |1ation
< | ? coeffi-
plained i1,“,-}-L:1 E | G (Apf| = P |Eoq| lcient

1a ©1.00 | 0.78 | 0.35 0.31 | 0.992
b ! 0.80 | 1.20| 0.36 0.18 { 0.989

’ !

2 a . 1.00 | 0.75 | 0.27 | 0.046 0.32 | 0.995
b 0.80 { 1.17 | 0.26 | 0.054 0.18 | 0.994
¢ . 0.95 | 0.86| 0.27 | 0.048 0.280.995

3a 1.00 | 0.52 | 0.26 —6.30] . 0.26 | 0.995
b 1 0.80 | 0.93| 0.26 6.4, 0.12 | 0.993

{ '—-E'F:

4a 1.00 | 0.77| 0.35 0.001 0.31 | 0.992
b 0.80 | 1.03] 0.36 0.069 0.35 | 0.989

5a 1.00 | 1.37] 0.22 —0.75| 0.50 | 0.993
) -0.80 | 2.01] 0.17 —1.03) 0.44 | 0.991

6 a 1.00 | 0.71 | 0.28 | 0.046| 0.016 | 0.36|0.995
b | . 0.80 ; 0.95} 0.27 | 0.056, 0.087, 0.41 | 0.994
¢! \ 0.95 | 0.77 o.2s|o.049 0.034 0.37 | 0.994

* Fixed coefficient.
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‘two values resulting for the coeflicients of the other explanatory
variables suflice to calculate such values for any other coefli-
cient for (L, + L,) by means of a straight-line interpolation
or extrapolation. The results are shown in the table on page 37.

The regression- coefficient for E, which represents the
*“partial marginal propensity to consume (in respect to E) "
is unacceptable in cases 1b, 2b, 4b, 5a and 5b, where it is above
unity. Cases 3b and 6b are also hardly acceptable, as they
represent a propensity to consume for workers which would
be lower than that for the higher incomes. By interpolation,
we find that the minimum coefficient for (L,+L,), which is
higher than the corresponding coeflicient for E, is as follows:

Incase 1 . . . ... .. .. 0.93
L 0.92
. S 0.84
wow 4000 ol L., - 090
mow e e >100
N T . .. 087

According to the principles set out above, cases 3 and 5
are both unacceptable for the supplementary reason that they
yield a negative coefficient for « and E_, respectively. The
remaining casés point to a coefficient for (L, + L) > 0.87.
The value 0.95 has finally been chosen for the .coeflicient for
L, +L, ' '
. For G and Ap/, coeflicients are obtained which are only
slightly dependent on the choice of the (L, + L,) coefficient
(the spread between cases a and b is negligible). ‘The inclusion of -
Ap' increases the correlation coeflicient to a not unimportant
extent (¢ase 2 as compared with case 1). The increase in the
correlation by the inclusion of p is immaterial, but its omission
is theoretically unsatisfactory. These considerations lead to
the choice of an equation which includes as “explaining *’
variables: L, + L,, E, G, Ap/, p and.{, with a fixed coefficient

for L, + L,. It has, with the standard errors 1 of the coefficients. -
the following form: _ i ’

1 Cf. Vol. . For the calculation of stand i
assumed throughout this publication that theal;-:nfirgrt::s el:rol.ll'zsilll) e;{ll

observations (to which errors the residuals-
mutuglly independent. . duais are supposed to be due) are
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U’ —E' =095 (L, + L) + (0.77 + 0.32) E + (0.28 + 0.13) G
+ (0.05 + 0.02)A pf + (0.03 -+ 0.09)p + 0.371, @.1)

where the left-hand member represents urban consumption
outlay

' It will be seen that even after the coeflicient for (I, + L,)
has been fixed, that for E is still relatively uncertain; this is
principally due to the high intercorrelation between E and p.
We are bound to conclude, then, that the values of three coefli-
cients in this equation, those for (L, + L,), E and p, cannot
be found with a high degree of precision.! The consequences
.for the system as a whole of this interchangeability of the
influences of these three variables will be considered in
Chapter VI.

Graph 2.1. The result chosen would
.« Explanation ” of Fluctuations  mean that workers and lower -
in CoNsuMPTION OUTLAY. employees have a marginal
sl propensity to consume of .
, ]
ok U g 959%, wurban non-workers a

“partial marginal propensity
to consume ' of 779, in rela-
tion to ‘ pure income” E,
and a * partial margmal pro-
pensity to consume” of about

289/, of realised capital gains.

e This latter coeflicient is,
— £ ~], however, also rather un-
— - o certain, not on the ground of
o 028G J__]° maulticollinearity, but because
s} Q049ay ~ls - tpe am.phtude.of the !luctua- |
o tions in capital gains has

I ___{oo3p T® beenestimated very roughly.s
sl ot 4s It should be borne in
————t————==""10 mind that constancy in the
L v-u" T®  partial marginal propensities
does not imply any con-

B ™ S N1} stancy of the proportion of

1 Cf. also page 42, note 2.
* Cf. also page 127.
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incomes consumed, i.e., of the ratio U's(L,+L,+E-+E'F),
which we may call e. First, when the marginal propensity to
-consume is smaller than the ratio of the averages of consump-
tion and income, e will be lower in a boom than in a depression.
Secondly, since capital gains will be high in the rising and low
in the declining phase of the cycle, e has a tendency to behave
accordingly. Thirdly, the trend term in the equation means
that there is a slow secular increase in e (0.6% per annum).

It is, of course, possible that the coeflicients themselves are
not constant either; but, given the nature of the statistical
material, it seems almost impossible to obtain reliable informa-
tion in this respect by the inclusion of more variables; the
formula chosen may therefore be considered as about the best
possible approximation.

II1. Durable and Non-durable Consumption Goods.

The demand for durable goods and that for non-durable
goods have not been included as separate equations in our
system. This may be justified in the following way., When
the demand U’y for durable goods, apart from depending on

income Y, depends on their price py, and on the price of non-
durable goods py:

Up = vy Y + 0ppp + W13 PN

and the demand U’y for non-durable goods depends on the
same factors: '

Uy =uwyY + Wag Pp + o3 Py,

then the equation for total demand U’ may be found ’b)‘r ;&ding
up these two equations: o '

U = u,Y + e, pp +'w,py.

This may be understood to mean that U’ depends on income
Y and some average price index for durable and non-durable
goods — viz,, an average with weights in the ‘proportion of w
to wy. It is not certain beforehand that the average pricg
level p for consumers® goods will show such weights. Since,
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however, there will be a tendency to some parallelism between
Pn and py, — owing to the general competition on both the
demand side and the supply side — there is no serious loss of
generality if we replace the theoretically best average having
weights v, and w; by our index p.

In the consumption equation (2.1), only *‘general variables *'
~— i.e., variables bearing on all goods, not on one category
alone — occur. This implies the hypothesis that there are no
factors bearing especially on durable or on non-durable goods.

. Now there is one special feature in the demand for durable
goods which may behave contrary to this hypothesis. Demand
for durable goods consists of two. parts — viz,, replacement
demand and so-called first purchases. The latter will, in general,
depend on much the same general factors as the demand for
- non-durable goods — income, prices, tastes. The former will,
however, depend on earlier purchases of the same goods® and
will, in the simplest case, be equal to the quantity bought
before some definite time period, representing the lifetime of
the goods under consideration. (In more complicated cases
— viz., where this lifetime is not a definite period, but purchases
may be deferred — other determining elements may come
. in, such as income again. This does not, in theory, increase
the difficulties.) If this echo effect proved to be of importance,
it would be necessary to take it into account in the consumption
equation — and it might then perhaps be useful to treat non-
durable and durable goods separately. Now it appears, from a
study by P. pE WoLFF on *The Demand for Passenger Cars in
. the United States ™, * that, at any rate for one commodity, the

spread in the lifetime of the individual objects is large enough

to smooth out the curve of replacement purchases to a mere
trend curve. Hence, for all durable goods together, this will
probably be even more so. A study of the year-to-year fluc-
tuations jn consumers’ demand may for this reason neglect
the echo effect.

Yet, though a separate study of the demand for durable and
for non-durable goods is not essential to the present system of

1 The so-calle& *echo effect .
* Econometrica V1 (1938), page 113.
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equations, this division is of such outstanding general interest
that it may be worth while to. digress slightly and give an “ex-
planation  of both categories of goods. Apart from the ex-
planatory variables used for U’, it will be necessary, as mentioned
above, to include in both equations pp and py, the prices of
durable and non-durable goods respectively. In order not to
have too large a number of variables, and in view of the high
intercorrelations between some of them, the income series are
. here combined into two groups — ordinary incomes (L, + L,),
E and E’; and speculative incomes G and Ap/ — and in each
group the series are weighted according to the coefficients
they have obtained in the *““explanation” of U’.r The results
run as follows, with standard errors of the coefficients added:

Series Coeflicients and standard errors of
“wex- 10, ' |
Plai:};d" 95(11,,4.1_5) G+ p t "
0.86E + Ef| 0-164pf ° PN
Ub 0.16+0.05 | 0.03 + 0.03 | —0.028 +0.038 | 2.056 1-6.020 ~0.05| 0.984
U'n 0.73+0.09 | 0.23 £ 0.05 [-0.006+0.075) 0.069 + 0.041 | 0.40| 0.996 -
U’ (by
addition) | o.80 0.26 ' |~0.022" 0125 0.35
UI
(case 2 ¢) | 1.00 0.27 : 0.28

The coefficient for the ordinary incomes is, for both groups
tog‘ethei'. below 1. This is due to the inclusion of py and py,
which are rather highly correlated with incomes. It will be seen

that in case 6c, where p is included in the explanation of U, -
the coeflicient for E is also much lower.t

! Here the case with the same explana i i '
except p, and a coeflicient of 0.95 for fm+ltgr(¥:a:: réi;)l;;saisl& @
. " The four price coeflicients make it possible to check the p-coefﬁcient
In equation (2.1), if we use the approximation that and

move parallel. The coefficient of p in the * explanation” o IiJ' is thp"
equal to the average of the sum of the two coefficients for p, and tgtt:
sum of the two coeflicients fOl‘_pN, weighted according to t : relative
weights of po and py in p multiplied by their relative amplitudes. This

.yields 0.11, whereas we had found 0, i
coemcients’are, indeed, rather nearotgazétrg'og n the case chosen;; both
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The figures point to the following elasticity of demand with
-respect to ordinary incomes,! price and the price of the com-
- petitive category of goods:

Income Price elasticity

elasticity | Qwn price |Other price

Goods

Durable . . .. .....|123+0.38 | —1.39+0.53 | 0.74+0.27
_Non-durable . . .....|08130.10| —0.87%0.08 | 0.01F0.15

Somewhat higher income and price elasticities are brought
_out for the durable than for the non-durable group, but the
significance of both differences is doubtful.

It may be interesting to apply to these data the ‘‘Slutsky
condition ”* of the rational, consistent behaviour of consumers,
the formulation of which in our symbols would be:®

| _ ips . UNBY T Bp, UP
where Y stands for L, + L, + E + E’p.
Using the figures of the first table, this condition would be:®

54 — (51.8 x 0.148) = 0.6 — (7.46 x 0.675).

"It will be seelj that the coefficients, taken at their face value,
do not exactly fulfil the condition. But when we take account
of their standard errors,® the result becomes:

20141 =—~45+76.

1 There would not be much sense in calculating average income
elasticities with regard to speculative incomes, since their average is,
by their very nature, zero or almost zero.

To arrive at one coefficient for the three ordinary income groups,
the coefficients obtained for each of them have been weighted accordin
to their standard deviations (relative amplitudes); the weighted margina
pro?ensity to consume for all consumption goods would be 0.924.

: Cf. H, Scauvrz, Theory and Measurement of Demand, Chicago,
1938, page 621.

% The price coeflicients are multiplied by 100 since the averages
of pp and py used in the transformation from U’p to u'p and from
Uy to u’y are about 1, and not about 100. All coeflicients, moreover,
are corrected for the small deviations of pp and py from 100,
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It is quite possible, then, that the “true” coeflicients do
satisfy the condition.

(2.2, 2.3) “ExpLANATION "' OF FARMERS' CONSUMPTION

For this part of the investigation, rather rough assumptions
have been made, as (i) the part of total income going to farmers
is only about 109, and (ii) refinements would require the
introduction of some new variables which would complicate the
system without improving it very much. :

The relative smallness of its fluctuations makes a very
accurate consideration of this item unnecessary, while the
rather rough estimates available do not seem to lend themselves
to any detailed experiments with correlation calculus. .

The prevailing factor governing gross as well as net farm
incomes and the estimates of farmers’ consumption is, of course,
farm prices. The volume of farm production, which depends
- largely, in any case for the period up to 1932, on crop-yield
- variations, shows only irregular and not very wide fluctuations.:
Farmers’ consumption consists of two parts: viz., consump-
- tion of home-produced goods and of bought goods, the money
values of which are indicated by E”p and E’p respectively.
* Both are supposed to depend only on farm prices p'.

- For E”gthis will be clear. For E’g it means that the elasticity

with respect to prices of non-farm products is just 1, which
seems probable in view of the relatively low standard of living
of the farm population. The formula found is:

. E’F - 0.025 pf . . (2-2).
/

As to E’'g, the formula fouqd. Viz.:

E"p = 0.015 p, (2.3)

-1 Combination of standard errors according to formula:

o' = 0, + g — 20,6314,

Min

where ry, = m 1 (cf. Vol. I, paiges 142-143).
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implies that the quaniities of farm products retained — viz.,

E'p _ 1740015 p! _ (1.7 +0.015 p/) (1—001 py*

o 097+ 001 p 0.97

= 1.8 — 0.002 p/, depend negatively on farm prices, with an
average elasticity of demand of — 0.11.

_Graph 2.2. . Graph 2.3.
“Explanation” of Fluctuations ‘ Explanation” of Fluctuations
in FARMERS’ CONSUMPTION in FARMERS’' CoNSUMPTION
EXPENDITURE. oF HoMEe-PRODUCED GOODS.
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\ -as
<7\ En ] e
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- (2.4, 2.5) f‘ExpLANATION ” oF INVESTMENT ACTIVITY

Investment may take various forms, each of which is subject
to its own *“laws ., For the purpose of this investigation,
a distinction has been made between: -

' investment in durable producers’ goods, including non-
' - residential building;

pp investment in residential building;

v, investment in stocks .of non-durable commodities
(working capital).

Purchases of durable consumers’ goods have simply been included
in consumption.

The relations which **explain ** the purchases of each type
of these goods may be indicated as ‘‘demand equations for
investment goods ”.” As the first publication in this series *

1 Owing to a well-known mathematical approximation.
2 Vol. I, Chapters 1iI and IV.
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deals especially with these relations, they need only be men-
tioned briefly here. ' ‘

The demand »* for durable producers’ goods and non-
residential building has been considered in combination. It has
been assumed to depend on:

(i) Profits made in all industries, for which corporation
profits Z¢ have been taken; '

(ii) Share yield my,, as an indication of the “interest
rate paid ” on capital obtained by share issues;

(iii) The price of investment goods g;

(iv) The margin p — 4! between the price index for
finished goods and the wage rate (with the weight it has in
costs), as it is often held that, apart from total profits, this
margin influences profit expectations. L

(v) A trend, in order to account for slow changeé in
capital intensity of production. '

For all variables a lag of half a year has been assumed.?

The introduction of share yield as one of the determining
factors needs further elucidation. One way of looking at the
matter is that, although no yield is contracted when shares are
issued, the yield which satisfies .investors will depend on the
general situation’in the share market as represented by the share
yield on existing shares. It would not matter, in this train of
thought, if the actual yield on new shares were systematically
lower than the average yield on old shares, provided it could be

maintained that there was a systematic relation in the fluctua-
tions of both. ' ' '

1 Expressed somewhat more exactly, the lag is a distri
with an average of half-a-year. In fact, by usingg ann&ltglabtgtegngniz
only able to aglply lags of 0, 1, 2 etc.-years, but any combination ma
be taken which means a distributed lag. The average of these lagsy
weighted according to the regression coefficients obtained for the
term corresponding to each, may be indicated shortly as “‘the ** lag. -
If, e.g., the following regression equation is found: p = 0.3Z+0.5 Z-%;

this weighted average of thelags 0 and 1 is (8% 0:3) + (1 X 0.5)
« 0.3 + 0'5—‘“' = 0.63.
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"Another way of interpreting the matter is that the ** easiness
with which money is obtained by share issues could be given
a numerical expression by the figure of share yields.

Still another way would be to point to the factors ‘‘behind **
share yield, which fluctuates inversely to share prices and pro- -
portionately to dividends. Share prices themselves (cf. equation
(4.82)) are influenced by both dividends and the rate of increase
in share prices.” Instead, therefore, of assuming investment
activity to be negatively affected by share yield, one could
formulate our -hypothesis thus: that investment activity is
favourably affected by the rate of increase in share prices,
favourably affected by share prices themselves (the higher
these prices, the higher the issue prices entrepreneurs are able
to get), and unfavourably by dividends (which in a sense is the
“payment ” they are expected to make).

Graph 2.4.

“Explanation” of Fhictnations
in DEMAND FOR DURABLE
Propucers’ Goobs, including

. NON-RESIDENTIAL BUILDING.

Graph 2.5.
X S : ‘““ Explanation” of Fluctuations
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Three other variables were also tentatively included, but,
as their regression coefficients were found to be exceedingly
small, they have been left aside. These variables are:

(a) The rate of increase in consumers’ goods’ production,
in order to account for a possible direct influence of the
““acceleration principle *'; ' - -

(b) The rate of increase in prices of investment goods,
in order to account for a possible speculative attitude.

(¢) The interest rate for short credits (mg). - !

The rejection of these variables has been considered at
some length in the preceding volume in this series.?

The demand for new dwellings vy has been assumed to
depend on:

(i) Rent level mg;
(ii) Cost of construction gg;
(iii) Long-term interest rate m,,;
(iv) Profits Z¢;
(v) Number of houses I;

with a lag of zero for the series (i) to (iv) and one of 31 years
for (v). The first four series may be said to represent direct
incentives which work without much lag,® but the last one
only works slowly and indirectly, It seems to work especially
through the financial condition of house-owners who let their
houses. Some time after a relative scarceness or a relative
abundance of houses occurs, the financial condition of owners will
exhibit a reaction; and this again will only work slowly, through
credit security in this branch of enterprise, upon building.
This has been treated very accurately by Roos.3 -

The equations obtained for »' and vy are, respectively:

0" =033 (Z°+Z°_ )~ 047[my, + (m.) _,] —0.015(g +q_,)
+006 [p+p_y—5l—41_,] +063¢ (29

Loc. cil.

he series va refers to the beginningr of the building process.

1
2T
¥ C. F. Roos: Dynamic Economics, Bloomington, 1934, pages 69-110,
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vB=—-0.30h_‘+0.074Z’+0.042mn—-0.031qB4—0.038mL5-|-(()2.150t
S 5).

For further details concerning these relations the reader may
~ be referred to the first volume in this series.!

- The way in which investment in working capital has been
treated is somewhat indirect, but, in view of the rather deficient
statistics, it is perhaps the best that can be adopted. It consists
- in regarding all enterprises as though they were integrated,
without attempting to deal separately with the various vertical
stages of production. This “body ” of enterprises shows an
output of goods and services in the final stage and an input
of factors of production. If production in all stages were exactly
synchronised, these factors would only be used for the produc-
tion of the final goods leaving the ““body ”. Investment in
working capital means, however, that, at various places in the
“body ", stocks of raw materials and intermediate products
accumulate — i.e., that, in some earlier stages of the process,
more is produced than corresponds to final output. This will
reflect itself in a greater application of factors of production,
and therefore in a larger total of wages — the other factors
being mainly ‘“‘overhead ” factors. Investment in working
capital therefore finds its expression in total wages L, and
farm incomes. Because, however, of the rather short series now
available for all stocks, it has not been possible to consider
separately what factors seem to be important in an explanation
of working capital as a whole.

Only investment in stocks of finished consumers’ goods
- may be treated more completely.

(2.6) “ExprLanaTiON " OF COMMODITY STOCKS
(ConsuMERS’ GoODS)

This is one of the least satisfactory parts of the present
study, chiefly because of lack of adequate data. It has only
been possible to consider the most important causes of changes

1 Loc. cil.
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in stocks. After inspection of the curves, these seemed to be
purely technical; they may be formulated as follows:

(i) There is a tendency to hold stocks which are propor-
tional to sales; and ' . .

(ii) This tendency is counteracted by unforeseen changés
in sales, of which production cannot immediately take
account, '

The first tendency points to considering as the first deter-
mining factor of stocks w the amount of sales u’; the second to
_including as a second factor the change in sales as compared
with those of the previous year; this latter with a negative sign
as an increase in sales will, ceferis paribus, lead to low stocks.
This leads to the formula: :

we=Qu —Q (u —'u’_,)
=Qu QU (@ =0~0;2=0)  (261).

Further, the interest rate and price changes would seem to
influence the holding of stocks of finished consumers’ goods.

For the series of department-store stocks, a slight influence
of the former factor ! was found; but price changes did not
seem to have a marked influence either on this series or on that
of stocks of manufactured goods. A final judgment on this
question will be. possible, however, only when more abundant
material is available. After a number of years, the statistics
of corporations will certainly yield a very useful contribution;
the series of data now available is, however, too short.

The relation (2.61) was tested for department-store stocks,
for which it was found to fit very well. The same type of
formula was therefore used for the “explanation ” of w, for
which the relation

w = 0.105u" + 0.047u’_; — 0.187(m) +3 — 0.307¢
- | - (2.6)
was found. The trend was introduced to represent secular

! Represented in equation (2.6) by (m ) since
at the end 1_31 the year and mg is an -av:r;gt over &:egr)::i?nts stocks
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c-hang-esbin the habits of holding stocks. It is equivalent to a
decrease in stocks of some 4% per annum, which does not seem
unreasonable.. :

Graph 2.6.

“Explanation of Fluctuations in
Stocks oF CONSUMERS’ G,oops.
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CHAPTER 1!

DESCRIPTION OF THE MODEL. SUPPLY OR
PRICE EQUATIONS FOR GOODS AND SERVICES

(30) GexemaL lxrﬁowqu

Using the language of static economic theory, the relations
to be counsidered here may be of either of two types. In the
first place, they may be supply reladions which conncct up
price, quantity sold and certain “supply factors ™ of which the
characteristic is that they act only on the supply side, all
“demand factors ™ being excluded. Let p be the price, uy the
quantity supplied, Fy a supply factor — e.g., unit cost — then
a supply relation will be of the form: ug = f, (p, F,). A lincar
approximation will be of the form: o o

Ug = @,,p + w,sFy -. - (3.00).
The relations to be considered here, however, may also
Tesult from the combination of a demand and a supply relalion,
“which is obtained by putting equal to each other the quantily
demanded and the quantity supplicd, and then eliminating this
quantity. | . _

Calling Fp, any demand factor — e.g., income — the demand
relation will be of the form: uy = f, (p, Fp); with a linear

imation: )
b Upmwpyp +0pFy (02,

To apply both relations to the price actually prevailing
and the quantity u actually sold, we have to put the quontity
demanded up equal to the quantity supplied u,, and we get,
’in the case of the linear approximations:

OP + 015Fg = w0 p + 0P
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which may be written n

(w:p wzp) P+ m:st wann =0
wypFp —wyFy.

Ogp —

or P = (suppomng Wy, # w-@)

In generalf | ' _
| P= 13 (Fp, Fo - -(3.03).

Such a relation, which may for shortness be called a price
equalion, connects the price with supply factors and demand
factors, but does not contain the quantity sold. It will be clear
that a system of two relations consisting of a demand equation
(3.02) and a supply equation (3.01) is equivalent to a system
of two relations consisting of a price equation (3.03) and either
the demand or the supply equation, since the third equation
in each case may be deduced from the two others. It will
therefore simply depend on the circumstances which of
these three systems will be given. In general the demand
equation will be given as such (cf. Chapter II), but either
the supply or the pnce equation will also be given (in this
chapter). ‘

This procedure is only completely valid for some special
types of market which exhibit freedom of supply and — as
a mnccessary counterpart — absolute adaptability of prices.
In many modern markets, this is no longer the case. Prices
are “sticky  and supply is not entirely free. The demand
relation in general remains in existence, although it, too, may,
for psychological reasons, not react to prices immediately,
but only with a lag. The supply relation takes rather the form
of a “prico fixation relation ** — i.e, of a relation telling on
what factors producers or sellers base themselves when fixing
the price. This relation contains the same variables as the
old supply rclation, but price is effect rather than cause
ond may therefore be lagged behind quantities and supply
factors.
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Using the symbols just introduced, it could be written in

the form .
p="11(Fs ug) or -
p=Tg Fs + “"u's . (3'04)

which replaces (3.01).

The fixing of price may also be effected by negotiations
with the demand side (e.g., the labour market) and thus depend
also on demand factors; but in this case demand factors can
always be eliminated again'by using the demand equation,
and therefore the price fixation equation in its first form may
still be used. '

Some applications of these notions are to be found in the
following sections.

(3.1) “ExpLANATION " OF WAGE RATE

The equation introduced here is a price fixation equation
which, as has already been said, may be considered as a supply
equation for labour, although serious objections can be raised
against this terminology, in as much as it presupposes a free
market. It has been assumed that wages, if looked at from
the workers’ standpoint, will depend on —

() employment,
(ii) cost of living,
(iii) labour productivity,

(iv) institutional factors, such as the changing strength
of trade unions, legislation, etc.

Employment is, as far as its fluctuations are concerned,
intimately correlated with volume of production. Therefore
u + v has been taken for the first series.

Cost of living p has also been included, whereas, for the
- period 1919-1932, the two remaining factors are considered as

trend factors. (For the extrapolation through 1934, this hypo-
thesis would no longer be valid.)
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In view of the stickiness of wages, a lag has been introduced
— though this procedure increases the difficulty of applying
the ordinary concept of *“‘elasticity of supply . Theé length
of the lag is established by correlation analysis in introducing
the wage rate of the following year !, as ome of the
‘“independent” variables.* This leads to a regression equation

[ = 0.52(u + v) + 0.67p — 0.721 , ; + 0.89,

~'which may be written in the form

I+ 0721, = 0.52(u + v) + 0.67p + 0.89,

or, combining the two terms in the Ieft-hand member of the
equation and dividing by 1.72:*

l+ 042 — 0-30 (u+v) + 0.39p + 0.51‘. . (3.1)-

The lag in wages would thus be about five months. The average
“elasticity of the supply of labour” (using this term with the

SIS : | 1
Teservations just meptloned) would be 030 X & 7

== about 4.0.*

1 It may be added that almost the same result is obtained if one
starts with a calculation “explaining” 1 4 byl, u + », p and t (l.e,
when another elementary regression is used). :

2 The formula used

ad + a4y =(aa+ag)l, 0

which is strictly valid only for a rectilinear development of { during
any two consecutive years. For this rather small interval, this approxima-
tion is justified. .

3 Here it has beén assumed that volume of production u 4 v and
employment vary proportionately; if account is taken of the discrepancy,
one must deduct about 209, at most from the above figures.
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Graph 3.1, : Graph 3.2.
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(3.2) !"ExpLANATION " OF RENT LEVEL

Here a ' price equation " has been chosen for the explanation..
Rents have been .assumed to depend on:

(1) The stock of houses h as a supply factor;

(i) Labour income, L,+L, being the income of the
large mass of tenants, as one demand factor;
(i) Cost of living without rent (p’), the price of - the
other goods and services competing for the income, as a -
second demand factor; ‘

. (iv) A trend, in a fixed combination with h, as an indica-
tion of the normal need for houses (i.e,, his included in the °

calculation in deviations from its trend over the period
1910-1935, which is. 2.44¢). '

A lag of one year and a half for the stock of houses !
and of one year for the other variables has been found to

* As In our system these are counted at the e y
have to take h_i. : nd of each year, we
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give the best éxplanation. The following relation has been
obtained: :

Mg =—3.51h_; +213(L,+L).,—0.25p'_, +121¢ (3.2).

(3.3) “*EXPLANATION " oF PRICES oF CoNSUMERS' GooDs
‘ AND SERVICES, EXCLUDING RENT (p’)

Here a price fixation equation has been chosen. The variables
included are:

(i) Farm prices, as a cost element of speciél' behaviour
to be explained ‘afterwards;

(ii) Wages, as a direct cost element;?

| (iiiy A trend représenting chénges in labour prdductivity,
which are largely secular, ‘

There might have been reason to.include a fourth variable —
viz., quantity produced u. This was in fact tried in several
ways (with and without a lag), but the results were not signi-
ficantly different from those without u. As an extremely small
influence of u was found in similar researches made for Hol-
land* and for the United Kingdom (pre-war period), u was left
out entirely, and the fit was still good. This would mean that,
in the period considered, the elasticity of supply of manufactured
‘consumers’ goods and of consumers’ services was infinite. This
does not seem unrealistic in view of (a) the overcapacity which

+

t Assumed to reflect also mineral raw-material cost. In fact, there
is a very close correlation between non-farm raw-material prices and
wage rates with a trend (for changing productivity). The chief reason
why these other raw materials are not treated separately 1s that their
prices show almost no autonomous fluctuations, as is the case for agri-
cultural products. The-general laws of price formation adhered to in
this study are also applicable to them. -

In addition, their importance to the total cost of living is only very
small; food, clothing and services, which account for about 759% of
non-rent expenditure, being practically independent of non-agricultural
raw materials.

8 Cf. J. TINBERGEN: An Economelric Approach to Business Cycle
Problems, Paris, 1938. :
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seemed to exist ! and (b) the tendency to fixed prices (trade

marks, etc.). . _
The relation found with the variables lpft is:

P oom =047+ 0250 —104  (33).

The lag was determined in the same way as for wage
rates (cf. section (3.1)).

The coeflicients obtained for ! - and p’ are very satis-
factory; they correspond fairly exactly to the proportion of
direct labour cost and of agricultural raw-material cost in
consumers’ goods prices. The coeflicient for { would seem
rather low, corresponding to an annual increase in efficiency
of about 19, but it is quite possible that other.elements work in
the opposite direction (such as increasing capital costs, which,
in the long run, are reflected in the price).

Graph 3.3. . Graph 3.4.

* Explanation” of Fluctuations . “Explanation” of Fluctuations
in Cost or Living, , in FarmM PriCEs.
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(3.4) “Ex;'LANA'ndN " oF FARM PRicEs

For the explanation of farm prices, a price equation (cf.
general introduction to this chapter) has been used. The
following elements were included:

(i) f, the volume of agricultural supply available for the
United States market}, i.e., crops 4 carry-over — exports.*
No account has been taken if the world supply of agricul-
tural products, since the greater part of United States farm
products are not subjected to competition in the world
market; as regards cotton, an important exception, the
share of the United States in the world supply is very large.

(ii) Total'wages bill (L, + L,) as a demand factor.

(iii) A trend, representing the rationalisation in farm
production (and other possible trend influences).

No factor was included for direct costs, which are very
low in agriculture.

| The following regression equation was obtained for the
period 1920-1932:% . .

pl = —4.77f + 2.66 (L, + L) —2.23t (3.41).
As however,  is highly correlated with 1, the coefficients for

both factors are very uncertain, as is shown by their standard
eITors: :

p'=—(4.77 4 3.67) [ + (2.66 +-0.27) (L, + L) — (223 + 1.37)1.

! To be distinguished from the actual market supply, from which
it differs by the amount added to stocks.

1 Imports should not be added here, because they are of a special
character and not competitive with United States production (coflee,
rubber, etc.).

3 For all series, crop year figures are used; they are therefore indi-
cated in the graph by the suffix 4 §. It seemed expedient not to start
the calculation before the middle of 1920, as the guaranteed minimum

rice for wheat instituted in August 1917 was not repealed until July 1st,
{.920 (Yearbook of Agriculture, 1921, page 141).
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‘Hence it seems useful to consider these coefficients .in the
. light of knowledge from other sources.? 3
As indicated under (3.0), a price equation may be considered
as the result obtained by eliminating from a demand equation
and a supply equation the quantity exchanged, Denoting this
quantity, which is equal to the market supply, by zf, we can

write these two equations:

Demand: af= — @, pf + ¢ Lp + L)
Supply: =+ o3 o'+ @sf + @5ty

s> 0,82

from which we eliminate z':

[ %2 I;+L' ———% _+ Bu
i (?1"|"¢Pa)f+ (q>1+qas)("’ ) (91 +93) (.49

which is the general form of (3.41).

If we express all series in percentage déviations from
their average, we may describe the ¢’s as follows:

¢, : price elasticity of demand;

g, : income elasticity of demand;

¢y ¢ elasticity of supply;

@, : proportion of a positive or negative excess of avail-
able supply reflected in the actual market supply;

¢; ¢ percentage cost decrease p.a:, divided by 100.

In order to reduce the limits of the coefficients for f and ¢,
additional information on (9, + @) and @, or g5 is sufficient;
of the latter two, ¢, may be chosen as the coefficient on which
most knowledge is available. :

The fluctuations in market supply differ from those in avail-
able supply by changes in stocks. Graph 3.41 compares the

“latter two series for three cereals and cotton, the major United
States farm products for which changes in stocks are important.
It is seen that there is a rather close correlation between both

1 Since Lw+Ls, which is the only endogenous vari i
explanation of pf, has a fairly certain coemcignt, this ssla)?)}gmg:ltg-l;
analysis is not necessary from the point of view of the systematic

cyclical forces; it is only necessary to estimate correctl :
0¥ changes in crops on the other variables of the systgnt;fle Influences



series for wheat (up to 1928),! oats and cotton, but hardly any
for maize (corn). From these data it was deduced that the
fluctuations in market supply constitute, on an average, the
following percentages of the fluctuations in available supply:

Wheats . . . .. .. ... 409,

Maize ... ........ 1009

Qats . . . . . .. .. ... 33%

Cotton . . ... L. L, 0%

All other farm products . . . 100%

- Graph 3.41,
Changes in STocks or FARM PrRoDuCTS compared with AVAILABLE SUPPLY.
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, In order to obtain an average value for ¢, these values for
the individual commodities are weighted according to the
relative amplitude of the available supply of each commodity
1 From then on, the very large and — until 1933 — Increasing stocks

" presumably could not react to the increased available supply in the same

way as before 1929, when stocks fluctuated around a constant level,
* 1919-1928; ¢f. note 1.
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(in values, at the price of the base year 1927).r This yields a
value of 0.8 for ;. ‘ :

Similarly, an average elasticity of demand has been ?al-_
culated * on the basis of the elasticities found for twelve im-
portant agricultural commodities by Professor ScHULTZ® sup-
plemented by estimates for fruits and nuts, vegetables, poultry
and eggs, and dairy products. An average of about 0.5 was
found for ¢,. : I

The elasticity of supply (ps) of agricultural products must be
very low in relation to the short-term reactions of suppliers
that are considered here; it may be taken at 0 or, say, 0.20.

To be able to make use of these more direct estimates for
; 93 and ¢, we convert the coeflicients of (3.41) to a basis
which corresponds to the series measured in percenfage devia-
tions from average:

] Lo+l t
—062 ' 118 —2.52

, If we take, on the basis of the above:
¢, + p3 = 0.5 to 0.7,

1 Calling the base-year value of (production — export) of a com-
modity j, Uy; the percentage fluctuation of its production gj; and its
coeflicient for the relation between market supply and available supply
vj, we find the average value for ¢,:

_ZiUpo 95
Z; Uy o
The ¢j measure has been based on the production indices of each

Eroduct or group of products, which are all on the basis 1924-1929 =100,

.Calling the value of this index for a certain product i i i
calculated with the formula: - product In year 1, u, of is

1932 .
o) = 1%%0' (@i—ti-y)| ~ (41932 —u1919)
where the second term represents a rough correction for the trend in u.
! The formula for averaging the individual elasticities Y, must li?ake

account of the degree of fluctuation of th
oo ralne), Tt pone e market supply (at the base

" P

AV KIAT

No account has b tak = }Jj G{I?I
) a8 been taken, in this formula, of cro iciti
(¢/. section (2.1)). But most of Professor Scm;x.-rz’s el?stg(l:?tsitl:lt;::

also found without taking account of i
particular commodity stu%ied. other prices than that of the

3 H. ScHuLTZ, Op. cil,

fr =
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we find (cf. (3.44)):

P . P2t ?s
0.31 to 0.43 0.59 to 0.83 1.26 to 1.76

It follows that the coeflicient for f in (3.41) is much too low.
As, however, its standard error is large, we may attribute
to f in (3.41) a considerably different coefficient without really
impairing the degree of correlation.? A value at twice the coeffi-
cient * found in (3.41) would be about the minimum compatible
“with the value of 0.8 for ¢,. The introduction into the correla-
tion calculus of this fixed coefficient for f leaves that for (L, + L,)
practically unchanged:

pf = — 9.54f + 261(L, + L,) —0.58!, (34)

which we accept as the final formula.

Owing to the relatively small influence of f on farm prices
and the small weight of exports in f, we may disregard the
cyclical element which is contained in these exports, and the
more since it is not very pronounced. The demand for farm
products has not been considered separately, it being assumed
that this demand varies parallel to the variations in demand for
all consumers’ goods. '

(3.5) “ExPLANATION ”’ OF FLUCTUATIONS IN PRICES
oF INVESTMENT GooODS

I. Theoreiical h

Here, as in the case of section (3.3), a price fixation equation
(cf. section (3.0)) has been chosen for the explanation.
The chief variables included are:

! On the basis of data from M. LEVEN, c.5.,, America’s Capacily (o
Consume (the Brookings Institution, Washington D.C., 1934, pages 87-
88), an elasticity of the demand for food of about 0.5 could be calculated
for the lower Income classes (which consumed, in 1929, 849, of all
food). This figure roughly tallies with the value found for ¢, and so
confirms the estimates for (g, + ¢,).

S)In the case chosen, R is 0.975 as compared with 0.979 iIn case
3.41).
¢ 3 Or 1.30 above that coefficient,
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(i) The variable cost per unit of product, represented
by wage rate I; | C
(ii) The volume of production v’; : _
(iii) A trend, representing the course of overhead cost,
technical development, etc. '

Since we are considering all enterprises, which are herg
regarded as being vertically amalgamated, practically the only
element in variable cost will be variable labour cost. Its influence
on price may be estimated on a priori grounds, which in general
seem safer than any other basis, Labour cost may be estimated
at about 509, of prices of investment goods. This does not
correspond, however, to direct Jabour only, but to all labour.
From the figures of the Federal Reserve Board, it may, moreover,
be estimated that a 109, increase in production of durable
goods is accompanied by a 7% increase in hours! of work.
Marginal labour cost seems, therefore, to be about seven-
tenths of average labour cost for average production. The
price increase corresponding to a 10%, increase in wages will
therefore, in the short run, be equal to 5 x 0.7%, = 3.59%,. .

The volume of production may represent, in the language
of the more ‘“practical " investigator, the strength of the seller
in the market.* The higher the sales, the larger the addition
to direct cost which the seller is able to charge. It is a well-
known fact that, in times of severe depression, many enter-.
prises in these branches are making prices only a little above
variable cost, while it is only in better times that they are able to
earn their overhead cost and profits. The coefficient with which
volume of production enters into the equation is closely related
to the elasticity of supply, which will be calculated later,

No special attention has been given to the price movements
of individual metals. It is not impossible that these movements

! Hours being estimated by multiplying the empl
by the quotient, weekly wages over hourly \%ages (Na{)i:gaT eIrrlltdui:tggi
Conference Board ﬂgu’fes). Cf. J. TINBERGEN, *Profit Margin, Invest-
ggntlsg ggd Production (Dutch), De Nederlandsche Canjunctuur,’ Novem-
' Especially since in these m;u-kets‘ t ion is
and over-production therefore practicallym?r;p(g;?gll:a?tmn '8 to order
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are in part also due to changes in world stocks, but since
these stocks themselves depend on production with a certain
lag,® which is already included in the explanation, it seemed
advisable not to take stocks as a separate variable. Moreover,
the individual fluctuations in the prices of particular metals
practically disappear in a weighted average of these prices
(¢f: graph 3.51;* the weight chosen is the value of the world
production of each metal in 1930). The average shows practically
.the same movements as ¢.

For the *“‘explanation”” of ¢, the period 1919-1932 cannot
he considered as a whole, owing to a marked difference in
market organisation between the years 1919 to about 1923
‘on the one hand, and the period after that year on the other,
Not until about 1923 could the iron and steel industry, which
had been very strongly organised many years before the war,
again effectively control the price fluctuations of its products.?
In the first five years after the war, the price formation of ¢
may have-shown other characteristics than in the more mono-
polised period. The following differences might be expected:

(1) The re-monopolisation may have effected a higher
general level of ¢;

. (2) It has very probably diminished the amplitude of
the cyclical fluctuations;

_(3) It may, in particular, have prevented very rapid
price rises when production has been very near to capacity;
i.e., it may have prevented bottle-necks.

On the other hand, it is reasonable to assume that the price
formation of ¢ has not changed, from the one period to the other,
with regard to:

1 Cf. L. M. LacumanN and F, SNAPPER: “ Commodity Stocks in

the’Trl;ade gsycle ¥, Economica V, pages 435-454, November 1938,
age

: Cng R. Burns, The Decline of Compelition, New York and
London, 1936, page 211: “After the general disruption of prices owing
to the war of 1914 to 1918 (i.e., mainly after 1922), the prices of a number
of steel products . . again showed periods o unchangmg prices for
considerable penods

5
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(4) The reaction to changes in wages;
* "-(5) The secular decline in prices as an effect of technical
development; - |

(ﬁj The lag between a change in activity (v') and a
change in ¢. With regard.to this lag, however, slightly
different assumptions may easily be tried out.

.For reasons mentioned under (1) to (3), the correlation
calculation has been restricted to the years 1924-1932, An almost
_perfect correlation was obtained with the formula:

g = 0.350 + 0.700’ + 0.59v"_, — 2.58,

‘Graph 3.61. Graph 3.52.
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where the coeflicient for I had been taken fixed. The two
ferms with »* may be combined in one, with an average lag
of slightly under half a year:

g = 0.35] + 1.29 1" _, ,, — 2.58¢ (graph 3.52) (3.5).

The elasticity of supply (with the qualifications given in
" the general introduction to this chapter)! is about 5.

With the help of this formula, the possible differences
between this period and the years 1919-1923 may be tested.
For this purpose, we compared, in a scatter diagram (3.53)"
g —0.350 + 2.58¢f with 1.29v0’, using different lags of 0.46, 0,
and 1 year, in parts IL III and IV. Part’ I shows the points
1924-1932, which lie nearly on a straight line, at 45°%

If we look at II, we see that 1919, 1921, 1922 are on
a straight line with a slope of 3 +1. Considering this line as
the regular supply curve for this period, we may deduce that
the price was three times as flexible before 1923 as after that
year. A conclusion as to a possible difference in level brought
- about by re-monopolisation may be derived from the point
of intersection of the supply line with the g-axis. In I, this
point lies at about ¢ = 1; in II at ¢ = 0.5. This difference is
too small to support the evidence that the organisation of the
market has had a tendency to raise the level of g.

The points for 1920 and 1923 show a ¢ which is definitely
above the supply line. During both years there occurred, as is
well-known, a bottle-neck, which was more pronounced in 1920
than in 1923. The two deviations are therefore quite acceptable.
It may be seen that the price in 1920 was higher than in 1923,
though production (v’) was slightly lower. But certainly capacity
_was higher in 1923, causing bottle-necks to develop only at a

1 Je., the figure is rather an inverted measure of the flexibility
of prices, but it may, in the long run, be an indication of the real elasticity
of supply as well. i

3 This diagram may be considered as a supply schedule, since it
compares the quantity supplied (p’) with the price g, corrected for
other influences. .

3 The line does not pass through the origin, since the series are
measured from their averages over 1919-1932.
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somewhat larger production. The figures do not show, of course,
that these bottle-necks could have been prevented, had the
industry been as strongly organised as was the case after 1923,
-In fact, production has probably never since been so near the
limits of capacity.

The alternative cases III and IV are much less satisfactory.
In neither case do the points 1919, 1921, 1922 clearly determine’
the supply line. In IV, moreover, the point 1923 lies to the
left of those of 1919 and 1921, which would suggest a bottle-
‘neck in the former year at both lower production and — pre-
sumably — higher capacity than the latter two. Thus, the
material would seem to confirm the assumption made under (6)
above.

Equation (3.5) is the “quasi supply relation "’ for invest-
ment goods — a price fixation equation solved for the quantity
supplied, ~where the lag involved may be in contradiction to
the Walrasian mterpretat:on of a supply function. It may be
wntten

| ' = 0.78 ¢ 1o - (3.51)

where g’ indicates the quantity- supplied, corrected for the
-factors making for shifts of the- supply curve:

sv -0.46 = D -046 + 0 27l —_— 2 00t (3.52).

‘For the years 1919-1923, the equations are: ,

- g0 oue = 0.26¢ ' 1 (3.51")
and - _ : - : .
sV —0.48 = V' —ous + 0.090 — 0.671. (3.52).

It may be interesting to compare this ““quasi supply equa-
tion” with the demaund equation for investment goods:

b = 0.66 Z°_; — 0.94 (my)_, — 0.03¢_; +0.12 (p— z)_ : +( 0. ;i)St
. N 2 l

* Replacing 0.33 (Z° -+ 2%;) by 0.66Z° j, etc.
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This equation may be written in a form similar to (3.51):
= —0.03g_ 1 ‘ (3.53)

where | ' .
o' = 0 —0.66Z°, +0.94(my,)_,—0.12(p —+ D_, —0.63¢ (3.54).

Graph 3.54.

Scatter Diagram of
DeMAND AND  SuppLY RELATIONS for Capitarn Goobps,

Graph (3.54) shows the supply relation (3.51) and-: the
demand relation (3.53) in one diagram. The values for ¢ (with
the appropriate lag or lead) are measured along the vertical
axis, those for v’ and pv’ along the horizontal axis. The dots
indicate the supply relation (3.51); they show — except for
the bottle-neck values of 1920 and 1923 — only small devia-
tions from the two supply curves S,S’, for 1919-1923 and
S,8'y for 1924-1932. The demand relation (3.53) is plotted by .
little crosses; here the points fit the demand curve DD’ less
well. The scale has been chosen in such a way that the 45° lines
represent an elasticity .of unity. '

This diagram illustrates the possibility, in this case, of
deriving both the supply relation and the demand relation
from one set of price and quantity data, since (i) the lag
(lead) between v’ and ¢ is different in both relations; and

! It follows that the elasticity of demand is (0.03x §/5") = 0.2.
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(11) the other factors entering into the supply equation are
different from those entering into the demand equation.?

‘The demand and supply equations for labour and consump-
tion goods might be analysed in much the same way; the pre-
sent case has been singled out only because it provides the
clearest example

(3.6) “EXPLANATION " OF BUILDING CosTs

For our purpose, it has not been necessary to gwe much
attention to this equatlon In the elimination process, the
product of pg and gy is the only instance where ¢g is used.?
As the elasticity of demand for vy is not far from 1,* this pro-
duct is only slightly.dependent on ¢g; and as, moreover, the
absolute value of building is rather small, the dependence of
Vg on ¢g may be neglected altogether. Hence, for the system
of equatlons as a whole, we do not need to have an equation

*‘explaining *’ ¢g.

1 Ct. Vol. 1, ages 62-64.
s C; Appen gB Table III, equatlon (5 10)’.
* 0,031 X ga/0s-
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CHAPTER IV

DESCRIPTION OF THE MODEL. DEMAND AND SUPPLY
IN THE MONEY AND CAPITAL MARKETS

"~ (4.0) INTRODUCTION

In this chapter, it is proposed to discuss the price formation
of bonds and shares, and some connected problems. This subject
. belongs to the “ Theory of Assets”, in which an important
development has recently taken place.r In this theory the
subjects considered are the various holders of assets; and.the
assets considered are of various types: land, buildings, ma-
chines, commodity stocks, securities, short claims and money.
Following the principle of this study, we have, in order to make
our. formule manageable, grouped the subjects under three
types — viz., banks, other firms, and individuals. Moreover,
as physical assets have already been treated separately,* we
shall be concerned here only with monetary assets.

" With regard to the assets which are considered here — viz:
bonds, shares, short claims, and ‘money® — the simplifying

1 J. M. Kevynes, The General Theory of Employment, Inlerest and .
Money, London, 1936; B. OHLIN, ‘“Some Notes on the Stockholm
Theory of Savings and Investments ”’, II, Economic Journal, 47, June
1937; J. M. FLEMING, “ The Determination of the Rate of Interest M
Economica 5, August 1938; H, MARKOWER, and J. MARSCHAK, * Assets,
Prices and Monetary Theory ”, Economica 5, August 1938; J. Mar-
ﬁgggx, “Money and the Theory of Assets”, Econometrica 6, October

* Cf., on this separation, page 74, )

! In this chapter, the terms used for monetary assets have the
following range:

Bonds: All private and public long-term debt -+ preferred stock.

' Shares: Common stock held by individuals (not by firms).
Short claims: Loans by all banks + Bills discounted and bills
gggght by the Federal Reserve Banks + Short-term Government

Money: Time 4 Demand deposits of all
by the public. - po banks + Currency held

(The composition of the series is given in detail in appendix D.)
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assdmption_ has been made that each of the three types of
subject either demands or-supplies each type of asset in the
way sketched in the following skeleton table:

Type of assets

Short

Bonds (B) { Shares () claims (B

Money (M)

Supplied by | Other firms | Other firms Other firms :Banks

Individuals
‘Demanded by Indlviduals Individuals Banks Other firms
(B ) Individuals
Banks (B % ’

Banks are supposed to hold only bonds and short claims,

the nominal value of which is B® and B, respectively; they are
the only suppliers of money.
" Other (i.e., non-banking) firms supply bonds, shares and
short claims, and demand only money; the holding of a con-
siderable part of all shares by these firms seems to be determined
rather by the desire for control than by that of earning dividends,
and these shares may therefore be altogether eliminated from
our collection of assets. -

Lastly, individuals exert a demand for bonds and shares
(nominal values B! and C! respectively) and money; they supply
short claims for speculative purposes.

To these simplifications we may further add the assumption
that the holding of money is independent of the holding of
bonds. or shares. The reasons for this are the following:

(1) A considerable part of total money is held by
“other firms'’, which we assumed to hold no securities -
for investment purposes.

(2) A large class of individuals who hold money are
not in the position to hold shares or bonds.

In all other cases where different types of assets are supplied
or demanded by one group of subjects, the supply (demand)
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of various types has been studied jointly. Thus, the supply.
(demand) of each type of assets has been taken to be dependent
on the total supply (total demand) and the prices of all types
of assets supplied (demanded) by the group of subjects.

On the other hand, the demand and supply decisions of one
group of economic subjects are considered as independent. Here
a parallel may be drawn with the separate maximisation that is
often supposed to exist for the individual's way of earning and
spending income: first he trives to get the maximum money -
income, and then he seeks the maximum satisfaction from the
given amount of money. Likewise, we may assume that firms
decide first what is necessary for the course of production.(the
construction of buildings and machines, the holding of com-
modity stocks and the amount of debt and shares they are
prepared to carry), and afferwards how much money they
need to keep to these plans. Banks first decide how much
money they will allow to be in existence, and then distribute
this amount over short claims and bonds.  Speculators first
determine their holdings, and then, if necessary, borrow short
credits. ' '

It also follows from this division that buildings, machines
and commodity stocks do not enter into consideration in this
chapter. Their creation and prices have been treated separately
in previous chapters. _ :

Summarising, we may divide our task, as set out in the
skeleton table on the preceding page, into five parts:

(i) The joint supply of bonds, shares and short claims
by other firms and, with regard to the last item, speculating
individuals (sections (4.1) to (4.3));

(ii) The supply of money by the banks (section (4.4));

@iii) The joint demand for short claims and bonds by
the banks (section (4.5)); ' .

(iv) The demand for money by other firms and indi-
viduals (section (4.6)).1 :

! For reasons that will be explained in section (4.7) it is necessary

to treat the demand for money before th
by individuals, y e demand for bonds and shares
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(v) The joint demand for bonds and shares by indi-
viduals (sections (4.7), (4.8), (4.9)).

- (4.1) Tue SuppLY oF BonDs

The total amount of bonds outstanding at any moment
(B,) may be considered as the sum of the amounts outstanding
a year before (B_,) 4 the increase. over that year (AB). To
““explain ” the supply of bonds, it seems statistically most
expedient first to *‘explain” AB and then to cumulate the
equation found.!

It may be remarked that the “‘explanations ' given in this
section'and the next are rather rough because (i) the material
is not good enough to allow of very much refinement and (ii), .
as will be shown below,* we shall, in any case, be obliged to
approximate the ‘‘explanation *’ found by a mere trend term.

In view of the diflerence in determining factors, AB has
been split into: |

AB®: bonds issued by private enterprisé, States and local
governments;® .

AB?: bonds issued by the Federal Government.

(4.11) AB®

1. Theoretical.

The chief determining factors of changes in the amount of
these bonds (and, equally, of shares) outstanding are assumed
to be: (i) changes in the value of the stock of capital goods,
and (ii) the rates of interest which determine on which market

3 Issue figures could not be used instead of AB, since, though they
are in themselves more certain than the B-figures, they represent only
a part of the fluctuations in B, They have, moreover, the disadvantage
that they do not cover capital reductions.

3 Cf. section (4.7). . :

$ The fluctuations in the increase in debt of States and local govern-
ments are too small to justify special treatment. It seemed most logical
to combine this debt with that of private enterprise, with which it has
in common the important factor of a limited market for its issues.
Hence State and local issues fell abruptly after 1930, at the same time
as the federal debt heavily increased.
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the new capital goods will be financed. In greater detail, this
leads to the consideration of the following series:

(1) The value of investment goods delivered (V). It is
possible that there is usually a lag between the production of
investment goods.and the final financing with long-term capital.
Hence V’_; may be included next to V' '

~ (2) The value of 'depreciafion, as reflected in regular repay-
ments. These repayments have-been considered as a constant.

(3) The value of writings-off, as reflected by capital reduc-
tions (this factor is probably more important for shares than for
bonds). - Writings-off may be considered as a readjustment of
the value of the capital on a replacement basis; they may
therefore be represented by the rate of change in the price of
capital goods, Ag. Since writings-up are unusual, only the
negative values of Aq should be taken into account; this
truncated series may be represented by (— A¢)”, the sign’
indicating that only positive values of the expression between
brackets are taken into account.

- (4) my, and mp,, the interest rates on the bond and the
share market. In the ‘‘explanation” of the supply of bonds,
the first series may be expected to have a negative coefficient
and the second a positive; and inversely in the *‘ explanation”
of the supply of shares.? ‘

(0) The alternative to issuing bonds or shares consists in
(temporarily) financing with short-term credit, The price of

' In principle, series for stocks like B and G refer to the average
of the year.- Consequently, if AB and AC are to represent the increase
during a calendar year, they should be calculated as the difference
B, ‘e B_ p ete., and not as B—B_1. For B? and C, this has actually

been done. The series B¢, however, is not accurate enough to be placed
at anf{ precise date. Hence, B—B_1 has been taken to represent AB.

'ilttml ov:sdthat the lag found for this series should be very carefully
nterpreted. ‘

* A parallel may, howevg,r, be drawn here with the signs to be
expected for the price coefficients of two goods on which a very large
Part of income 1s spent (cf. section (2.1), page 43). Hence, since a very
arge part of all investments is financed either by bonds or by shares,
the signs for my , and m;, may be different from those to be expected

according to the general rules for commoditi i |
part of Boama's, genera modities on _whlch only a small
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this credit (mg) has not been included in these equations, since
its influence must be of minor importance as compared with
that of my;, and my, (cf. section (4.3)).

II. Statistical.

In the * explanation” of AB*® by the five series mentioned,
a negative coefficient was found for V', which pointed to a
lead of some months. Since this does not seem acceptable, and
since a fixed combination of V’ and V’,, representing a lag
of half a year, gave a much worse correlation, a case without
V', . was finally chosen. Here the coefficient" for (— Ag)”
was so small that it was left out.

The formula finally accepted runs:

graph 4.11).-

(4.12) AB?

' The total increase in debt
of the Federal Government,
, AB? 4 ABY} is, by definition,
, AB'-aB™ equal to the Government’s ex-

' penditure minus its revenue.

Federal expenditure — in distinc-
tion to that of the lower author-
~ ities — rises in depressions, when relief payments of different
kinds have to be paid, and falls in years of prosperity; revenue,

Graph 4.11. AB® = (0.88V’'— 0.1m;, 4 0.2m, ,

“Explanation” of Fluctuations ' (4.11).
in the INCREASE OF PRIVATE : ‘
Lone-TErM DEBT outsTANDING, - The signs for my, and m;,
o"r ~B" are not in accordance with
T ,.--'--/-./‘\ /] theoretical expectation (in its
INL_ A~ A0 ~ simplest form); but the coefli-
ot \ 8B" R cients do not seem to be very
i 088V’ _ 1\ : significant, and the influence of
ol /\ M- both series is very small (cf.
© \ e ‘ \

b O

——

S

3

e
uo»éiiéo»h.
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LI L |

.1 Le., the increase in long-term and short-term Government debt.
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depending on incomes, imports and similar items, tends to
behave in the opposite way. As a result of both causes, -
the increase in debt will move counter to the cycle. On the
basis of these considerations, an attempt is made to *‘ explain”

" (ABY 4- ABY) by Z¢ and Z¢, — in order to take account of
possible lags — and a trend to represent a possible second-degree
trend in Government debt.! Over the period 1920-1933, a
very satisfactory fit was found with the following formula:

AB? + ABY = — 0.115Z° —0.155 2, + 0.138¢  (4.121).

Y

In order to find ABY, the Graph 4.12.
short-term debt may be ex- “Explanation” of Fluctuations

: in the INCREASE oF FEDERAL
plained separately, It stands GOVERNMENT DEBT.

tO reason that here cons.idera‘ L Explanation " of F]uctuations

tions with regard to the rate in SHORT"II')ERM gEDERAL Go-
. . VYERNMENT EB TSTAND .
of interest are most impor- T Ov NG

tant, in such a way that [ ]
the amount of short-term debt o v 1
outstanding (and not its in- ' A(B"B’z )
crease) depends positively on [] 2= r— j
- the long-term rate of interest.® f ‘A(B‘*B!)' {2
This . hypothesis is fairly well TonszZt LN
confirmed by the facts: _ ] ?
. 2k ' i
Bf =17my, (4.122).. ;r/ A~ tomszs g p
It follows that AB? depends ,[|
- o138t
on Z°, Z° ;, 1 and the rate of o —
increase in my,: F 3
- zr * -
S ' B? S
ABY =—0.115 Z°~ 0.155 Z¢ , — o R‘ > y
. -1 Se T 2233
—L7myy 4 0.138¢ (4.123). [ ﬁ?#?"ﬂf

1920 1930 B

. M
a t -

* Th - i : .
not bee : isr?c(i;td :gfm 1.-ate of interest, being of minor importance, has
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(4.13) Cumulation.
The series B may be found by cumulating AB* 4 ABY:

B = 0.88)V' — 0.1fm, + 0.2fm;, — 0.115JZ¢ — 0.155Z¢_,
— 1.7my, + 0.07t* + 4.3t (4.131).0

. Cumulations over the period covered come very near to a
trend. Hence B may fairly well be approximated by a
trend:3

B~=488 (R=099) @.1).

It will be taken in this form in section 4.7).

; (4.2) THE SuPPLY OF SHARES
4.21) .

1. Theoretical. Cf. section (4.11).

I1. Slatistical.

Here, as with bonds, V' had a tendency to show a
considerable lead with regard to AC, instead of the expected
lag.* Hence V’_, was also omitted, and so was (—Agq)"’, which
showed a small negative coefficient. The equation chosen runs:

AC =164V’ — 1.1 my, + 8.8 my, @.21).

1 The coeflicient for f is equal to the average of AB; that for # is
found by integrating 0.138¢ from (4.123).

* The m ,-term in (4.131), originating with that in (4.122), which
is virtually not a cumulant, is small. Moreover, in all correlation
calculations where ¢ will be used as representing B, m; , will also be

included as a separate variable. :

The second-degree trend has a very small influence.

3 The particular conditions of the country and period under review
may perhaps explain why the figures show this lead. In the years
1927 to 1929, part of the receipts of share issues were used on the stock
exchange, and were only later taken up by investment.
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The signs for my, and my, are as expected. The coefficient
for V’ is very large. Adding that for V' in (4.11), we f:md
that the fluctuation in the total net increase in long-term capital
is about two and a half times as large as the fluctuation in
investment. This does not seem

reasonable; probably V' to a " Graph. 4.21.
certain extent ta.lkes the pla:ce “ Explanation’’ of Fluctuation
of another variable not i1n- in the

cluded. In view of the use INCREASE oF SHARE CAPITAL
) OUTSTANDING.
that will be made of these |

equations, it is not at present || T- R ]
aC . 1 -
-l \'. ‘

necessary to go deeper into this
) Aé'_ r

question.
16V

(4.22) Cumulation.

~ Cumulating (4.21). we get:

- 1 m,. : A

C=164/V'—1.1fm,,
+ 8.8fmy, + 2.4t (4.22);

L \ 8.8m,, /\_
8 AC-aC*

- ] |.l bl I L L L

1920 . 1930 H:]

which is again simplified to:

C=318¢ (R=095 (4.2).

vOuunuauOuét:Ouﬁabooﬁu

(4.3) TrE SuppLY OF SHORT CLAIMS

The supply of shori-term claims reacts, by the very nature
of these claims, much more quickly to the economic situation
than the supply of stocks and bonds. With only a small margin
of error, it may therefore be maintained that this supply depends
on the variables to be discussed, without any lag. The supply
of claims being synonymous with the demand for loans, we
have to consider what factors determine this demand, Three
seem to be outstanding:
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(i) Short-term interest rates (mg);

(ii) Total value of all shares 0.0156 n c (c/. relation 1.1) -
representing a demand factor for loans for speculative

purposes,

(iii) Total value of production (U+V), representma a
demand factor for industrial and ‘commercial loans. This
demand is composed of two parts: viz.,, a demand corre-
sponding to working capital and a ‘demand corresponding

to the -provisional financing

Graph 4.3. - of new investments, which is

« Explanation ” of Fluctuations Usually consolidated only after a
in Smorr Crams By SuvppLy . certain time. The former shows
FAcTORS. _ fluctuations which are fairly

10 accurately parallel to U4V, as
i & 7 is seen by inventory statistics
o - . s
oA = BY N{ whereas the latter will be
i oi6 (UV) 1 parallel to V, as only the new
o 1> logsm. | s investment of some short
| L e lo period immediately :before is
e 256 myy, . 1° financed in this way. Given
.l ] a high parallelism between U
st - |os5 n 1 and V and the rather subor-
or ‘/\\\_ dinate rdle the present relation
of 008C. ] is found to play in the whole
= ———==p=—=1_gsystem, no attempt has been
o v ] made to distinguish b;tw;en
o _.——_.ﬁ. the influence of U and that
P P R 0 1 iy

1920 930 %

(w) As ‘competitive * prices”, share yleld (mL,) and .
. bond yield (myg,) may be added.

Usmg these explanatory variables we fmd the following
regression equation: ’

Bs = 0.16 (U+V) + 0.26my, + 2.56my, + 0.055n + 0.08C (4.3).
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The variable mg has been omitted, since it obtained an
insignificant positive coefficient, which is not in accordance
with theoretical expectations. The value 0 which we have
chosen would mean that the elasticity of .this supply (which,
as has been said already, is equivalent to the demand for short
loans) would be zero. This is in harmony with our results con-
cerning the low influence of interest rates on investment activity,
as well as our hypothesis about the small mﬂuence of short-
term rates on the share market.

Summary of Resulls of Correlation Calcﬁlations concerning the Supply
* " of Short Claims.

Regression coefficient for: :
Case ‘R
U4V C'_ myg myp - Mg
1 0.11 0.04 - 227 | —3.93 1.89 0.98
2 0.18 .| 0.05 ' 1.40 | —0.07 0.96
3 0.19 0.05 1.22 0.67 0.98
4 021 [ 0.05 0.63 1.25 0.97

The influences found for m;, and m;, would indicate that
there is a considerable competition between the supply of short
claims on the one hand, and the flotation of shares and bonds
on the other hand. It is natural that the price to be paid for
long-term credits should have much more weight ‘with those
who demand these credits than the short-term rate of mterest
whlch is to be pald only temporanly

4. 4) THE SUPPLY OF MONEY

The supply of money may be spht up mto

(4.41) the supply of currency, and
(4.42) the supply of deposits.

Indicating total money by M, currenc outs1de bank
s b
M’ and deposits by M”, we have y v

M=M+M" (4.40).
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'(4.41). The item “ Money in circulation” or “‘Currency in
circulation ”’ of the Federal Reserve Banks balance-sheet covers.
" not only M’, but also the currency held by banks: vault cash
(VC). 1t may be assumed that, for both items, supply follows
demand automatically;* hence for both we have to cons:der
demand only (cf. section (4.6)). - \

(4.42) In pnnclple, the supply of dep051ts may be sald'
to be regulated by acts of price fixation — i.e., fixation of the
short-term interest rate mg — by the commercial banks, on the
basis of their debt position with the Federal Reservé Banks.
- The fact that debts (in the form of rediscounts) are permitted
to be incurred only for a short period creates a tendency for
‘the banks to fix their interest rates in such a way as to avoid
such debts.* This means that the higher the net debt position,
jndicated by bills rediscounted (Bi) minus -excess reserves '
(R®), the higher the rate fixed.* This may be indicated by a
. relation: ,
mg = f (Bi— R - : (4.420).

This relation is shown in graph 4.421. Monthly figures for
Bi —R* (abscissa) are plotted against mg (ordinate). Where
space has allowed, the different months of one year have been
connected, and the first and last ‘months indicated. . Yearly
figures have been plotted on 4.422, with the same scale. It will
be seen that, on the right-hand part of the graph, where Bi
outwelghs R®, the raté of interest rises steeply with an increase
in indebtedness. More to the left, however, the reaction of the
rate of interest to a position of large excess reserves becomes
ever fainter; evidently ms cannot be lower than 0, or a trifle
above 0., :

1 Cf. L. Currig, The Su&fly and Control of Money in the Umted -
-States, Cambridge (Mass.), 1 Chapter X.

t Cf. W. W. RIEFLER, Money Rates and Money Markefs in the
United States, New York and London, 1930. -

! One might, moreover, have expected to find an influence exercised
by the fold stock — viz,, a raising of discount rates when the gold
cover of the liabilities of the Federal Reserve Banks becomes ow
. However, no evndence of such an influence is found. _
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The period considered in thls study shows pomts that are
nearly all on the nght-hand side of the graph. For this part
of the diagram, we may approxrmate the functmn of (4.420) hy

a stralght line: , .
mg =4(Bl—R‘), : - (4421)

where the factor 4 mdlcates that “the banks raise’ their
rate of interest by 1% when their indebtedness with the Federal
Reserve Banks increases by $250 million. It will be seen that
this line very. well fits the scatter in the years 1919—1932

The orlgmal ﬁgures on indebtedness as pubhshed by the Federal
Reserve Banks, did not follow this pattern for the years 1917 to 1921
(cf. the black dots on graph 4.422). In these years, large amounts of
United States war paper had to be absorbed by the banking system;
this could only take place at the cost of increased indebtedness with the
central banks., The special causes that were ati work during these
years made it reasonable not to include this indebtedness in Bi,* but
rather to’ regard it as Federal Reserve Banks holdmgs of Government
paper, .

Accordingly, all Bi figures for. 1917 to 1921 have been diminished .
by the amount of bills secured by Government paper each month
minus the average amount so secured-in 1922 ($230 million) — a year

‘when normal condrtions had presumably been restored
- . . ¢ . .

The value of Bl—- R® 1tse1f is determmed by the other 1tems
occurring in the combined balance-sheets of the Federal Reserve
‘Banks, which may be summarised as follows:-

Liabilities. S Assels
Member -bank re- Gold stock . . .". Aun
serve balancesre< - Bills discounted . . Bi
quired ., . . R"  ‘Bills bought, Go-.
Member bank re- . - vernment securi-
~ serve . balances, ~ ties and all other' :
_excess. . . . . R 1tems v o e P
~ Currency in circula- | |

. tion . e M'_-[-VC".

1.Cf, RigFLER, loc. cil., page 158,
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The last item includes all small assets minus all small liabilities
not elsewhere mentioned;! its major constituents, however, are
bills bought and Government securities. As these are the chief
instruments of open-market policy, the item has been indicated
by P, which will be considered as an autonomous (external)
variable in the determination of the supply. of deposits. So will
the gold stock Au, whereas currency in circulation M’ 4+VC) is
determined by demand, which is also beyond the control of
the .banking authorities.

Graph 4.43.

“ Explanation” of Fluctuations

in REQUIRED RESERVES WITH

- THE FEDERAL RESERVE BANKS
' by Total Deposits..

'From the balance-sheet it follows that
Bi—R‘ =R + M 4 VC—(Au +P). -

Here, R" is technically connected with the total amount of
deposits M" by the reserve prescriptions. Roughly,® these may

be assumed to be equivalent to a linear relation between R"
and M": | -

R = pM".

! In the years 1919-1921, P also includes the amount of rediscounts
on United States Government paper, which has been subtracted from
Bi (¢f. supra). :

! The constant relation between changes in M” and changes in
* RF exists only if the composition of deposits and their distribution

over different types of banks change regularly with changes in all
deposits. The percentage distribution of changes in all deposits over

different %roups, as determined from correlation calculations (taking
account of trend changes) is as follows:
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1t follows that the price fixation equation for mg may be

written as : .
- mg=4 [pM" +M + VC—(Au+P)] (4422)

- or, according to (4.40)
' mg = 4 WM+ (1—p)M 4 VC—(Au + P)] (4.423).

Solving ' (4.423) with respect to M, we find as a supply
equation for money: - .

m 1.
= ﬁ-—- -‘—L [A—p) M+ VC — (Au + P)] (4.424).
Required
reserves with
Federal Re-
serve Banks
1917-1936 .
{Central
reserve
cities: 9 13%
Reserve
cities: 13 109,
emand:39¢~ Country:13| . 7%
D -{ Other (Go-
. . Member } vernment '
‘ banks: 72 o ete): 4 Oya
All banks: Timet. 33 . 3 ((
100 } : Demand: 10 ‘ 0%
Non- : _
- member
banks: 28 ] Time: 18 09%

.It'.we wéight the fequired reserve percentages, as indicated in

the last column, by this distribution of the changes in deposits, we

find an average ‘‘marginal reserve percentage’” of 4.3 — indicating
 the possibility of the creation of $23 million of additional deposits
on $1 million of additional reserves.

k Direct correlation of R* with M” and a trend gives, however, a
marginal percentage of 3.8 (indicating an exransion of 26 times), The
difierence between the two figures is probably due to the fact that, in

- a depression, idle money with the country banks is redeposited with

city banks; which, according to the existing regulations, obliges both

banks to keep reserves against them. In times of prosperity, this money
is either used in the country, or directly deposited with the New York
banks (1929). For this reason the ratio between reserves required and
deposits in the hands of the public tends to be lower in times of

%rorr:inerity, when M’ is high, and higher when M~ is low (cf. Member
ank Reserves, Report of the Committee on Bank Reserves of the

Federal Reserve System (1931), pages 9-10). The coefficient found by

direct correlation has been taken as g, : :

3



— 88 —

As it has been found by correlation that’

u = 0.038 (cf. graph 4.43),

the following equation is finally taken for the supply of M:

M=66mg—25M —26VC 426 (Au +P)  (4.4).

Graph 4.4 shows the fit of

this relation.t It will be seen
that M’ has a large negative
influence on M; the hoarding
of some 1 or 2 milliard dollars

of currency in 1931 and 1932
must, in particular, have caused.

25 times as large a decrease in
the supply of money.

(4.5) DEMAND BY BANKS FOR
SuorT Craims AND BoNps

- As has already been stated,
the demand by banks for short
claims and for bonds is consi-
dered as joint. This means that
the total amount which the
banks have available to hold
assets is distributed over the
two categories of assets in a
way depending on the price
and the attractiveness of each.
This amount has been derived
from the combined balance-

Graph 4.4.

“ Explanation” 'of Fluctuations
in the QuanNTITY OF MONEY by
Supply Factors.

(In the residuals, a dotted line is
drawn indicating 26 X the resi-
duals of the yearly figures in

graph 4.422.)
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3 The fit is not very good. This is due to the fact that (4.4) is found
by solving (4.423) with respect to M, which plays a minor rdle in this

equation.

ence the residuals have a larger relative importance.

Comparison of the residuals with 26 times the residuals in (4.422) shows

that the former are almost entirely due to the latter,
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sheets of all banks, including the Federal Reserve Banks, whlch
for this purpose may be summarised as follows.! *

Liabilities | " Assels

‘Outside curroﬁcy ﬁ’ M Gold stock . . . 3—1-1
Deposits . . . . M” . Shert claims . . B,
| Bonds . .,... BLE

3
&

* For explanation of this term, see below.

All other items are either almost constant or unimportant.
The amount available for distribution over B, and B, .may
therefore be taken as equal to M— Au, or, since the fluctuations
in Au are very small compared with those in M, as equal to M
(¢f. graph 1.6).»

The factors determining how this total holding is to be
distributed over the two types of assets may be separated into -
two groups: their prices, and the attractiveness which each,
asset is expected to have for the holder. The price of short

claxms is taken as 1. The price of bonds is equal toﬁ_f ’ where c
Lb '
is the nommal yield (averaged over all bonds in existence) and

my, the actual yield. The variations in time of ¢ may be dis-
regarded; it will be taken as a constant with the value 4.5;
hence bond prices may be taken to vary inversely with my,,
and, instead of prices, m;, may be taken as a variable.

The attractiveness of short claims consists in the interest
income they yield; mg must therefore be included as an
* explanatory” variable. Bonds are in the first place attractive .
on account of ‘the regular income in the form of interest (c)
which they yield; but as ¢ is considered as a constant, it need
not be included. A second attraction of bonds may consist in

! The item * vault cash* cancels out.
. 1 An attempt was made to include Au in the e:r.planation of B,
and B#, but no percepuble influence could be found.
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expected price gains at the moment of selling; thes_e gains
are supposed to be inversely connected with the rate of increase
in my, : my,. _ o

The banks’ demand for short claims will thus be assuz'ned
to be a function D, (M, mg, my,, m;,) of M, mg, my, and myy, -
and their demand for bonds to be a function D, (M, mg, m ,, fit; ;)
of the same variables. These functions.must be of such
a nature that at any moment the total money value of short
claims and of ‘bonds held by the banks equals the value M“

c .
Since the price of bonds equals = and that of short claims
. Lb = = '
is unity, the money value of assets held is B, + B® =, where
Lbd :

ﬁ, and B? represent the nominal amounts held in absolute
values (and not their deviations from average). This money

value must be identically equal to M — i.e.; equal to M for any
values of mg, my, and g, :

»_ ¢ .
my,

twe]|
wsl}
il

=

 + " (4.51).

! The treatment chosen here can perhaps best be understood by
analogy with the demand for n types of consumers’ goods on which
together all the income of a certain group of persons is spent. (This
presupposes that all consumers’- goods are included and that either
no saving occurs or saving is also considered as a consumers’ good).
Denoting the quantities demanded of the various goods by u;, u,, u,,

etc., their prices by py, p,, p,, etc., and total income by Y, the demand
functions are: -

uy (P1s Py Ps +-. Pn, Y)
Uy (P1s Pay P2 -+ Pn, Y), ete,

They will be dependent, since they must fulfil the following relation:

ulpl+ulpl+ cs s uﬂp’{ = Y- A

In our case, assets take the place of consumers’ goods and Y is
replaced by the value of All assets. In addition, the demand func-
tions depend on other variables, since, unlike consumers’ goods, these

assets have changing properties which make th i i
attractive to holders.p P jake them n & changing degree
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" In deviations from average, this identity may be written as

‘B, + 0.9B® —2.93my, =M (¢f. graph 1.6) ~  (4.52),
~ The identity implies that the two demand functions are not .
independent of each other. Assuming them to be linear, and
of the form: -

B, = Au M + sz Mg + Ayg Mgy + Ay ﬁ}Lb (4.53)
B =4, M+ Ay mg + Ay myy + By My (4.54)

the coefficients must fulfil certain conditions to guarantee the
1dent1ty (4 52). It follows that: '

]

_ \
A +09521 =

A +094,
Ky + 094, —293
 ’ A14+09A24

(4.55).

f
ooom

g

The correlation calculation to find these coefficients has
been made in such a way that these conditions are automatically .
fulfilled.s -

1 The calculation runs as tollows-
g (1)’ E¢= Bs -+ B,
. (2) B*=B®+B?

: [ 4.5 - ._ o 4.5 m
 (3) B"———(B"-;-B’)-_—--—-— (B’+B")__—-(1-_-,H)
T m Lb mp, + My myy my,

(approx:mately) en OQ(B" + B - 3.26m, ) (neglecting a second
order term and using my, = 5, B? =16.3).

(@) By + 09B* =M. | o
T Instead of requiring separate]y that;
- T (Bs—Bj)* and T (B --Bb’)' be a minimum,
we requlre that L (B ~B)+ % (B*—-B!)* be a minimum,
In thls function B,’ and BY are replaced by (4.53) and (4.54), and four
of the eight coefficients are eliminated with the help of (4.55). . From

the function so obtained four normal equations are derive in the
ordinary way. (Cf. Vol. I, pages 133—136) .
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_ The numerical results found are
B, = 0.63M + 151 mg — 1.10 my, + 0.12/hg, - (456)
=041M —1.68 ms + 448 my, —0.14my, = (4.57).

The fits are good as 1s shown by graphs 4.56 and 457;
the mﬂuence of my, is negligible.

Graph 4.56. . Graph 4.57.

- “Explanation” of Fluctuations ‘ Explanation” of Fluctuations
in the VaLuk oF SHORT CLAIMS in the NoMmINAL VALUE OF
by Demand Factors. BoNDsS HELD BY THE BANKs, -
. - by Demand Factors.

. )
i oF 2
- ‘- : -
Y sl"‘ 4
"‘""_/ BY 1*
\ oaTM \‘ °
11 \/ ! IN
' \‘ 4 -/ 4
12 &} ‘
\-_: :/L\ 448m;, /
‘ -: 2r \\_—/\) 44
T - /' qe .
42 """\ / °
* a 12
12 44
12
\.—" 4 ] O
- I . ‘ 1930_1_#:'.'2
X {2

(4.6). Tune DeEMAND ForR MONEY ..

The demand for money may be split into:

(4.61) Demand for currency by the public (“* outside currency’);
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- (4.62) Demand for currency by the banks,?
(4.63) Demand for deposits. |

_(4.61). M'. The demand for * outside currency” 3 consists of
two parts: = a '

’

.+ (a) demand for payments to and by workers and farm
- . population, which may be taken as linearly dependent on
L ' total wages and sala-
ries L, + L, plus
agricultural money
income E’;; and.

(b)) demand for
-1 idle money (hoards).

c’.\‘_.l'_ k

1~ Theleft-hand side
1 of graph 4.611 shows
{ that for the years
1 1919-1929, ‘when it
1 may be takenthat
. there was no con-.
siderable  currency
4 hoarding, the course
- of M’ may be very
well explained - by
- the movement of

Graph 4.611.

- “ Explanation’’ of the Fluctuations of
OursipE Currency by Demand Factors,
. 1919-1929.. Extrapolation, 1930-1937.

x\- .

D

i

L,+ L, + E% and

_a negative trend, in-

dicating the increas-

ing use of cheques
el mrerevest | RN OF instead of currency:.
1920 wo .  Ra

" The formula runs:

- M’'=0.043 (L, + L, + E’) —0.0761 (4.611).

1 Although weé do not include vault eash under the definition of

‘money, we must nevertheless take account of it because it enters as a
negative factor into the supply of deposits; cf. section (4.4).

193% J. W. AnceLL, The Behaviour of Money, New York and London,
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* It has been assumed that the same relation holds good for
the demand for currency for payments in the following years,
and that the magnitude of the idle hoards may therefore be
estimated as the residual between the actual and the cal-
culated M’. To obtain further evidence, the calculation has
been continued through 1937 (Hoarding, estimate 1). It is
possible that the trend movement in favour of the cheque has
not continued at the same rate after 1929 as before that year.
A probably extreme alternative has therefore been calculated,
where the trend term in (4.611) was supposed to be nil for the
period after 1929 (Hoarding, estimate 2).

A third estimate was made according to a principle indicated
by Bertrand Fox.! Mr. Fox assumes that hoarding started in
November 1930 and that it was not effected in $1 notes or
coin. So the amount of hoarding may be determined by com-
paring the  variations in the value of outstanding notes of
denominations of $5 and over, with those of the $1 notes
(Hoarding, estimate 3).» The result of the three estimates is
shown below and in graph 4.612.3 o

Hoarding 1930 1931 1032 1033 1934 1935 1936 1937
: Milllards of dollars : .
Estimate 1. . . 009 089 208 250 196 202 228 253

Estimate 2. . . 0.02 0.74 1.85 .220 158 1.57 1.76 1.93
Estimate 3. . . 0.03 060 136 150 1.05 1.00 1.13 1.16

1 ““Seasonal Variation in Money in Circulation”, Review of Economic
Stalistics XXI, February 1939, pages 21-29, :

. ! The figures obtained by this procedure differ largely from those
given by Mr, Fox, owing to the fact that we do not follow his assnmption
that hoards had been liquidated by January 1935. The argument
offered in favour of this assumption — viz., that after this date *the
movements of all denominations conform to the same pattern, and in -
turn, roughly to that of general business * (page 27) — only proves, it
would seem, that there was no more new hoarding after that date,
but not that the existing hoards had been liquidated.-

' In an earlier publication of the League of Nations, Commercial
Banks 1925-1933 (Geneva, 1934), the amount of hoarding was estimated
according to virtually the same method. The result, that *“ the actunal
amount of hoar,c’lmg in June 1932 was ... at least $1,600 million and
probably more ”’ (page 247), agrees with the present estimates..
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It will be seen that the third estimate shows a good correla-
tion with the first and the second, but with a smaller amplitude
and a slight trend difference. This would

Graph 4.612. suggest that there was still some hoarding of
Three Estimates of §] notes. On the basis of the correlation
ggii‘;’;‘:: between estimate 1 and estimate 3, shown
1930_1937: in graph 4.612, lower part, the hoards of

and “Explanation” $1 notes may be estimated at about 3%, of
of the Fluctuations total hoarding.? This would not seem to be
of H! by those of H* unreasonably large, and we may take our
and & “estimate 1 as final. -

— As we shall see in section (4.9), hoarding
has a considerable influence on n. It is
therefore of importance for the system of
equations to include an “explanation" of
hoarding.

This, however, raises a number of theo-
M/ retical and statistical difficulties.
° / H (i) Though there is a certain systematic,

, cyclical background to the phenomenon of

currency hoarding, this variable, perhaps

? 17K more than any other in our system, will be

/ 4 influenced by incidental factors. Hence we

|| may expect large residuals in any ‘‘explana-

° oo‘ert__._J tion " that is based only on endogenous
por——— factors.

: (ii) The number of observations that
may serve for the “explanation ™ is small. Hoarding started
in the fourth quarter of 1930. The “explanation” by endo-
genous factors cannot go, it would seem, beyond the middle of
1933, when, as a consequence of the measures of bank control
following the general bank holiday in March of that year, and

! In October 1930, the value of SI notes outstanding was about
one-tenth of the value of all notes. Hence 0.1 x 0.37 H3, or 0.1 x0.37

igg H3, or about 39 of HY, kept in the form of $1 notes, would be

sufficient to explain the difference between the two estimates.
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- the somewhat improved business situation, the fear of bank
failures might have ceased.? . _

The more or less stable amount of hoarding after that date
should probably be ascribed to the fact that, possibly under
the influence of the New Deal, a new equilibrium situation had

- developed, where hoards of some 2 milliard dollars were con-
sidered as normal. Our explanation must thus be restricted to-
the last quarter of 1930, the years 1931 and 1932, and the
first two quarters of 1933. These five observations * clearly do
not allow of a choice between different possible explanatory
variables on the basis of a correlation calculus.

(iii) Different factors may have co-operated in causing
the increasingly difficult position of the banks, and hence a
rising distrust and an increasing tendency to hold cash rather
than deposits. Apart from withdrawals of deposits by foreigners -
and hoarding itself, the following factors are mentioned: ‘‘the
fall in commodity prices, security and real-estate values and
personal incomes .* : o -

- (iv) Each of these factors may have acted with an unknown

but certainly not very large lag. .

(v) It is not quite clear whether we must choose, of these
explanatory variables, the actual value in any 'year, or a -
sum over some preceding period. It may be argued that
the position of the banks becomes weaker, the longer bad
trade continues — this would be a point.in favour of the use
~of a sum; — or, on the contrary, that at any unfavourable

_ 1 Bank failures, which had involved a yearly lross of depbsits of

about $100 million to $300 million from 1921 to 1929, reached their
peak in 1933 with a figure of $3,600 million of deposits involved. After:

that year, they were reduced to a negligible amount. * Evidently bank .

failures are closely connected with hoarding, both as a cause and as
gl?eig:f:-dig}ut 1signce tltfﬁ :xl}linati&m of this phenomenon meets with

culties as that of hoarding, it i

exp}a&attign o ies as th g1 cannlol_; give much help in the

: othing is gained by using eight quarterly figures for 1931 and |
1932, because for almost any explanatory variable thgese eight values lie

g;a:cta%a:‘lll.{el?nt : :tra:.%ht line, T({le 1l:-neavy fluctuations in hoarding from

nother are admittedi
explanatory factors to be used. y not due to thg endogenous

 Commercial Banks 1925-1933, League of Nations, page 246.
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cyclical situation, a certain number of banks fail, but that
the others will be able to continue however long this situation
may last. Again, hoarding may correspond to the current
rate of bank suspensions, or to the cumulated total of such
failures over a certain time. : _ :

Lacking both theoretical and statistical evidence, the choice
may be determined by considerations of a practical nature.
Only one explanatory variable will be used — viz., Z¢, corpora-
tion profits, which is a good indicator of the business situation,
and, at the same time, most easy to handle in the elimination
process (Chapter VI). A possible small lag is neglected. On
practical grounds, too, Z¢ rather than JZ° (accumulation) is
chosen.! ’

It appears from. the data

Graph 4.613. ) before 1930 that relatively
“Explanation” of Fluctuations - Small fluctuations in profits
in CurreNcy Hoamrbine. . do not lead tohoarding or dis-

hoarding. Also, the evidence
since 1934 does not suggest,
after a period of hoarding, a
1. clear tendency to diminish
| hoards when business im-
proves. From these facts it
1 would follow? (i) that a low
value of Z° entails hoarding,
. but a high value no dishoard-
150 931 ) w3z ing; (i) that the depression

1 'We may be fretty certain that the choice of any other possible
explanatory variable —e.g., (U 4+ V) — would have given an only slightly
ditferent result. '
Trials have also been made with the short-term rate of interest as
the explanatory factor. The results were less convincing from a statistical -
point of view than those obtained with Ze¢; and since there is no reason
to believe that, in this particular country and period, the low rate of
interest was the most important factor making for hoarding, the “expla-
nation ”’ by Z¢ has been given preference.
: * It must be admitted that the evidence from these last years, in
which external factors may have played a large part, cannot be

regarded as very conclusive, 7



— 98 —

must be rather serious — i.e., that Z° must have fallen a
considerable amount below the preceding boom value, before
hoarding starts. If we estimate this threshold value by compar-
ing the profits in 1929 with those in the third quarter of 1930
— when hoarding had not yet appeared — we find that the
minimum fall must be about 7 milliard dollars. Indicating
by Z£ the maximum of the preceding boom, hoarding would
-occur when ™ : o

' ' . —Z¢—17> 0.

The explanation of hoarding with Z° over the period indi-
cated yielded:

H = —0.30Z¢ (cf. graph 4.613).

This formula may be generalised so as to cover also years
with increased or slightly decreased profits, by writing

H = 0.30 (Z& — Z° — 7)", (4.612)

where the sign ' indicates that only positive values of
the expression between the brackets are to be taken into
account. : :

- The general formula for outside currency now becomes:
M’ =0.043 (L, +L,+E’s) —0.076:40.30 (Zs—Z¢ —-"'7)" (4.61).
(4.§2) Vault cash (VC) is statistically known:

() by weeks for reporting member banks in 101
cities; :
(ii) on three or four call dates for all member banks;
_ 'and , )
(iii) on June call dates for all banks,

As the'.function_ of vault cash is that of a small buffer
stock, which is liable to relatively heavy fluctuations, not

?oo much evidence can be gained from one, or even four, figures
In a year. '
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Graph 4.62 shows that the figures (or estimates) * that may
be given for the three groups, reporting member banks, other
member banks and non-member banks, for June call dates

~ (or thereabouts) and for yearly averages are not very parallel,
Moreover, the graph does not suggest, as might have been
' : ~ expected, a correla-

N

Graph 4.62, + tion with deposits.

*Casu IN VAuLT” of This lack both of

1. Reporting member banks. reliable data and of
2. Other member banks. . a pronounced . move-

3. Non-member banks.

I. At June call dates.
I1. Yearly average.

ment in what material
is available, suggests
that the variations
in VC should be dis-

¢ 1

1050%- J{ regarded, and this
‘W-Tg\_/"—;\ { item should be con-

x’]\:/’?' e ____?' 1 sidered as a constant.

soo} ! 4 This may be done

° I - . the more readily since

" sool- = | | the variation of the
acot T3 NN o figures is not large in

:::: P A ——— g e Sl absolute terms. It is

vool- l 2 . 1 possible that cash in

ol L] vault had a tendency

_ o to be somewhat larger
in the years 1934-1937, when the banks’ excess reserves with the
Federal Reserve Banks made such an increase cost very little.
But the amount withheld from the reserves for this purpose
was too small to have any influence on the short-term rate of
interest (cf. section (4.42)).

Y June call dates. All banks and member banks given in the report
of the Controller of the Currency; the last week in June is taken for-
the reporting member banks,

- Yearly averages. Reporting member banks: average of 12 monthly.
figures. Member banks: average of three or four call-date figures. Non-,
member banks: total for all banks (derived from ANGELL, op. cil.,
page 178: Outside currency, and from the Federal Reserve Banks’ balance-
sheets: Currency in circulation) minus the figure for member banks. The
figures for non-member banks are, by this procedure, also slightly
influenced by the difference between Angell’s and our way of estimating
the yearly figures for member banks.
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(4.63) M”. The following factors have been included in the
“explanation ”* of the demand for holding deposits.
() (U <+ V), as an indica-
tion of the value of general

olanati { the Fluctua business activity. .
* Explanation” of the Fluctua- .
tlonsp in TotaL DEPoOsITS by (ii) C’, the total market value

Demand Factors. of all shares, as an indication of
' the need for means of payment
for speculative purposes.

(iii) ¢, indicating the net re-
sult of the increasing possibility
to hold idle money as a con-
sequence of increasing wealth
and an increasing efficiency in
the use of means of payment.!

Graph 4.63.

36 00d

sf 003C {s In a more rigorous treatment,
\ , 7 ‘: the former trend factor might
o 042ms _ beconsidered as an accumulation

of _ 090t 1o of, say, past profits (JZ°); but
g ———T1" 1. for our knowledge of the system
| B l.s as a whole this further element

of M*-M 1*©  would not be important.

: .lm".""""‘il i P T (iv) mg, as the cost of holding

money.
_These factors yield the following regression equation:
- M” =029 (U + V) + 0.018C’ — 0.42mg +- 0.904,
or, after substitution of an expression in C and n for C’:
M” =0.20 (U + V) +0.03C +0.020n —0.42mg +0.90f  (4.63).

1 A positive secular trend is much more characteristic of the older
data available for deposits than the cyclical movements, The tre-
mendtiléss )secular increase in deposits is shown below (ANoELL, op. cif.,
page : ‘

1800 . . . . . . . 4.0 milliard dollars
900 . . . L L ., 7.1 - »
910 . . . ., ... 14.7 . »»
1920 . . ... .. + 36.7 '

1930 . . . ... 523 O ”

” ”
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The elasticity of demand for deposﬂ:s with regard to the
rate of interest turns out to be very low:

This is comprehensible owing to the fact that the amount of

money necessary to effect payments is very inelastic in the short
run.

(4.7) DEmAND BY INDIVIDUALS FOR BONDS AND SHARES

The relations determining the demand for holding bonds
and shares by individuals are of the same structure as those
determining the holding of assets by the banks (cf. section (4.5)).

The attractiveness of shares consists of two factors: the
expected income (d, the rate of dividend for all companies)
and the expectation as to the future course of share prices (72,
the rate of increase in share prices). The attractiveness of bonds
consists in ¢ (nominal rate of interest), which we have considered
as a constant, and 7n,,, which we shall disregard since we have
found this factor to have a negligible influence on the banks’ .
demand. Neither will mg be taken into account; this implies
the assumption that the influence of short-term credit condi-
tions on the stock market is only very secondary. This has
been stated by various authors — e.g., OweENs and Harpy?
and DoNNErR?* — although it must be recognised that some
authors — e.g.,, Carl SNYDER®* — seem to be of a different
opinion. The latter, however, only speaks of upper turning-.
points, and these will be treated in a specxal manner in our
analysis. '

* Owens and H.mmr, Interest Rates and Stock Speculahon, Wash—
ington, 1930.

3 0. DONNER, “Die Kursblldung am Aktienmarkt”, Vierteljahres-
hefte zur Konjunkturforschung, Sonderheft 36, Berlin, 1934,

3 Carl SNYDER, “ The Problem of Monetary and Economic Stability ”,
Quarterly Journal of Economics, XLIX, February 1935, page 500+
‘ Speculation is acutely sensitive to these hlgh rates of mterest (having
never survived the equivalent of a 6 per cent discount rate) . . .”
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~ With these considerations, the demand for shares and bonds
would depend on:
(i) A, the total wealth available for holding shares and
bonds, which equals

¢ Bt 4001567 C';t

Mmyy
(i) my, and n, representing the prices of bonds and
shares; ‘

(iii) d and n, representing the attractiveness of holding
shares. S

" Thus we have the following demand equations: _
C‘ = I‘IA - I‘szb - 3" + I‘4d '.'I" I‘sh (4.71) R
Bi = BIA + Bszb + Ban _— B‘d—"B5h, . (4.72)

where the unknown coeflicients are represented by the letters
I,... and B, .... These letters represent positive figures
everywhere,

To these two equations the definition equation of A may
be added, which, in deviations from average, runs as follows:?

A =0.90B! 4 1.50C— 18.0m,, + 0.84n (4.73).

It may be useful, at this stage, to give some thought to
(a) the purpose of the system of monetary equations® and
(b) the way in which this purpose may be attained.

(@) The equations discussed in this chapter describe the
financial sphere of the economy. The variables explained in
these equations enter into the other relations of the system
in a few places only: the share price index n in the explanation

1 The factor 0.0156 must be included, since the absolute price level
of shares in terms of nominal value was 1.56 in 1926, when the share
price index stood at 100.

2 Cf. section (4.5). The averages of B!, C.. m,, and n are 100. 54
5 and 96 respectively. ¢ * e LD y o4,

$ Le., the equations with regard to demand and supply in the
money and capital markets, -
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of G (5.3), the share yield m, (=%) in the explanation of v’

(2.4) and the bond yield my, in the explanation of vg (2.5);
the influence of the short-term rate of interest mg on stocks was
not found to be appreciable (2.6). What is needed, therefore,
in order to find the movements of the essential variables of our
system, is the expression of n and m;, in variables not belonging
to the monetary sphere. This is, in the frame of our analysis,
the raison d’'élre of the present chapter.

() To find these expressions for n and my,, the system of
monetary equations must be determined — i.e., must contain
. as many independent equations as monetary variables. To
what extent, and how, is this the case ?

If we disregard, for a moment, the banks’ demand for
holding bonds, we shall have:

2 supply equations fdr_ B! and C';
2 demand equations for B! and C!;
1 definition equation for A.

As the right-hand members of the two demand equations
must, after multiplication by the corresponding prices, add
up to the expression for A, one of the three last-mentioned
equations is dependent on the two others; so we have all
together four independent equations. With these, we have
to determine the five unknowns A, B', C!, n, m;,: our problem
is undetermined. The best thing we can find with our four
equations is one equation connecting fwo unknowns and con-
taining further some non-monetary variables. For instance,
we may find an equation expressing n in my, and d, n, etc.

On second thoughts, there is nothing peculiar in this result.
If the subjects of one group hold bonds and shares, and nothing
but bonds and shares, they will show a certain readiness to
exchange one asset for the other (or, in other words, an
indifference curve for the two assets), depending on their
relative attractiveness; but there will not be a price in terms
of money, since the group is supposed not to change the assets
for money.
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This isolation .of bonds and shares from money and all
other goods that are measured in terms of money will be broken
.if at least one of the two assets is held by at least one group
of subjects that also holds money. Under our simplifications,
it is the banks which establish this link.

* Hence our plan becomes as follows:

() Determine the coeflicients in one of the two_.inter-'
dependent equations (4.71) and (4.72); .

(ii) In equation (4.71), which is then known with
numerical coefficients, substitute C! as given by its supply
equation (cf. section (4.2));

(iii) Substitute in (4.73) the expressions given by the
supply equations for bonds and shares and the definition
equation: |

» B =B'4+B},

This yields, if we take the supply equations in the |
simplified form of trends:! :

A = 8.0f — 0.9B® — 18.0my, + 0.84n (4.74).
(iv) Eliminate A from (4.71) and (4.74).

In this way we obtain a relation (4.75) between n, my,; and

B? as monetary variables on the one hand, and the non-monetary
'variables d, A and { on the other hand. The combination of this
equation with the four demand equations for M”’, M’, B® and B,
- and the two supply equations of M and B,, gives us the seven
equations fo determine the seven monetary variables they
contain: M, M’, B?, B,, mg, my,, n. ‘ ,
Unfortunately, in the execution of this plan, we are repea-
tedly faced with serious multicollinearities which prevent us
fron! fieternﬁning some of the coefficients with any degree of
precision. A way to overcome this difficulty consists in reducing,

1 C}, sections (4.1) and (4.2).
Cl = 0.755C = 0.755 X 3.18 = 2,401,
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by the combination of a number of theoretical equations, the
number of highly intercorrelated variables to only one, and
performing the correlation calculation for the equation so found
(which is the result of an elimination process) instead of for
the elementary .equations. We shall have recourse to this
procedure every time the difficulty of multicollinearity presents
itself. '

Equation (4.71) is the first example. During the period
studied, the movements of n were so large that they almost
entirely determined the fluctuations in A. Moreover, n and a
combination of d and 2 are very highly intercorrelated. Hence
we jump (i), execute (ii), (iii) and (iv) and find (4.75) with coeffi-
'cients that still contain the T, from (4.71):

-(1‘,—0 84T;)n — (180T, + Ty)my,—0.9T,B® + T d+Tsh
+ (80T, —240)f =0 | (4.75).

The six coeflicients in this equation should now be found
by a correlation calculation. But since in this correlation the
terms with n, d and i1 are most important and the réle of B®
and the trend is subordinate, and since, moreover, B® is highly
correlated with #, the determination of the coefficient for B®
is rendered illusory. Hence we provisionally ! disregard the
‘deviations that B? shows from a trend, and use the purely
statistical apprommatlon

B® = 0.63¢ (R =0. 918)
Further, to render the 1nterpretat10n easier, we write the

equation obtained by this substitution, with n explicit:

1.

[1‘4d+ Lyi—(18. OT,— I;) my,+ (7.4, —2.40)1]

, _ (4.76)
as the “explanation ” of the share price.

1 Cf. page 112 note 1.
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(4.8) THE SHARE-PRICE EQUATION

The equation for n derived in the p;evious section may,
with simplified coefficients, be written as follows:

n = v d + vomyy + vy it + vt ' (4.81).

In this equation, the exact dependence of n on n has in
particular been studied. It became evident that the fit could
be improved by introducing a non-linecar and even a third-
degree dependence on n, together with a small lag of about
half a year, * This function — which at the same time represents
"the functional dependence between ‘the demand for holding
shares and A — is represented graphically in graph 4.81. It
seems to show that, as long as n is not extreme, no large influence
on holdings is present; but this influence becomes increasingly
large, especially for positive values of ri. This evidently indicates
what one might call ““the speculative attitude  or ““the boom

psychology ".
The numerical expression for n is:
n = 19.5d— 9.1my,+ 0.025 (n— n_,)*+ 0.00035(n—n_,)*
+ 0.55¢ _ - (4.82).
The linear approximation is:

n =26.9d 4 6.8my, + 0.26 (n —n_,) + 3.88¢  (4.83).

The approximation without n is:

n =29.9d + 4.0my, + 5.7 T 4.89).

_ It' will be seen that the coefficient for my, gets the wfong ‘
sign in (4.83) and (4.84); but this sign is not significant, as the

! As a first approximation, this lagged value of 7 may be t
aken
equalto n~n_,. X still better af)proximation is of course n ,;Zn 1, espe-

gi;aell I wt.hls does not contain n, itself, which has to .b; f e~xp_l£'1ined".
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Graph 4.81.

PARTIAL SCATTER DIAGRAM nm'wazn' R AND g

X X x “Actual values, corrected for inﬂuence of d, my,, and¢;

Third-degree curve;
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standard error of the coefficient is much Iarger than the coefli-
cient itself: 12.6 in (4.83) and 12.7 in (4.84).
There is, however, a theore-

tical objection against the third- Graph 4.82.
degree function used. If ex- “ EXplanation »” of Fluctuations
trapolated to the right, it would . in Sware Prices.

rise increasingly rapidly, with-
out limit. This does not seem
to be a true picture of the atti-
tude of the shareholder. It is
more probable that, after some
value of n or some level of n |

has been reached, the curve .sof 1
will rise at a decreasing rate *f | - /\ \ ]

and show .a tendency to a ,:v \

horizontal movement. In these -of

circumstances, it did not seem ’2‘ 64my, .

. . . = —M-
desirable to maintain the rather o [ ] i
complicated third-degree for- sof 2.36(n-n,-20) i

mula,. but rather to choose a *°[ / ]
simpler approximation. This .o 209t -
may be done by distinguishing o ————==—t—=]
three parts of the curve sepa- °F o
rately and assuming these L 1. .., . [ .,.,.,. |, %
. 1920 KX o

parts to be rectilinear. The

scatter diagram between n, corrected for a provisionally

determined influence of d, my,, f and n—n_, suggested the
following approach:

I. For values of n—n_, < 20, influence on n: zero.

II. For values of n—n_, > 20, influence on n: proportional
ton—n_, — 20 ' |

420

L]

L3

The general formula for both parts is:

n = 20.6d — 6.4my, 4 2.36 (n — n_, —20)" + 2.09{ — 51
- (4.8).

1 This term must be added as a consequence of a change in averages

which has to take place if the calculation is restricte
of the material. For the meaning of ”, cf. page 98. d to only a part
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. The scatter diagram did not show very clearly on what level
the third, horizontal branch should be chosen. As the maximum
monthly value for n (corrected for d, m; , and ) equals about 100,
it must have been at about that level or higher. This approxi-
mation of the curve by linear parts offers some convenience
for the treatment of the problems considered in Chapter VI.

100,
sof N i
/ ‘l'l
o1 —
~80 ) \‘\~ - 30
—t—""2854 \ \"
meo —s o Graph 4.83.
sol- \ dao “ Explanation” of
T105m,’ _ \ Fluctuations in SHARE
i e B R Prices, 1927-1932
ol ~ 1% (Four-monthly periods).
_-7..-/ N — o
“ol- 147 | = ]
i 257t | : e T30
o
a ‘ dso
“sor n-n* .

TS A s S

1 1 L L 1 ]
w27 1928 »29 930 1934 waz

The dependence of n on n has been' tested with shorter time
units for the period where the fluctuations of n are particularly
heavy: 1927-1932. By the use of time units of 4 months,n —n_,
could be replaced by a moving average of the increases in n
over these periods:

(ng—n_:—86.7)" + (n_;, ~n_2—6.7)"+ (n_y —n_, —6.7)" =n",

assuming that the different groups of holders of shares react
with lags of 2, 6 and 10 months to the increases in n that exceed
6.7 points in four months (20 points a year).
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The result of an explanation with d, my,, n'" and { over
the eighteen time units considered runs as follows:

n = 28.5d — 10.5my, + 141n” + 257t (4.85).

The most important difference from (4.8) is the decrease
in the coefficient for n’’ as compared with that for (n —n_, —20)"".
It is largely due to the fact that the fluctuations of n’’ are con-~
siderably accentuated (by about 409) in the figures for the
shorter period, whereas the fluctuations of n, d and my, are only
slightly increased. The difference in the coefficients for the
latter two variables between (4.8) and (4.85) does not seem to
be very significant, as may be seen from the standard error
of the coeflicients:

Standard error of coefficients

Equation o2 .| Omy, O(n-n, —20)",
an'
(4.8) 4.3 8.8 0.63
(4.85) 2.9 3.7 0.22

(4.9) ComaINATION OF THE MONETARY EQUATIONS

Equation (4.8) gives one relation between the two monetary
variables n and m;, and some non-monetary variables d,
(n—n_,—20)", {. Combining the other monetary equations, as
planned in section (4.7), we find another equation between n
and my, which contains in addition the variables (U + V), d,
Au, P, (L, + L, + E’y), H, 1.2 (The details of this elimination
process are shown in Appendix B). These two equations serve
to express both n and my; in the non-monetary variables:

. ! Au and P, though monetary variables i i ina-
tlonHre(sl:xlt l()lgc;t;mﬁ they are cogsidered as crlr:ag'remam in this elimina

oarding) has not yet been reduced to its explaini iabl
(4.612), in order to simplify the formula; it is better lgo dongh‘i’ﬁlaater?
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== 220d+25(n—n_, —20)" —0.13(U+V)

—0.42(L,+ L, + E'p)— 9.67H + 8.51(Au+P)

+1.86¢ (4.91)
my, = — 0.22d — 0.02(n — n_, — 20)" + 0.02(U + V)

+0.065(L, + L, + E’p) +1.51H—1.33(Au+P)

-+ 0.041 - (4.92).
Graph 4.91. Graph 4.92.
ELIMINATION RESULT | ELIMINATION REs'th'r
- (Monetary Equations): (Monetary Equations):
n expressed in Non-monetary my , expressed in Non-monetary
Variables. Variables.
100 - I-"J.-‘ l'n“' -
sof ne N ] ° P~ . s
O, -1k my .
-sol ™z n o AN
sof 1 2022d -
=M= . 22-od - . |
o n -
2]
25(n-n20)"
]
7O1(U+Y)
c _—
10.42{LyLE;)
=]
7967 H o
o —
(] 851 Au
[+] —

851P
°.
166t

11a|1n1n.1||1|
1920 . 030 N

Graphs 4.91 and 4.92 show the fit of the two formule.
For n the result is satisfactory. For my, it is much less good,?
1 Owing to the fact that here the residuals in the elementary rela--

tions have been multiplied by relatively large coefficients in the course
of the elimination process. :
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but since m,, only enters, and with a small coefficient, into 1-:he
vg - equation, some uncertainty with regard to the my,- equation
is not a serious matter for the system.® °

1 Two alternatives may be considered.

1. 0.9I,Bbd has been replaced by a trend (cf. page 105). We may now

determine the possible consequences of this simplification. The nu(r)nglgcal
—0.9T,

value of the coefficient that Bb ought to have in (4.76): T —( g3,

may be known within certain limits, given: :
(i) the coefficient found for ¢ in (4.8), which yields:
745, —24 .
. T, = 0BAT; 2.09; and o .
(i) 1.00 > I; > 0.35. An increase in wealth will be distributed
partly in shares, partly in bonds; hence Iy cannot be > 1. When
. the total wealth becomes greater, there will be a tendency to increase
the holding of shares by a larger percentage than that of bonds; in
the average, C! was 359% of C' 4- B, so I, should be > 0.35.
" From (i) and (ii) it follows that . e
09r;,
The extreme value of — 3.5B% has been tried out as a priori value,
and yielded - ‘ : o v
- n 4 3.5Bb = 20.4d —1.9my , +2.37 (n—n_ —20)"+ 4.52t (4.9%).
" Elimination with the help of the other monetary equations in the-way
indicated yields variants (4.91%) and (4.92*) for n and my , respectively.

2. The other alternative is based on the well-known view that the
share price depends on the rafio between the rate of dividend and the

long-term rate of interest: =H . This variable has therefore been in-
' My

cluded instead of d and m;, separately. The resulting‘ equation for h,

. after a linear approximation of the ratio —_——dw. runs:
: myp
n =16.0d -18.9my, + 2.64 (n—n_, —20)” + 1.53t (4.9**).

In combination with the other monetary equations, this gives
(4.91**) and (4.92**) for n and my,. e : ¢

To facilitate the comparison of the coefficients of these alternatives
with those of (4.91) and (4.92), the former are expressed as percentage
deviations from the coefficients in these latter cases. Since, however,
the influence (= standard. deviation X coeflicient) of the various
explanatory variables is very unequal — as the graphs show — a like

ercentage deviation is not equally important for aﬁ variables. As an
ndication of these differences, the influence of each explaining variable
in (4.91) and (4.92) is added, expressed as a percentage of the standard
deviation of the ‘“explained” series (table 4.9). ;

The results are satisfactory In that the series with the largest influence,
both for n (d; (n—n_ —20)") and for my, (Au, P; Ly + Ls + E’p, H),
show rather stable coeflicients. Again, the results are less good for
my , than for n. : '

Note confinued on page 113.
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. From the my, - equation, the effects of open-market policy
on the. long-term rate of interest may be determined. The
factor —1.33, which multiplies P, indicates that' a $1 milliard
increase of the Federal Reserve Banks® holdings of bonds or
acceptances- leads, ceferis paribus, to a fall in the long-term
.rate..of interest of 1.33%. The two alternatives treated give
*eoeﬁicmnts for P qmte near to this value:. ——1 37 .and —1.48.

K Table 4.9,
) ) ~ Coeflicients for:
N x| ! an
= 4| § =) 5
81 5.1 unt - )
=3 L n . ,
N ' a | .7 |Usviaesp| B | ¢
TG NN 3 S T' R I B I
- ’ ' 5 . j‘.
" o ER Percentaée : - L
(4.91%) ;.  deviations | + 10 + 9{+ 328 —125 —69( '— 8.
' from -
R | coeflicients S -
: (4.91**)| in (4.91) |- 10| + 26|% 257|+ 236|+ 234/ — 83
- Influence of variables, in % of standard deviation of  °
| @.01y. a,,uio‘o | - 63| 36| —4] 20/~—19 18
.» = T
N Percentage 1 . 1 L
(4.92*) | deviations = |—632—7841—140| + 3| — 14|4 725
1 - 1 from - ) ' :
, S coefficients S| ‘
©ompy |[(492%%|  in(4.92) | —8| +26] + 15 + 11} + 11
Influence of variables, in % of standard deviation of myp
(4.92) | Oy, = 100 —50|—22| 521—258] 242] 32
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These figures point to the conclusion that the Federal Reserve
Banks are able, in view of the small year-to-year changes in
my,,t to control to a large extent the fluctuations of the long-
term rate of interest by means of not excessively large open-
market purchases or sales (in a period when there.are no large
excess reserves).

! Distribution of year—to-yeaf "changes in m in
1920-1937: g Lbs percentages,

0o} jlo} jlo1 | Over 1

m |- 3 3 1
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CHAPTER V

DESCRIPTION OF THE MODEL.
INCOME FORMATION

(5.1) “ExpLANATION " OF DIVIDEND FLUCTUATIONS

Dividends may be expected to be chiefly determined by
profits and reserve position. Both factors may work with some
lag. The relation to be tested has therefore been given the form:

D =387+ 8,Z°_, + 8,8_,

It is not necessarj to include S, as S will be dependent on
S_; Z° and D.

Graph §.1. : . Graph 5.2.

* Explanation ™ of Fluctuations * Explanation” of Fluctuations
in DIVIDENDS. in ENTREPRENEURIAL
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The result of the testing is given in equation (5.1) 'a'nd
graph 5.1. A high correlation is found, and a rather high
influence of the reserve position.t Relation (3.1) runs:

D = 0.151Z¢ + 0.083Z¢_, +.0.075S _, - G.).

(5.2) “EXPLANATION” OF ENTREPRENEURIAL WITHDRAWALS

Entrepreneurial withdrawals are only roughly estimated.
Very refined experiments with these figures do not, therefore,
seem possible. First, farmers’ incomes (in money and in kind)
were subtracted. It seemed natural to assume as the chief
influencing factors for the remaining incomes:

(@) The general profit situation, which may be best
characterised by corporation profits Z¢, and

(ii) A trend, representing changes in reserves,?

. The influence of the first variable might be lagged, as cor-
porations are probably representative of the more exposed and
rapidly reacting part of business life.

A satisfactory fit was obtained with the formula:

Ex— E'p4 E" = 0.410Z° + 0.066Z°_, + 0.16¢ (62
represented graphically in graph 5.2. '

(5.3). “EXPLANATION " oF CAPITAL GAINS

Capital"gains will chiefly depend on the rate of increase in
shave prices. The only problem which arises is over what period
the increase has to be taken. Judging from the distinction which

is made in the statistics of income — viz., between. gains on |

! This influence is found.to be much smaller in some Eur n
countries. Cf. De Nederlandsche Conjuncluur, August 1935. aroped

_ ! This factor was introduced by analogy with the case of corporation -
dividends where a large influence of surplus was found. Surplus shows

only rather slow movements which, over th i
APbroximated hy mopemer » Over the period covered, may be
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assets held less than two years and gains on assets held two years
and more — considerable lags seem possible.’ Statistical in-
vestigation confirmed this view, and the best fit was obtamed
" by the formula:

G = 0.088:'1 +0.112a_, (5.3)

which means that the average period over which galns were
‘taken was one year.t- This is, of course, not in contradiction
with the above, for the average will no doubt include both
longer and shorter lags, the latter originating largely from stock-
exchange speculation.

OF INTEREST . PAYMENTS

. (5.4) “ExpLANATION ”

Total interest payments are the product of ““debt outstand-
ing " and some average interest rate. This interest rate is an
average of rates for various types of long-term debt *—i.e., debts
carrying various degrees of risk and incurred at various dates
~over a considerable period of previous time. Both factors tend
considerably to smooth out fluctuations from year to year in

! In fact, 0.088 i + 0.112 /-, is very near to 0.20 -, s (cf. page 46,
note 1), which again is almost equal to 0.20fi-o.5 = 0.20(n — n- ,)
This expression would be obtained if all capital gains resulted from a
holding of one year.

* Short-term interest payments have been considered as Inter-
business payments, as is done by Dr. KuzNEeTs, loc. cit.
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this average interest rate. Hence only the most marked
changes in business-cycle conditions find an expression in it,
and even these are smoothed out and lagged. The same is true
forthe total of debts outstanding, where, in addition, a trend will
be present. These two reasons, together with the fairly small -
size of the fluctuations in total interest payments, are a justi-
fication for applying only a rather rough procedure in the
*“explanation ” of these movements. -Only two rather general
suppositions will be made, -— viz.: (i) that the general business -
position, as measured by Z¢, exerts an influence, and (ii) that this
influence is lagged and cumulative in character — i.e., that the
values of Z° for many preceding years also exert an influence.
The simplest mathematical expression which reflects both types.
of force is:” '

Ki=wnfZ_,+ % [Z°_5 + %5l

which has therefore been chosen for testing. The best fit has
been found with ‘

K; = 0.020(JZ¢, + Z¢,) + 0.11t (5.4).
A trend has been added in order to account for secular changes,

and for the purely mathematical reason that JZ¢ is a sum of
deviations, which differs from a simple sum by a trend term.

 Graph 54, Graph 5.5,
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(5.5). “EXPLANATION ”‘oi-' RENT PAYMENTS

Rent- payments are also a minor income category, and are
therefore considered only roughly. It would seem natural to
assume two chief influences — viz., the general business position,
most easily represented by Z°, and the special position in the
housing market, represented by my, rent level. The inclusion
of these two factors gives a satisfactory approximation to this
rather inexactly known income category. The relation found
by correlation calculation is:

Ky = 0.069Z° + 0.029my  (5.5).

- It is remarkable that no lag is found to exist in this relation.

(5.6) “EXPLANATION” OF CORPORATION MANAGERS' SALARIES

This category of incomes seems to depend directly on
business profits, like dividends, probably with some lag. In
addition, there is a structural tendency to growth in this group
" of incomes, which may be represented by a trend. A relation
‘based on these assumptions was tried, and the best fit found was:

L, = 0.047Z¢ 4 0.046Z°_, + 0.073¢ (5.6).

-0
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(5.7) _*'EXPLANATION.” OF LOWER SALARIES

The total amount of salaries could be regarded, as will be
“"done in the case of wages, as the product of hourly salaries and
the number of hours worked by all salary-earners. A: further
explanatlon ought then to be given of the number of hours
and the hourly salaries. Salary-earners’ employment, however,
seems to be much less directly influenced by the volume of pro-
duction than workers’ employment; no doubt this is largely due
to the *‘overhead’” character of their work. The level of hourly
salaries will depend chiefly on the proﬁt situation and will be
slow in its adaptation. Hence, instead of “explaining " employ-
ment and hourly earnings separately by about the same factors,
it seemed preferable to éxplain the product of the two (for
which, incidentally, better statistics are available) by profits with
lags of 0,1 and (tentatively) 2 years, and a trend:

L, = 0.170Z¢ 4 0.185Z°_; + 0.225Z°_, + 0.40f,  (5.7)
L, = 0.082Z° 4 0.368Z°_, +- 0.37t (5.7).

The fit off (5.7) (R =0.990) is somewhat, but not very
much, better than that of (5.7} (R = 0.965). |

‘Graph 5.8.

“ Explanation ”* of Fluctuations
in WAGES. ;
Graph 5.7 0
‘t' Explanati?n »oof SFluctua- 3 51;‘ Lw _
ions in LoweEmr SALARIES. ol—4 s
» -5-7 \:{ Lw . .\-
_ E-\_—‘—: 1. R . [O28lev) | ™
—T Lo P © : . T
-3k e :.’ -s—"'\/r . ,\_
- clﬁz — s osol - !
-3p OIJBZE‘ Jos O;Nﬁ_—\\ -
[ T ~—~—] © ':'- . .
3 4- — 13 : N
) Q23Z¢, ° T _[O73¢ .
T 'cluot 1 N T
e———r 1, x Lv-Le | ]
S . . 18 l e —
1921 1930 ke ® 1920 — . 1930 . Iol;c



- 121 —

(5 8) *“EXPLANATION >’ OoF ToTAL WAGES

Total Wages (L,+L,) are the product of the wage rate
(I +-) by employment. Employment is closely connected
with the volume of production as far as the shorter fluctuations
are concerned; the long-run influence of changes in technique
may be approximated by a trend. (We may disregard the .
dependence of this secular increase on the business cycle, which,
partly because there are influences in the positive as well as in
the negative direction, is only slight.) ~

The procedur&followed consnsts in fitting an indirect estimate
of employment (l"’) ~w:th (u + v) and a trend. The linear

apprommatlon of this result Tins 1 -
L, =028 (u + v) + 0.301—0.73t ™ (5.8).

(5 9) "EXPLANATION OoF DEPRECIATION ALLOWANCES -

I. Theorelical.

Depreciation allowances will depend first on the value
of capital goods 'in existence. This value is the sum of
net additions during each year. Net additions will, in general,

_be large if gross additions are large.. Gross additions being equal
"to V, and their sum represented by [V, this last variable
must be included as one of the explanatory series.

If replacement were constant through time (say V,), net
investment would be -equal to V 4 V—V, and total capital,
- to the cumulation of this value; as the cumulation of a constant -
is a rectilinear trend series, total capital would be equal to
JV + a trend. Since the average duration of life may be taken
at about 24 years,? depreciation allowances would have to be
reckoned as 0.04 [V -+ a trend. If replacement moves parallel to
V, the coeﬁigient will be smaller than 0.04.

! The result is not changed appreciably if (as, strictly speaking,
should be the case) u+ v is replaced by u+ v 4 u¢ — ui, u¢ and utf
representing the volume of exports and imports respectively.

% Calculated from data given by FaBricanT, Bulletin No. 60 of the
National Bureau of Economic Research.
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A second influence will be that of prices of capital goods
¢. especially with regard to repairs which are included in N
(cf. graph 5.9). The influence of ¢ would be much larger if
"entrepreneurs based their depreciation, allowances on the prin-
ciple of replacement cost — but this practice seems to be rare.?

A third influence will be that of the actual production ?
u + v. In good years, more will be charged than in bad years,
when no allowances at all®* may even beé made. Thus, an
equation of the following type is obtained:

N =NV + Nt + Ng(u+0) + N, q.
. I1. Statistical. _ :
A fairly good fit is found with the following equation:
N =0.04(V + 0.12¢ 4 0.036 (u + v) + 0.037¢  (5.9).

where the coefficient 0.04 for [V is taken a priori; the result of the
correlation calculation was slightly, but not significantly, lower.
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1 ClL S. FaBRricanT, Capital Consumption and Adjust enl, Nati
Bur:ea:sof Economic Resfearch, New Ygrk 1938, paée 7?31. » Natlonal
a consequence of the ice- » i
calls it (op. cit.).q ¢ " service-output method ”, as Fabricant
' ertmgs-oﬁ_ of capital losses are not included in the variable N,
This is correct, since Z, at least for its principal purpose of explaining
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Iht be s influence o ese writings- ivi
Indication is found of its being impori'.la:lntfs °ff on dividends, but ne



— 123 —

(5.10) ¢« ExpranatioN ” oF ProFiT FLUCTUATIONS

*  Profits play a central réle in a society which is ‘chiefly based
on free enterprise. They will in many respects influence and
determine the attitude of the entrepreneurs, and hence, in-
directly, business activity and many other economic phenomena.
It follows that, for our purpose (the explanation of real events),
the definition of profits — which from the theoretical point of

" view is so ambiguous -— has to be adapted as much as possible
to the standpoint of entrepreneurs themselves, whether or not
this yields a definition which is satisfactory from any normative
standpoint. The equation “explaining”* profits should therefore
be a picture of the calculations which the representative entre-
preneur makes in-order to find his profits. For this purpose,
all enterprises have been combined into two groups, viz.:
(i) those producing durable capital goods and their raw materials
and semi-finished intermediate goods, and (ii) those producing
other goods and services. For both groups, profits are the
difference between receipts and total deductions; total profits
are the sum of the two group figures.?

Receipts are assumed to consist of the value of goods and
services sold, since such items as inter-business payments of
interest, rents and dividends cancel out for all industries together.
Sales are composed of home sales and exports. For the two
groups, their sum will be equal to U 4 V + U

Deductions are assumed to consist of :

Total wages and salaries (L, + L,)
Managers’ salaries (L)

- 1 In a sense, this equation could be called a definition equation,
which would belong rather to Chapter I. But it is of course indiflerent
in which chapter each equation is discussed. .

3 A separate treatment for the two groups of enterprises seems
hardly necessary. First, there is a striking parallelismm between the two
profit series, even after 1932; and, secondly, this separate treat-
ment would be useful only if investment figures for these two groups
separately were also known, which is not the case.

* One might perhaps have expected U’ (home sales) instead of U
(production for home market) in this formula. But when, e.g., sales
are lower than production, jnvestment in stocks takes place, and the
wages - paid should therefore not be counted as costs for current sales.
As we take in 55.10) all wages paid as costs, we must also take total
production and not total sales.
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Raw-material costs other than for imported raw materials,
and home sales of unfinished goods are not to be included, as they
cancel .out within the national economy. On the other hand,
all imports are to be considered as raw materials, since retail
trade, etc., is included in our groups and virtually nothing will
be imported directly by the ultimate consumer. |

Thus, the following relation is found:

Z —U4V4UU'— Lo+l +L,+Kg +KAN)  (5.10).

Graph 5.10.
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~As all coefficients in this relation have values that are a
priori equal to 1, statistical testing is extremely simple, It
‘consists only in. confronting calculated values of Z with actual
ones. This has beent done in graph 5.10, from which it will
be seen that the chief difference is a trend difference.r In
addition, there is a difference of nearly 5 milliard dollars in
average level for which no explanation has yet been found; it
must probably be ascribed to inexactitudes in average levels of
other items. For the purpose of this study, this is of no
Amportance, and the test can therefore be said to be favourable.
(5.11) * EXPLANATION"” OF THE RELATION BETWEEN ToTAL
PROFITS AND CORPORATION PROFITS

‘The proﬁt series used as an explanatory variable has
always been corporation profits; sometimes because they
actually are the influencing factor; at other times because
they are more accurately known than general profits and are
. probably a good indication of them. This latter fact has been
~tested in relation (5.11) where it is actually found that the two °
variables move very nearly parallel, but with a difference in
(absolute) * amplitude, a small lag of general profits behind
-corporation profits, and a trend difference, representing the
growth of the corporation form of enterprise. The relation runs:

Z=145Z° +0.26Z°, —0.02, ~ (5.11).

1 The difference Ue—Ui, being very small, has been neglected.
3 The percentage ﬂuctuatlons of corporatlon profits are about twice
as large as those of all profits.
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CHAPTER VI

POSITIVE CONCLUSIONS ABOUT CYCLICAL
MOVEMENTS IN, THE UNITED STATES, 1919-1932

(6.1) ConcLusions oN “ DIRECT” RELATIONS

The system of relations established permits of a considerable
number of conclusions about the actual course of events in the
‘United States between 1919 and 1932. |

A rather elementary way of reaching conclusions is simply
to consider the graphs representing the result of each correlation
calculation made. In this way it may be seen, for each year and
each variable, in what proportions the various causes of changes
. — as far as they have been considered — have contributed to-
these changes. Some examples may be given, .

Equation (5.10) shows the relative strength of the various
components in the combined profit calculations of all entre-
preneurs. Considering movements from 1928 to 1929, it
appears that the value of consumers’ goods production was still
increasing, whereas that of producers’ goods production was -
already decreasing. In the same interval, wages were increasing,
tending to decrease profits.

Graph 1.13 shows that the decrease in value of investment
goods in those same years is wholly due to residential building -
and not to other investment. Further, graph 2.5 indicates the
causes of the decline in residential building. The number of
houses some four years before was very high, and this discouraged
building in 1929, '

Taking the fall in general investment from 1929 to 1930
— which contributed considerably, according to graph 5.10,
to the fall in profits in 1930 — we find from graph 2.4 that
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profits one half-year before were the chief explanatory series.
Here we meet a very important feature. It would seem as if
this were a circular reasoning: profits fell because investment
fell, and investment fell because profits fell. This is, however,
an inexact statement. Profits in period ¢ fell because invest-
ment in period £ fell, but the latter fell because of a fall in profits
in period ¢_,; and owing to this time lag there is no danger
of circular reasoning.! Moreover, this lag is important in that
changes in it may change considerably the resulting movements
of both series, as will be shown below.

Let us go back to the fall in profits in 1930 and study the
influence of consumption U’as affecting production of consumers’
goods U. This fell considerably, and the fall in costs which
accompanied it was not able to compensate it. Relation (2.1)
tells us that one of the proximate causes of the fall in
consumption was a decline in wages and in other consump-
tive expenditure. The result of the fall in wages is, however,
almost entirely counterbalanced in Z by the rdle of wages as
costs. Graph 2.1 gives also the proximate causes of the fall
in non-workers’ consutmption. Here we find that a fall in
capital gains had already caused a decline in consumption
out of capital gains ? between 1928 and 1929. Consumption
out of other income was still rising. Capital gains fell because
the rale of increase in stock prices, upon which, of course, they
depend, falls before stock prices themselves fall. Here, a sort
of ‘““acceleration principle ', but of an economic significance
quite different from the ordmary acceleration principle, has an
important influence.

Taking graph 1.3, we find a remarkable divergence between
the various income types; it appears that dividends D, especially,
remained high in 1930, and interest income K; remained high
all through the depression Entrepreneurial withdrawals —
corresponding to profits in non-corporate enterpnses — fell
heavily.

1 Even without lag it is possible to avoid circular reasoning, but
the argument would be somewhat more complicated. Investment
activity and profits would then both be determined by other variables.

% This is shown by figures for the sales of expensive motor-cars.
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The foregoing conclusions are examples of the type of informa- .
tion obtainable for one special turning-point. The graphs may
also be used in a slightly different way — viz., in order to -
obtain a number of statements valid for the period studied .
as a whole. This may, even more than the analysis of a
single turning-point, glve an impression of the forces which
are most important in the business-cycle mechanism as a
whole. The followmg is an attempt to formulate some of these
statements.

The fluctuations in total value of productlon of both
consumers’ goods and investment goods have been caused
much more by quantity fluctuations than by price fluctuations
(¢f. graphs 1.10, 1.15 and 1.16). The fluctuations in total
. profits, which are chiefly caused by fluctuations in total sales
(cf. graph 5.10) have therefore also been chiefly governed by
quantity fluctuations; only in a closer approximation are prices
important. Clearly, an exception must be made for agricultural
raw materials, where the reverse is true; their proportion in
total production is, however, restricted to about 10%,.

The influence on investment activity of what are usually
considered as the most important “brakes’ on an expansion
— viz., interest rates and other costs — seems to have been
very moderate (¢f. graph 2.4). This is due not so much to the
moderate size of fluctuations in interest rates and prices, as to
the low elasticities.

Consumption outlay depends on two types of income, which
are governed by rather different laws. ‘Wages, salaries, dividends,

. rent and interest payments lag more or less behind general
profits, whereas capital gains, by their very nature, lead (cf.
E and G, graph 2.1).

The monetary sphere seems to be much less narrowly in
contact with the physical sphere than one might expect. A
superficial inspection of the graphs shows that the fluctuations
. in interest rates do not correlate narrowly with those in general

production. The shape of the waves is clearly different for both
groups. Equation (4.422) and graph 4.92 suggest that fluc-
tuations in gold stock are a very 1mportant factor influencing
interest rates; graph 4.63 suggests in addition that, the supply
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of money being much more elastic than the demand for it, the
fluctuations in gold stock will hardly be found in total money
in circulation. Apart from the influence of gold movements,
there is an influence of general activity — productive as well
as speculative — on interest rates. As already stated, however,
the influence of interest rates on production and speculation
seems to have been minimal (c¢f. sections (2.4), (2.5), (4.3) and
(4.7). It must not be forgotten, of course, that these conclu-
sions cannot be generalised for any business-cycle period in

any country; to some extent they seem, on the contrary, to be
very specific. .

(6.2) ConcrusionNs ON INDIRECT RELATIONS;
THE ELIMINATION PROCESS AND THE “ FinaL EquaTion”

The rather elementary types of conclusion given above, which
deal with one equation at a time, and hence with proximate
" causes only, are for that very reason somewhat superficial.
The method used is not expedient, either for arriving at a picture
of the course of business cycles as a whole, or for considering.
the consequences of economic policy. To attain the first object,
starting for instance with the fall in profits after 1929, we should
have to pass in endless procession from one equation to another,
to find more and more remote causes. On the other hand, when
studying, say, the consequence of a sudden lowering, in 1929,
" of wage rates by 109, one cannot of course simply deduce that
profits would have been increased by 109, of the wage sum
L., and stop at that. A change in wage rates changes prices
(3.5) and production (2.4); it changes consumption (2.1) and
thereby production and. .. wage rates (3.1). Here, again, we
. would have to follow the effects through all equatlons, but now
in the opposite direction.

For both purposes it is therefore necessary to have recourse
" to another method. The general characteristics of the business
cycle may, as it is exposed in the Introduction, be found by
the elimination process, which will now be taken up. Problems
of policy will be dealt with in section (6.8).
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In principle, we shall now try to eliminate all variables but
one from our equations, and to obtain one equation, to be
called the * final equation”, in which only one of the variables
— say Z° — will appear together with’ a number. of data.
This elimination process is very laborious, and can in fact
‘only be carried out with the help of further simplifications.
“According to whether more or fewer of these are adopted,
we may obtain a rough first approximation or more refined
second, third, etc., approximations. The latter are, of course,
more exact, but far more complicated; for reasons of clearness
it will therefore often be more helpful to take the less exact
formulz. - _ '

In the elimination process, all trend terms will, from the
start, be disregarded. This does not involve any special sim- -
plification, but simply means that our results are obtained not
for the variables as they stand, but for the deviations they
show from some straight line in time (a different one for
each variable).! This straight line will be considered as a
structural development, in which we are for the moment not
interested. ‘

Further, all terms containing cumulants, like [Z, will be
omitted, since some calculations have shown that they have
no large influence on the shape of the shorter fluctuations.?
found for one variable may afterwards be transformed for
another variable. ‘ .

The exact course of the elimination process is largely
dependent on the mathematician’s choice. In principle, he -
may start where he likes and may eliminate variables in
what order he likes. He may also freely choose what variable
or variables he likes to keep in his final result. This does not
matter very much, at least in principle, since any result

found for one variable may afterwards be transformed for
another variable. . - '

1 This straight line need not be the rectilinear trend of each serie
It would be so it we had introduced a trend in every equation. For thlta:.
owing to a well-known theorem of multiple correlation analysis (proveé
by Frisch and Waugh), the regression coefficients would have been the
. ;::r]: ?: xfdbeforg.hand each variable had been replaced by its deviations
end.

%2 A more exact argumentati i
¢ piaore exac g ton can only be given at a further stage.
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"Here, fhe extremeiy simple example of the Tatroduction:

_V -2, . a2y
1'1+ slzt-t“l" ‘z(za- — Z: 2) - (6.22)

Z, =U+V~L L (6-23)
may be reconsidered. - -
.. Z, may be kept by ellmlnamg V, and U, L,‘ by sub-
' stltutmg (6 21) and. (6.22) in (6.23):
] . _- Z = F’z_t-i + 5121-1 + ez(zl—.l_.zl—ﬂ) ’
or:- . .

—(ﬁ+51+ez)zt-1+eazt-z'—0 (624) :
',‘It is'also_possible to keep V, by ﬁrst solving (6. 21) for z, )
¢H+§mh,',,'. e

from Whlch 1t follows that

1
—p-V,_.1 and Z, = "B

| In addltxon, (6 23) must be solved for U, L:

e z,'_2= VHl '_ (625,

U L, z, v, V“;'*—v, (6.26)

'and the result substltuted in (6 22):

Ut"—;l__-'! = ﬂ ‘ 312—1 + (2. 1= Zt-z) -
- ‘epiv + ﬁ (Vt ' vl-l)
or: | |
p . ﬁ | p -1 ' ‘ (‘7)'

1 1t will he seen that Uz - Ly must and can be eonsidered as a
single variable in these cases. . ,



- 132 —

It will readily be seen that this equation for V is the same
_as (6.24) for Z; the only differences being that (6.27) has been
divided by B and relates to one time unit later than (6.24).

Nevertheless, in practice it sometimes makes a good deal
of difference where one starts, and the particular structure of
the equations may very much facilitate some course. On
closer examination of the system (cf. Appendix B, table I) one.
finds that the equations may be ranged in four groups. First
there is the group of monetary equations, which may, by elimi-
nation, easily be réduced to only two equations, expressing n
and my, in non-monetary variables. Secondly, there is a group of
equations which may immediately be substituted in the others,
each reducing thereby the number of equations and of the
variables by one. Equations (1.2), (1.3), (1.7), (1.9), (1.13),
(1.14), (1.15), (1.16), (2.2), (5.1), .(5.2), (5.3), (5.4), (5.5),
(9.6); (5.7), (5.9) and (5.11) belong to this group. After the
substitution, there remains the set given in table III, which
may now be subdivided in two groups: ' S

(i) A *‘price” group, containing equations (1.8’), (1.10"),
(1.11°), (1.12"), (3.1") to (3.5°) and (5.8"); and '

(i) What for reasons to be mentioned later may be
-called the “strategic”” group, containing the remaining
equations (2.1°), (2.4°), (2.5") and (1.4), (2.6"), (4.6"), (4.91")
and (5.10). L o |

The structure is such that the first group consists of a number
of relations *“‘explaining” variables that play only a secon-
dary role in the second group. The chief variables in the
“ strategic” group are: Z¢, corporation profits, n, share prices,
g, residential building activity, »’, other investment activity,
and U’, consumption. They may be called the “strategic
variables ", This grouping suggests the following treatment:
the “price ” variables may ‘first be found as functions of
the *‘strategic variables” and then be substituted in the
“strategic” group of equationst. This has been done in tables

! The substitution must necessarily he repeated when, after further
elimination, some of the strategic variables are expressed in others.
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IV and V, where the whole process is given step by step. We
are then left with a kernel of relations which can more easily
be treated. It is, of course, not by chance that we are left with
these equations and these variables. The logical structure of
‘our system of equations, which after all is nothing but a
reflection of the structure of the business-cycle mechanism,
.is such that they play the central réle. This is why we
call them the strategic group for the understanding of the
mechanism. Their coefficients will be seen to have the largest
influence on the character of business cycles.! In order
to simplify still further, we may, within the strategic. group,
- eliminate the variable ", which is easily expressed as a func-
tion of the other variables. For reasons to be given fully in
section (6.7), we consider vy as an external variable. Greater
difficulties arise if we try also to eliminate n and Z°; for these
variables do not occur only once in these equations, but several
_ times, with various lags. This reflects the economic fact that
these variables are connected by many causal chains, working
in various directions and with various lags.

. The expression of n in terms of the other variables is made
especially difficult hy the presence of the term 2.40 (n—n_; —20)”
and of H, which is equal to 0.3(Zf— Z°—7)". The first term
intends to indicate that in a speculative boom n is much
affected by its own previous rate of increase. This has the
result that n moves much by its own laws, pulling with it
the other variables, as we shall be able to show. The H-term
means that n is depressed by currency-hoarding in a severe
depression. On account of these complications, it is useful ta
split up our considerations into three parts relating to the
three forms of the equation’ for n:

-

(i) Case I, the ““normal interval ”, where n— n_, is
less than 20 and has therefore no influence on n, and where
Z° either rises or does not fall so deeply that hoarding
takes place;’ '

1 ¢, section (6.9).
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(ii) Case II, the ** hoom interval”, where n—n_; > 20
and consequently influences n, without _hoarding;

(ii) Case III, the ““depression .interval ”, where n—n_,
<20 and n is further kept down by the occurrence of
hoarding, A fourth case, where a boom development of n
would coincide with the depression phenomenon of hoarding,
need not be taken into consideration. :

The equation found for Z¢ which still contains n-terms next
to terms with Z¢ and a number of variables that are taken as
given for our system of equations, e. g., f, runs : .-

0.770Z° = 0.179Z°, + 0.006 2%, — 0.0152Z¢; + 0.007Z¢

— 0.131h_, — 0.083h_5 — 0.290h_, — 0.845f
+ 0.335f_, + 0.081p5 —0.017(vg)_, + 0.090n
—0.049n_, + 0.001n_,+ 0.003n_5 (6.28)

(cf. Appendix B, table V, line 262 + 264), .
In the next sections, we shall consider cases I, II and III for n.

Detailed Description of the Elimination Process.

The process starts in table II, where the equations of
group 4 in table 1 are combined. Let us follow somewhat

more closely the beginning of this process. '

In line 1, equation (4.4) is copied, with the omission of the

- VC-term (the indication of the * explanatory " series is given

at the top of each column to save space; for the same reason,

‘the heading in one column is sometimes changed). In line 2,

equation (4.63) is written, but transformed in an equation
“explaining” M by applying equation (1.5) and adding M’ on
both sides. Subtraction, in line 3, eliminates M; this equa-

tion may be written with mg on the left-hand side (4); the

factor — 0.42 has immediately been applied since it is -with.
this coefficient that mg occurs in M (2). (2) + (4) gives again
M (5), but now without mg. If now, in all places where M or
mg occur, we replace them by the expressions (4) and (5) so
found, these variables are eliminated from the system of equa-
tions (cf. lines 7 and 8). The same procedure is applied to
other monetary variables until, in (21) and (22), m;, and n
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are expressed in non-monetary or external variables (except H,
which is kept for reasons of convenience). ‘
. The eliminations in table III are of a simpler type: certain
variables in some of thé equations, especially of the “strategic
group ", are simply replaced by the expressions by which
they are “‘explained * or defined in some other equation. Thus,
in "(2.1), 0.77E is first replaced by 0.77(D + L, + ...)
with the help of (1.3); subsequently 0.77D is replaced by
0.77 (0.151 Z° + . . ) equation (5.1) and finally the S_,-term so
‘introduced is reduced to 0, according to equation (1.9) in its
simplified form: all cumulants and trend terms omitted. The
equations used are mentioned in the column *‘ References *.

In table IV, the procedure is again of a somewhat different
type. The purpose of this table is to express the prices my,
p’, p. I, q. and the variables u + p and L, in * strategic ™
variables F!, F* and U + v, where the F’s represent certain
expressions in the strategic variable Z¢ and the external vari-
ables h and f. In line 101, 0.80p’ in (1.8") is substituted by
0.80(0.471 _40y + 0.25p"_;5,). In the next line; the I-term in 101
is replaced by (3.1"). This gives an expression with p on the
left-hand side and 0.147p_,¢; on the right-hand side. In line
103, these two terms are combined to 0.853p , o4y Where
0.11 is the weighted lag (lead) 4 0.11 = [(1.000 x 0) —
- (0.147x — 0.63)] ~ 0.853; then all terms of the equation are
- divided by 0.853 (0.200:0.853 == 0.234, etc.) and shifted in time
by — 0.11 year. This procedure as a whole is indicated by the
reference “R *’. This way of elimination is continued throughout
the table. Attention should be drawn to the groups of terms
taken from {3.4") and (3.2°) respectively which are introduced
as a whole in (110) and (111). Here, as well as in the subsequent
introduction of F* and F3, the procedure was dictated by con-
siderations of simplicity and the avoidance of unnecessary
calculations. _ ' _ -

In table V, the different “‘strategic "’ variables are suc-
cessively eliminated. In the first place U and U’ are treated.
With the help of (2.1) and the results of the preceding table,?
U’ may be replaced by U + o, F2, F3, F3, where F* is a new

! Cf. also note 1 on page 136. -
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combination, provisionally to be kept in this form. Equation
(2.6") gives another relation between U’ and U (u’ and u being
_transformable into U and U’ via (1.12) and (1.10)). These two
“equations suffice to eliminate both variables, and to find U
expressed in » and F’s (216). It may be remarked that the
same expression (206) is applied three times (in 207, 208, 209)
but with different lags (0, 1 and 2 years). :

In lines (217) to (224), v (or v’, ¢f. (1.14)) is eliminated,
and hence the result of (216) may be improved by expressing
U without using v (225). -

In (227) to (230), pf is treated. The difficulty is here that
F* contains 0.049Ap', which causes the small pf terms in the
last column. But the latter are so small that, if they are
replaced (229) by the expression for pf in (228), the p’ terms
they yield are no longer perceptible.

In (231) to (237) certain variables of tables IV and V are
expressed in F', F2, F¢, F* and vg. Terms with lags of parts
of a year dre split into two terms with the same average lag.!

Certain combinations of these variables occur in n and Z¢
(cf. (4.91") and (5.10%); their expression in F!, etc., may now
easily be found: S, in (242) and S, in (248). N

The F’s are then decomposed into terms with Z¢, n, k and
(249-252; 258-261). If we add the other terms in (4.91)
(253), we find, after a few transformations, n expressed in Z¢
and external variables. We only need to substitute this ex-
pression for the n-terms in S, to find Z° expressed in values
"assumed by Z° at moments lying 1, 2, 3 and 4 years back and

in external variables (266).
o N ]

(6.3) THE CHARACTER OF THE MOVEMENTS IN THE ABSENCE
OF A STOCK-EXCHANGE Boom aND oF HoaRrpiNg

To study case I, we omit both the term with (n— n_, — 20)”
and that with H in line 257 (Appendix B) which explains n.
We may now replace the n-terms in the Z°-equation (cf. line

1 The same procedure is appiiéd to small leéds e.9.,—0.022F 4 .23
is replaced by -0.027F% + 0.005F'_,, with the same & +0.
(-0.022 X + 0.23 = + 0.005 X —1), the same average lag
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262) by an expression containing only Z° at ‘}arious moments
and exogenous variables. In this way we get a ‘' final equation”
for Z¢, running: ‘

0.445Z¢ = 0.1772¢, — 0.098Z° , + 0.006Z°, + 0.012Z¢,

—0.135h_,—0.077h_;—0.305k_,+ 0.74 (Au+P)
—0.40 (Au+P)_, — 0.822f + 0.315/_, (6.30).1

In order to facilitate the understanding of this equation
-and its consequences, it may be written in a somewhat more
condensed form:

Zi = e Z{_| + eZ{ o+ eZf_3+eZ_, +(AU+4+HO + FE + R),
' ' : (6.31).*

Here e, to e, are numbers depending, in principle, on
almost all regression coefficients in all elementary equations.
They describe in an abbreviated form the structure of the
economic mechanism with regard to business cycles; they will
be different in other countries, or under another regime, where
the economic structure of society is different. |

The other four new symbols have this in common, that they
may be considered as largely independent of the general business-
cycle position. Their exact meaning may be discussed later.
This co-existence in formula (6.31) of two types of terms —
independent terms and terms depending on previous values of Z¢
— is of importance. It represents the fact that at any moment"
profits Z¢(and quite similar propositions hold, as we have already
indicated, for the other variables) are the product of two types
of forces: forces connected with previous business-cycle situations
(e,2{_{ + e Z{ o+ eZ; 5+ e Z5_,), and independent forces which
are often indicated as disturbances, since their changes cause Z¢
not to follow the regular pattern of cycles. They are also
indicated as exiernal or extraneous forces (which indicates their
origin; for some of them this expression is more appropriate

“than for others, as we shall see), or shocks (which of course bears

1 Cf. Appendix B, table V, line 265.
' The meaning of the last four symbols will be described in the

next pages.
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somewhat more upon the possibility of their sudden changing
and is not therefore equally applicable to all of them),” or
starters (which reminds of the possibility — especially if they
.come in a rather quiet period — that they may be the
beginning of a new cyclic movement):* The causal connections
which are described in.equation (6.31) may be illustrated by the
following diagram, where one symbol R stands instead of the sum
AU+HO+F+R ‘ , o B

Graph 6.31.

Causal Connections between
DISTURBANCES AND PROFITS

TME 1 2 3 4 5 6
DISTURBANCES 'lf, - Ry Rg 'R4 Rs ~ Rg .

| S S S A
VALUES or Z¢ Z . 2§ v 2§ — IS » 28— 2% -
R

The arrows indicate causal connections. Each value of Z¢ de- -
pends immediately on certain disturbances, but it depends also
"on the earlier ones through its connection with the Z values
for one, two, three and four?® years back. .
Equation (6.31) tells more than this very general statement
It tells what is the origin of the first three disturbances AU,
HO and F. Going back to the equations that describe these
three variables, we will even be able to determme the magm—-
tude of the disturbances in any year. . ;.
AU Trepresents influences coming from. changes in the gold -
~ stock and in the autonomous component P in central banking
policy; it is '
AU, = 1.66 (Au + P),—.0.90 (Au + P),.4 (6.32).

1 Dr. Johan AI{ERMAN considers as the * real causes” of the
business cycle these external forces; our own preference being to indicate
by that term the structure of the’ economy, represented by the coeffi-
cients e,, ey, €3 and e, It is, of course, only a question of definition. -

* In order not to overload the diagram, the arrows from Z: to
Zg, Zg to Zg, etc,, corresponding with the term e. Z¢-. have not heen
drawn
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The isolation of these terms seems especially interesting in
judging the influence of banking policy and gold movements —
‘past as well as potential. '
~ HO represents influences coming entirely from the housing
market and, more exactly, from a development in the housing
market that is largely a product of events more than three
years back (and therefore, as already observed, in a very high
“degree independent of Z{_,, Z7_,, which are most important in
the final equation). It is given by the formula:?*

HO, = — 0.303h,_, —0.173h,_5 —0.685h,_,  (6.33)

and depends on the number of houses in existence two to four
'years before. Through its large influence on the actual building
volume, this number acts also on the present value of Z°. The
usefulness of taking it as a separate item is (i) that in no other
part of the economic system were such large lags found to have
a considerable influence on the cyclic movements;? (ii) that it
shows almost autonomous cycles, to be discussed later, and (iii),
‘that, for that reason, we are able to evaluate the influence of
housing on the general business situation.

F stands for the influences, chiefly climatic, which change
crops; they are generally accepted as important external forces.
Again it seemed useful to. isolate these terms.

F, = — 1.847f, + 0.708f,., - (6.34).

‘R, finally, is an agglomerate of a non-discernible multitude
of disturbances which, each.in itself, seem far less important
than the three types mentioned, but taken together may still
be important. Because of their large number and, in all pro-
bability, mutual independence, they may, however, be trealed
as random disturbances. - .

Although we have succeeded in giving separate terms for
at least some of the most important external factors, there are
‘two categories which may also be important and have not, been

© - % Cf. Appendix B, table V, line 266. . .
% One could have expected that the so-called *‘echo principle ’
would also give an exampie of such forces, and wonder why it has no.
place in this system of equations. Very Iprohab]y, however, these forces
are of importance only for the explanation of trend movements,
Cf. Vol. 1, Chapter III, and section (2.1) of this volume. )
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included, viz., inventions and, in the United States respecially
for the period after 1932, Government policy, The latter, if
well devised, will, however, belong rather to the class of regular
exogenous factors such as the terms HO .in gur example.
From the business-cycle point of view the first four terms
in equation (6.31) are the more interesting. They represent the
systematic cyclical forces.. They tell us that, apart from distur-
bances, the situation of to-day will depend on the situations of
one, two, three and four years ago; and — if the problem is
studied more accurately — even of a number of more remote
years; the influence of the latter is, however, found to be small.
Looking for a moment at this systematic part only, we get
the relation . S
Zi=eZi v+ Zi , + eZ{_ 3+ ¢ Zi 4, (6.35)
which is called a “difference equation”. It enables us to cal-
culate the future movements (in the absence of new disturbances)
if there are given: ' _
.~ () four initial values, say Zy;7, Zig180 Zyg1e and
Z,g50, and : o -
- (i) four coeflicients e,, e,, ¢; and'e,, which depend on
the coefficients in our elementary equations and therefore
in the widest sense upon the economic structure.

In our example, the period and the damping degree of the
endogenous movements depend ‘only on e, to e, (i.e., on the
structure), whereas the amplitude depends on the initial values,
say Z§, Z5, Z5and Z§. In more complicated cases these influences
may be mixed up in various ways. If the endogenous movement
is damped, it will vanish after some time and a new movement
will develop only if fresh’ disturbances occur.

The numerical values for the coefficients in our case lead
to the following formula:

Z = 0.398Z;_, — 0.220Z¢_, + 0.013Z¢ _y + 0.027Z5,  (6.36).

Choosing some arbitrary initial values, e.g. Zy =0, Zt =0,
Z; =0, Z3 = 3, the further development may be calculated.
It is given in graph 6.32, and consists chiefly of a damped
cycle with a period of 4.8 years. It may be proved mathe-
matically that this is the case independently of the initial
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values of Z¢ chosen;! this statement could be tested by some
trials with other values. This cycle is somewhat longer than the
- well-known **short American cycle ", of which the average length
has been estimated at forty months. Neither of the figures
should, however, be taken too literally; for, on the one hand, the
average length of cycles just quoted is based upon measurements
of actual cycles which are always subject to disturbances, and,
on the other hand, our result too is subject to a considerable
margin of error.* It may be shown, however, that the other
.conclusions — those regarding the influence of pollcy and of
external factors — are far more certain.s

Graph 6.32.
EnDbGENOUS MOVEMENTS OF Z°¢
(within the * normal interval® for
share prices and in the absence
of hoarding) ror Two SETS oOF
-INtTIAL VALUESs, Time in Years.

Initial values: Z§=0, Z] =0,
Z5=3. .

« - - = Initial values: Zo-- ‘-3 Zl_o
zg5 = .

R ' |

llllllllllllllm
O 1 2 3 48 6 7 8 9% IO 12N

- The mechanism may be made somewhat more understand-
able by the following analysis: Equation (6.36) shows two large '
" forces acting‘on Z;: first, a force in the same direction as Z{_,;

1 Cf. below.

t Cf. page 179.

s C/f. J. TINBERGEN: “ On the Theory of Business-cycle Control ”,
Economelrica VI (1938), page 22.
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secondly, one in the direction opposite to Z{_,. -If now Z;_,
and Z{_, have the same sign—i.e., if the system finds itself
" either distinctly above normal or distinctly below normal—the
. positive and negative forces will counteract each other and the
new Z¢ will be small, i.e., profits will be nearer ,to normal. This,
in a nutshell, is the turning-point situation. If, on the other
- hand, Zf_, has a sign different from that of Z{_,, the forces
will reinforce each other and the new Z{ will be of the same sign
as Z{_,. If the absolute value of Z{_, is small in comparison with
- Z§_,—1.e., if the normal position is only just passed — Z{ will be
larger than Z{_,: this is the cumulative process. For a good
understanding of this result, as well as of some of our further
statements, it may be observed that even in the simple case
with only two coeflicients, Z{ = ¢,Z{ _, + e,Z{_,, the connection .
between (i) the coefficients e; and e,, and (ii) the character of
the endogenous movement is not so simple as one might expect.
The following types of movement are possible:

(a) Cyclic movements, with any period of at least two
years, either .
(i) damped, or o
(ii) undamped, or
(iii) anti-damped; _
(b) Damped *“one-sided”” movements which gradually carry
the system back to the “‘equilibrium position ” Z°= 0;
(¢) .“Explosive” movements which carry the system away
from that position without ever returning to it;

(d) Several combinations of these types.

The rules indicating the connection mentioned above cannot
easily -be formulated in ordinary language; a mathematical
formulation is the only one possible. The problem is to find a
function of time,* say Z{, which identically satisfies the equation

L{ = eZf ; + 27 5 ' (6-371)-‘

! Throughout the following pages,; the variable time is supposed
to assume egltu'q. values = ... 0,1,2 ... only, the corresponding
values of Z{ being conceived as annual averages of “profits for the

year £,
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The mathematician finds this function by trial, ‘and proves
afterwards that the solution found is the general one. A function!?

\ . Zt=Ka! (6372

where K and z are constant, is tried. The substitution of this
functlon in (6.371) gives '

Ka! = Kez!- ‘+Ke,r'2

From this it is clear that K may be chosen arbitrarily, since
each value for K will be correct qnce z has been chosen SO as
tosatisfy ' = e,x'"1 4 22, o

Z—ex—e,=0 . (6.373).

This quadratic equation, formed with the coefficients of the
equation (6.371), is called the characteristic equation. Its
roots z, and x,:

T 1 - - 1 ean
?1""531_4‘]/;312'!'32: -"52=%31—V4‘-’12+e2' (6.374)

are the only values of z for which the function (6.372) satisfies
(6.371). All other values of z would yield no solutlon at all,
whatever values might be chosen for K.

As the coeflicients e, and e, are real numbers, the roots
x, and z, are either both real or conjugate complex. If x, is
real and positive, but smaller than 1, the curve

78 = Kot - (6.375)

represents a gradual apprbach to an eQuilibrium, situation
(Z° = 0). The deviation from equilibrium in the year f 4+ 1 is
found from that in the year ? by dividing it by the factor
I S T
o-fe ol 63

which may be called the *damping ratio of the movement.,
The larger D, the faster the equilibrium is approached. If z,

1 The sign = indicates that the equality of ZS and Kzt is meant
to be true for every value of &.
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is larger than 1, however, the “ damping ratio ” is smaller than 1,

and the movement leads farther and farther away from the

equilibrium situation (upwards or downwards -according to

the sign of K).1 - | :
If both real roots x; and z, are positive, the movement

Z; = K,2,' + Koz, - (6.377)

which is a combination of two ‘solutions, each of one of the"
above types, also constitutes a solution. Substitution of the
expression (6.377) in (6.371) shows this at once. The arbitrariness
of the constants K; and K, makes it possible to choose them
in such a way as to give prescribed values to Zf for two points -
of time — e.g.,, t =0 and { = 1. This only requires that K,
and K, should be determined by the two equations:

Kt + sz_zl =73
which, since ,9 = z,° = 1, reduces to: .

‘ . 6.378
K2y + Koty =175, ( )

where Z$ and Z5 are the prescribed values of Z§ fort =0 and
t=1. ' g S '
Thus it will be possible to find one determinate solution for
each given pair of values for Z§ and Z$.? :
If the roots z, and z, are conjugate complex, it may be
shown that the expression (6.377) is equivalent to

Z¢ = Kad'sin ZTE (t—1) - (6.379).

If the factor a' were absent from this expl‘essidn, Z* would
move In an undamped harmonic oscillation with a period of
T years. The factor &' brings about a gradual increase or decrease

1 y = Kzt also represents the value in the yvear { of a capital K,

invested in the year { = 0 at h
_100 (,rg. 1) per zent. mmpo}md interest at the annual rate o‘f

* It is possible to prove that no other solutions exist.
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- n the amplitude of this oscillatibn, accordingasa > lor < 1.
Calling, again,. ' D =1/a

the damping ratio, the oscillation is damped if D >1, and
- anti~-damped if D < 1, .

The period ! T and damping ratio D of the solutlon (6 379)
depend as follows on the coeﬁiclents of (6.371): -

. 211: .‘1.’:2
tan—,I—._ P ]/1+-4Z (6.380)

1 1
D = 6-381 .
1’:c1:cz Ve : (©.350)

On the other hand, the initial amplitude K and phase <

-of the oscillation are not prescribed by the coefficients in (6.371),

but depend only on the initial values Z§ and Zf of Z°. They

“may be found in the same way as K, and K, were found in
(6.378).

. . From (6.380) it follows that a value above two years may

always be found for the period T. A limiting case is formed by a

negative real root x,, which leads to an oscillation of an exact

two-year period with a damping ratio D = Illl and an initial
amplitude determmed by the initial values of Z"‘

In the case of the simple model quoted in the Introduction,
we have (cf. equation (0.4), page 17) ¢, = + 1.6, ¢, = — 1.0,
and therefore 2 — 1.6z 4+ 1 = 0; the roots z, and z, are:
0.8+¥0.64—1 or 0.8+ 0.6i; the corresponding movements
are cyclic and undamped, and show a period of ten time units
of four months. This number is found as the quotient of 360°

* (or 2z radiants) by arc tan g g

1 Though equation (6.380) admits of an infinite series of solutions
Ty satistying 2% = 2% 4 ke, k'= 0, £1,£2.. ., With0 < I <7,

the restriction of ¢ to entire values (see note 1 on page 142) makes the
expression (6.379) for each of these solutions mathematically equivalent
to that corresponding te the value T,.

10
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No other types of movement than those described above
occur when the final equation, unlike (6.371), contains also
" terms with Z%_s, Z%_, etc. Every additional term, however,
increases by 1 the degree of the characteristic equation, and
with that the number of its roots. Thus, the general solution
of a final equation containing terms up to Z%_, is a combi- -
nation of four specific movements, each of one of the above
types, and each corresponding to one root of the characteristic
“equation. Though in general the initial relative importance of
the specific movements is determined by the four initial values
of Z°, the specific movements most important for business-cycle
analysis are those which have the smallest damping ratio, as
such movements are most likely to persist for a longer time.

In the present case, the final equation (6.30) contains as
the most important movement a cycle with a period of 4.8
years and a damping ratio of 1.89.

The period and damping ratio depend, in principle, on each coeffi-
cient in each single equation which has been used in deriving the
final equation. In section (6.9), the influence of changes in some of the
more important coefficients on damping and period are studied, and
some indication is given of the uncertainty in the above figures ensuing
Irom given margins of error in those coefficients. One instance, however,
is sufficiently interesting to be mentioned here, as it indicates a probable
bias in the above figures. _ ' -

Owing to the large damping ratio, there is a tendency for damping
and period to be particularly sensitive to changes in coefficients in the
elementary equations that represent causal connections acting with
a large time-lag. The only case of a lag above one year in the elementary
equations (leaving aside the term with h_4 which is considered as an
external variable) is in equation (5.7), and it appears that, if (3.7) is
replaced by (5.7) — see page 120 — the period works out at 5.0 years and
the damping ratio at 1.59. As the fit in the explanation of L, is nearly
equally good in the two alternatives, it would seem that the choice has
to depend on other considerations. Damping and period for any set
of coefficients in the Lgequation intermediate to the extreme cases
(5.7) and (5.7) may be found approximately by linear interpolation
between the figures given. ' . ' )

For most problems to be studied in the following sections, the choice
between the two possibilities is not important; to save work, only the
final equation based on (5.7) has been applied in such cases. Only in

the second half of section (6.9) some figures are given on the basis of
both equations for L,.
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According as more terms occur in the final equation, the
computation of the damping ratios and periods of its specific
solutions becomes more laborious. Now that the principles
“have been explained for the simplified case (6.371), we shall
make only two general inferences which are of great importance
for business-cycle theory and business-cycle policy.

(i) The damping and period, and even the type, of the
possible movements defined by the final equation depend
very much on the numerical values of its coeflicients.

- (ii) The efiect of certain measures of business-cycle policy
on the stability of the economic system may be studied by
means of the effect of such measures on the‘coeflicients in the
final equation. Stability will be promoted by measures that
increase the damping ratio of the solutions to that equation.?

The omission of the cumulants in the elimination process
may now be explained in somewhat more detail.
- In a preliminary  calculation, these terms were retained
throughout the elimination process. The resulting occurrence
“of terms containing cumulants in the final equation influences
in two ways the possible movements of the system:

(i) The period and degree of damping of the cyclical
movement are to some extent affected by the presence of
such terms. ',

(i) Besides that, the cumulants introduce an additional

- root into the characteristic equation, which is real and posi-
tive, giving rise to a one-sided movement. This movement
is explosive (away from the equilibrium situation) if the
algebraic sum of all coefficients of cumulation terms in the
final equation is positive; the movement is damped (gradual
approach of the equilibrium situation) if that sum is negative.

1 All this may be formulated independently of where the equilibrium
- lies. It is, however, quite possible that the desirability of a high
equilibrium level might conflict with the requirement of a “ very stable”
or a “ strongly damped’’ movement. In a private publication this
problem has been studied somewhat more closely: ¢f. J. TINBERGEN,
Fondements mathémaliques de la stabilisalion des affaires (Hermann,
Paris, 1938).
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~ The upshot of the prehmmary calculations was that the, jZ"
terms in the final equatlons, which resulted from the cumulants
taken into consideration in the elementary equations, (i) had
a small negative influence: (about — 0.05) on the- damping
ratio and a small positive influence on the period of the cyclical
‘'solution (about 0.5 year); (ii) gave rise to a solution corre-
sponding to an explosive movement (root x; = 1.14).:

If such a solution really constitutes a possibility inherent to
the economic system of the United States, simple calculations —
for instance, numerical solutions as given in sections (6.5), (6.6)
and (6.7) — show that, granted certain initial conditions,
the one-sided type of movement could lead, after a few years,
to values for the variables so far from the average, and,
consequently, so far beyond the range in which the elementary
equations have been determined, that the latter, and hence
the final equation, could no longer be assumed to hold. This
exponential solution, if it were kept to, would have to be inter-
preted as the expression of a ¢umulative process to which a
special explanation of the turning-points, by bottle-necks and.
other non-linearities in the equations, would have to bé added.

This last result seems unsatisfactory in two respects. First,
though the conception of a-cycle as consisting of two alternating
cumulative processes, an upswing and a downswing, linked
by two turning-points, is not uncommon in general cycle-
theories, * in few of these theories are the cumulative processes
attributed to those phenomena that are represented by the
JZ°terms in the final equation — the surplus of corporations
(equation (1.9)), working through its influence on dividends
(equation (5.1)), the stock of capital goods through its influence
on depreciation (equation (5.9)), and the amount of long-term
debt outstanding, working through interest payments (equation
(5.4)). An explanation of the cycle that would be largely
dependent on the growth of these three-assets may therefore
be rejected a priori on theoretical grounds. '

The second objection is that the cumulants in the
elementary equations that have led to this explosive exponeﬁtial

! Cf. G. HABERLER, Prosperily and Depression.
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root are not all, and perhaps not even the most important of,
the cumulants to which the economic mechanism gives rise
in reality. At many places, trends have been used which pro-
perly represented cumulations of physical quantities or values.
Of the cumulant, for example, of physical investment, -

Jo = o + v,

-the first component moves very gradually, and the influence
of [7 on any other variable will be statistically distinguishable,
in the sense of the correlation technique, from that of other
gradually operating factors only if the oscillations in the much
smaller term [p render [p different from a smooth curve —
which is not markedly the case for most cumulants (see graphs
1.9,5.4,5.9). Thusin a number of cases an accurate determination
of the coeflicients of cumulants was not possible, or not impor-
tant since it was impossible in so. many other cases (equations
(1.2), (4.1) and (4.2), and their use in (4.82), (4.63), (5.2), and

“perhaps also the trends in prices: (3.3), (3.4), (3.5)). .

A rough estimate of the possible effects of these ** hidden™
cumulants in the elementary equations showed (i) that their
influence on :the cyclical solution could not be very large, and
would change .the damping factor by a figure for which

+ 0.05 could be set as an extreme limit; (ii) that the sign of
‘the algebraic sum of the coefficients for the cumulants in the
final equation, including terms resulting from the *‘ hidden”
cumulants, could not be determined without a more precise
knowledge of the coeflicients of these hidden cumulants than
seems attainable at present. On the basis of the information

- available, not much .more could be said than that the positive
real root probably lay somewhere between 0.75 and 1.25, which
leaves the possibility of either a damped or an explosive one-sided
movement. The latter has to be rejected for reasons already
given above; the influence of the former on the cyclical
movements would be moderate and therefore in accordance with -
the movements observed in reality. To sum up, on the ground
of their small influence under (i) and our ignorance of their

" effect under (ii), it seemed both advisable and justified to keep
all terms containing cumulants out of the elimination process.
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(6.4) AN Economic INTERPRETATION oF THE FINAL EqQuaTioN
IN THE ABSENCE OF A STOCK-EXCHANGE Boowm
aNDp oF HoarpING

The final equation for Z° discussed in section (6.3) may
be interpreted economically. This interpretation clearly holds
only for the non-speculative interval, as outside that interval
the coeflicient of the n-equation upsets the structuré of the
Z¢-equation. There are, nevertheless, two reasons .for con-.
sidering the Z‘-equation more closely. First, in the period
up to 1927, stock-exchange speculation was in fact not very .
important; secondly, it seems probable that many pre-war
cycles can be explained without giving so much weight to the
stock exchange. Much the same factors coming into play in
the Z°-equation may have been important in that period, some of
them even more important, since the explanation of undamped
waves is impossible with the present coefficients.?

The economic explanation may be started by repeating the
importance of equation (5.10) in the original system, from
which the final equation has been derived. This equation
states that total profits are the difference between total receipts
‘and total costs of all enterprises. All items in receipts. and
costs depend, either directly or through a number of channels,
on profits (for convenience, corporation profits Z¢ have been
taken), either at almost the same moment or some time
before. The table on page 151 indicates the expression of
each of these items in terms of Z¢ together with the result of
adding them up or subtracting as may be necessary.?

The relative importance of the various components may
now easily be seen. In comparing the expressions with the
elementary equations, the direct influence of Z¢ (which is found
there) may be compared with its indirect influence. The most
important terms in the table may now be considered separately.
A distinction may be made between positive and negative
terms, the formt_er tending — if the totals in the columns with

! Except, of course, by the occurrence of fresh shocks (¢f. section (6.3)).
t Exogenous terms are omitted.
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Z° and Z<; are larger than 1.44 and 0.27* respectively — to
reinforce the original dev1at10n in Z, the latter to counteract
thls tendency

ze |28, | Z8, | 2% | Z¢, | No.

Receipts: | o .
U =] 1.420| 0.504 0.080| — 0.040} 0.011 | (6.41)
V =| 04670520 0.109] 0.046| 0.006 { (6.42)

Total receipts| 1.887] 1.033| 0.189] * 0.006| 0.017 | (6.43)

Costs: : .
Ly =| 0.529) 0.283 | 0.026| —0.015] 0.003 | (6.44)
3+Lc+KI+KR '
-+ N ={ 0.355} 0.313'} 0.262] 0.014 (6.45)

Total costs; 0.884] 0.596 | 0.288| — 0.001! 0.003 | (6.46).

Difference Z =| 1.003| 0.437 [—0.099{ 0.007| 0.014 | (6.47)
Also Z =| 1.450§ 0.260 (5.11)

Therefore 0 =|—0.447} 0.177 | —0.099| 0.007| 0.014 (6.48)
App. B, V, 265 * 0 ={—0.445/ 0.177 [—0.098; 0.006| 0.012 | (6.49)

* Small differences between (6.48) and (6.49) are nt.t.ributable to re-
_ peated omissions of small terms. -

'Big positive influences are those acting through U and V.
They express the simple fact that high profits lead to high
consumption and high investment. Profits work directly as
well as indirectly: on consumption outlay as, e.g., farm prices
and farm consumption are high if general incomes are high;
on investment outlay as high share prices facilitate high invest-
ments and are themselves -— through dlwdends — causally
correlated with high profits. '

Big negative influences are, apart from the quite natural
influence of higher wage totals and other incomes which are
paid in times of higher employment, the following.

! These coefficients are those by which Z° (corporation profits) and
Z°_, must be multiplied in order to yield Z (total profits).
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(i) The negative term in U (6.41) is partly due to the
influence of commodity stocks. After a year of peak consump-
=tion, production falls somewhat more than consumption, as the
readjustment of stocks to the lower level of consumption
permits of a certain destocking.

(i) The other part of the negative term in U is due to
the influence ‘of speculative gains (capital gains and gains on
.commodity speculation) on consumption, and thereby on pro-
duction. These gains are always proportional to some rate of
increase, which introduces a positive and a (necessarily some-
what more laggmg) negatlve term, e.g., Z°_ 4 — Z°_,.

(iii) No negative term will be found 'in V (6.42); there is,
of course, a negative influence of share yield (which represents
a type of interest rate) due to its negative sign in (2.4) and
the fact that share yield depends positively on dividends, which,
in turn, depend on profits; but this negative influence is more
than compensated by the direct positive influence of profits.
The influences of interest rates in the narrower sense of the
term, as well as of prices of investment goods, would also..
work negatively. These factors were, according to our calcu-

lations, almost negligible in the period studied; it is probable
that they were stronger in pre-war times, and that they contri-
buted essentially to the formation of cycles in those times.*

(iv) The greater incomes paid out (cf. (6.44) and (6.45)) at
times of higher profits are the consequence not only of higher
employment, but also of a higher rate of payment. This may
also be a factor tending to reverse the movement of Z¢, especially
as there is a lag in the correlation between profits and these
rates. This influence is, however, weak, as 0.95 of an increase
in wages and salaries is consumed and therefore reflected
in U, and since the influence of a lower profit margin on invest-
ment activity is, too, not very large (cf. relation (2:9).

' ~ * C/. the results given for investment in the United Kingdom in Vol. I.
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(6.5) CHARACTER OF MOVEMENTS INTRODUCED BY A
' STOCK-EXCHANGE Boom |

We have now to consider the second possibility mentioned
above, where the rate of increase of our index in stock prices
exceeds 20 points per annum. In this case the elimination pro-
cess may most easily be carried out by the following approxima-
‘tive method. Equation (257), table V,! is written in the form

n = 3.607Z°+1.941Z¢,—0.142Z¢ , +0.012Z¢
4240 (R_y—20)"’ (6.51)

in order c1earl§ to indicate that n is supposed to depend on a
preceding rate of increase.? It may be combined with equation
(6.28) for Z¢ (omitting external terms):

0.770Z¢ = 0.179Z¢, + 0.006 Z¢,— 0.015Z°, + 0.007Z¢,
| 4 0.090n — 0.049n_, + 0.001n_, + 0.003n.3  (6.52).

The character of the movement is now considerably changed;
the important fact being that the original form of the Z*-equation
-matters much less to the result than the coefficients in the
‘n-equation (6.51). The mathematical solution of equations
(6.51/2) shows the movements of the system now to be unstable, -
i.e.,, an initial movement in the upward direction will be
“reinforced in an ever-increasing degree. In order better to
understand the character of the changes, we may first study
the movements generated by the relation

n = 240(,— 20)" (6.51)

i.e., relation (6.51) in the assumption of stable profits Z¢ = 0.
The movements may be studied for all values of n by assuming,
.as we did in section (4.8), that the relation between n_,; and
n is as follows:

1 External terms omitted.

s This, in fact, has been the sense of our equation (4.8). It is
only for simplicity that until now n—n_, has been written. Logically,
this is less correct, and for that reason it is now dropped.
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I. Forn_,;<20: n'=0;_ |
II. For h_, > 20, but < 62: n = 2.40 (n.,—20); ; (6.53).
III. Forn_,>62: n = 100;
In order to gi\r'e the problem its simplest shape, we may |
reduce time units to one-third of their original length, i.e., to

four months; n_, in our previous notation may then be
replaced by 3(n_, — n_,), and equation (6.51’) becomes:

n=72(n_,—n_,—6.7)" (851"
which, as before, is only valid for interval II.
Table (6.53) turns into:
I.Forn.,—n_,<67: n=0; _ ) .

II. Forn_, —n_y, > 6.7, but- < 21:
n="72(n_;—n_,—6.7);

III. Forn_;—n_,>21: n= 100; J

L (6.53).

The movements possible under the laws contained in this
table are of various types. Starting from an initial level of share -

prices equal to zero* (i.e, some average level), the following
possibilities exist. | '

If no disturbance from outside occurs, the level will
remain zero; because n; — n, will be zero, we are in interval I,

and n, = 0; again n, — n; = 0, therefore ng = 0, etc.
(i) If a small disturbance occurs, viz.,
n—ny < 6.7,

then again n, = 0; therefore n, — n, < 0, ny = 0, etc. Share.
~prices will immediately become stable again. . ' |

1 It is of no great importance whether this level is indicated by
n = 0 or by n equal to any other constant, It is essential, however,
that the level indicated by 100 is higher. -
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(ii) A somewhat larger disturbance,
ﬂl - no > 6.7 but < 8-85,

has similar consequences. Although n, will now be positive,
this will not suffice to make its increase over n, larger than
8.7; and for n — n; < 6.7, ny will again be zero.*

Graph 6.51.

MOVEMENTS OF SHARE °
' _Pmcns, WITH STABLE PROFITS.

Initial values:
(i) ny,=0, n,=86.

(ii) » Ny=8.

(iif) » My=9.

(iv) » Np=10.
Time in years.

iOOL

80

60

.40

- 20

o 1 2 #533

(i) If m >.8.85, n, will be at least 15.55, or 6.7 more;
therefore ng will be positive; but it may be less than ny; then,
and even if it is less than n, 4 6.7, n, will again be zero. g

1 The limiting value 8.85 forn, is fdund by asking for what value of
ny, ng—n, will be > 6.7;ny—n, = 7.2 (ny—ny—6.7)—n; = 7.2 (n, — 0—
6.7)— n; = 6.2 n; —~ 48.2. In order to make this > 6.7, n, has to be

larger than 18—26—29;7 = 8.85.
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(iv) It can be proved mathematically? that if n, surpasses -
9.5, the movement will be ** explosive ", i.e., will not return-inthe
‘way indicated under @) to (iii). It may he more simple to
give an example. Taking n; = 10, we find:

n, = 7.2(10—0—6.7) = 23.8;

ng = 7.2 (23.8 — 10— 6.7) = 51.1;
n, = 7.2 (51.1 —23.8 —6.7) = 148;
ng = 7.2 (148 — 51.1 — 6.7) = 649,

This development, however, stops as soon as the “third
interval ”* is reached, in this case n,; here the f_ormula n =100
is used instead of the formula n = 7.2 (n_, — n_, — 6.7). The
calculation would continue: n, — ny; = 100 — 51.1 = 48.9 > 21,
therefore ng = 100 again; but now ny — n, = 0 and we are
brought back at once into interval I, yielding ng = 0. Graph 6.51
illustrates our results. L : '
It may easily be found that any upward movement, once -
it passes into the ““explosive ’ type, suddenly falls back upon
the zero level in the same or a similar way. |

The mechanism described by (6.53"), however simplified,
seems to represent correctly the typical movements on the stock
exchange; accelerated rises followed by a sudden fall. It may.
be changed in some respects — e.g., the sudden change from
interval I into II and from II into III may be smoothed out
somewhat, or the coefficient 2.40 may even be lowered consider-
ably — without changing this fundamental conclusion. The
latter must certainly be completed by the remarks that (i) small
external shocks may, especially at the beginning, easily inter-
rupt the explosive development, and (ii) the top level of 100
assumed here is ‘of course in a high degree arbitrary. h

} By solving the difference lequation n = 7.2 (ng-1— ng-2 - 6.7).
Introducing as a new variable n; = ng + 48, it is homogeneous:
ng=8.7n;_,—8.7 n_','_ +» and the roots of the characteristic equation are

6.0 and 1.2.. This means that as soon as -2 > 1.2 '.or n, + 48 >

[4

1.2 (n, + 48), explosive movements will develop l1’rom the start. Asny, =
7.2 (my — 6.7), this leads to the condition n, > 9.5. ) ’
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- But, though the details are incalculable, the main conclusion
of the danger of this mechanism to the stability of the system
holds. Only if the coefficient 2.40 were less than about 0.33
would the danger of explosive movements be wholly removed.?

A combined solution of the equations (6.51) and (6.52) for
n and Z°€ is very difficult. Only a numerical solutmn therefore, '
has been given in graph 6.52.

Graph 6.52,

Movements of
Conporwnon "PROFITS (Z°) AND SHARE Prices (n),
taking Account of the Three Intervals of Share Prices
R (Time in years),

—120
—100

.I' l | -

6 7  93ea

N
L o
J -
o

It shows one speculatwe boom, followed by a damped
cycle like that of graph 6.32. Evidently it is largely a matter
of chance whether or not another speculative boom will
occur when the system recovers from the depression ensuing
upon the first boom. Quite small shocks could easily lead n

1 Coefficients of this magnitude and lower were found for all other
countries investigated in an other publication of the author: *The
Dynamics of Share Price Formation . The Review of Economic Stalis-
tics, November 1939. .
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into the speculative interval again. After the boom, the asym-
metry of the n-curve is somewhat less than in the case of
graph 6.51, owing to the “‘support ” given to share prices by
the high profits still prevailing at the start of the crisis. The
period of the Z° equation is approximately maintained in this
combined system. : '

In the numerical solution reproduced in graph 6.52, a reduction
of the time-unit to four months is again needed to bring out adequately
the short-term movements connected with a speculative boom. The
speculative term in the n-equation is again given the form (6.53%),
while the other terms in the right-hand members of both equations
are adapted to the four-month unit by replacing Z¢, (lag one year) by

1 4 6 n 1
—Z¢ — ¢ — Zc —Zc — Zc
i tglatplstglatgss

(distributed lag with an average of three four-month units), etc.

(6.6) Hoarping

We shall now consider the rdle of hoarding in the cyclical
mechanism. The evidence derived from one instance of hoarding
over a few years clearly does not sustain a general conclusion on
the cyclical importance of hoarding in the United States economy.
It may be of interest, however, to study what would be the
consequences if the features of hoarding observed over these
few years constituted a regular system of behaviour, recurring .
when similar conditions recur. As described in section (4.6), we
then assume hoarding to be initiated only in a deep depression
where Z° comes more than 7 milliard dollars below its previous
peak value. Our form of analysis is not qualified to discover
whether or when this situation will occur: the system of equa-
tions only describes, as was shown in (6.3), the propagation of
certain shocks, and it is therefore these shocks that determine,
generally, the amplitude of the movements, and, in particular,
the occurrence of the above situation.

We can only analyse what happens to the cyclical mechanism
when the situation is there, i.e., when

Zpo—Z¢>7 (6.61).
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For fhat case, the follow‘ing equation for H was found:
H=—-03Z° ~ (6.62).

By the substitution of this relation for the H-terms in the
final equation, we get a new final equation which describés the
movements of the system in which hoarding has developed,
as lf)ng as (6.61) is satisfied:

Z° = 0.206Z°.,— 0.508Z% , + 0.030Z¢; + 0.062Z°, (6.63).

We may, however, take account of the fact that the coefli-
cient for H in equation (4.91) is not very certain (cf. the table.
on page 113). For this purpose we may study the effects of
varying the coefficient of Z° in equation (6. 62) which ““explains **
H.* Graph 6.61 shows the effects N
on the damping ratio and the Graph 6.61.
period of the cyclical solution DAmPING RaTio (D) AND PERIOD
of the resulting final equation . (T)asafunctionof the INTENSITY
for the values of this coeflicient oF Hoarpne.
running from O (the general final ., B o 14 s
equation) to —0.5.3 It is seen
that the period is shortened ,
over the whole range. Similarly,
the damping ratio decreases, [ \ _
initially at an approximately

constant rate. _ '
At about H = —0.4Z°, the | \ |
damping ratio becomes 1; i.e., 1

at values of H < —0.4Z° the | \ '
cycle becomes anti-damped. ‘
It follows from these figures | )
that the more intensively hoard-
ing occurs, the less the cycle is ol—. PSS SUN PN
damped, and it would finally 0 -o1, -0z -o3 -o4 -as 7

[ )
i
-0

1 Neglecting the relatively small changes in the other coefficients
in these alternative cases.

% The calculations are not extended further, since it seems doubtful
whether the damping ratio and the penod found for H <—052Z¢
have any economic significance.
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even become anti-damped when hoarding came to exceed a
certain intensity. It should be added that, in any case, the
development of Z° would be described by the final equatic?n
(6.63) (or its variant according to other values than — 0.3 in
(6.62)) for one or two years at the most: then the depression will
be over (cf. graph 6.61) and the hoarding condition (6.61) will
no longer be fulfilled.

Graph 6.62.

Movements of CORPORATION Prorits (Z°) and
SHARE Prices (n), under the action of a
SpecuLATIVE Boom, and of HoARDING.

-

Z°L . In
12 120
10 —t00
8 - 80
6 - 60
4 - 40
2 —H20.
o o
=2 —-20
-4 —1-40
-6 160
4 353

The heavy damping of' the system makes it improbable
— unless when very large shocks occur — that the movement
of Z° will pass from the normal interval into the hoarding
interval. But it is, on the other hand, quite probable that such
a heavy fall will occur after a large positive deviation from
the average due to a stock-exchange boom.

" The possibility of this complication has not been taken into
account in section (6.5). We may do this now, and introduce into
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the numerical solution executed in that section the property that
H is replaced by —0.3 Z° as soon as, and as long as, Z¢, —Z¢> 7.
The result of this changed calculation is shown in graph 6.62;-

The period is slightly shortened, to about four years. The
downswing is much more rapid than in graph '6.52, and the
movement is therefore not unlikely ! to be swung back into
the speculative zone. It does not, however, seem justified to
continue the calculation after the depression (the fourth year).
Both hoarding and speculation are phenomena in which the
psychological factors may change from one cycle to another.
Therefore, coefficients determined for past events cannot safely
be assumed to hold with about the same values for the future.
 In the. interpretation of these results, it should be borne
- in mind that currency-hoarding only has a considerable influence
on economic life when, on account of its magnitude in relation
to the other items of the balance-sheet of the Federal Reserve
Banks, it forces the member banks into debt with the Federal
Reserve Banks (cf. section (4.4), and especially graph 4.421/2).
The continuance of hoarding during the years 1933 to 1937,
when it did not prevent the accumulation of excess reserves,
cannot, according to the line of our deduction, be held responsible
for any considerable ‘depressive influences.® . o

The above treatment of the phenomena of hoarding and
-stock-exchange speculation may show to what extent the
apparatus used in this study is capable, on the basis of an ana-
‘lysis of the elementary relations, of a gradual approach to the
- complicated and seemingly irregular reality of actual business
cycles. In particular, it shows how an illuminating synthesis
may be established between these two extreme positions with

1 This conclusion must evidently be confined to the indication of
certain chances, Whether the actual movement swings back to the
speculative interval depends not only on the internal propagation of
past shocks according to the final equation, but aiso on the occurrence
- and the direction of new shocks. L .

_ % In this connection, the importance for the United States of the
huge gold imports becomes clear (cf. section (4.4)). Net imports of gold
amounted to nearly $6 milliard between the depreciation of the dollar
and the end of 1937; at that date the excess reserves figured only at
$1 milliard (or, calculated according to the pre-1936 reserve percentages,
$4 milliard). : ;

' 1
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regard to business cycles: the denial of any regularity in the
movements on the one hand, and the assumption of cycles that are
strictly regular with regard to period and damping ratio (and
perhaps even amplitude) on the other hand. It is-especially the
role attributed to the shocks and the incorporation in the system
of a few, but important, non-linear equations which make it
possible that one cycle is completely different from another,
and that it is yet, in both, one and the same mechanism that
links the variables together.

(6.7). BuiLDING AcCTIVITY AND GENERAL ACTIVITY;
THE BuiLping CycLE; A NeEw “MuLtiPLIER *° CONCEPT

The peculiar réle played by the housing market in the general
economic system has already been mentioned (section (6.3)).
Some attention may now be given to the so called ““housing
cycle ”’. The general business-cycle position, of course, influences
house building to some extent, but only in a rather small
degree, as a glance at graph 2.5 shows. But the chief factor
for house building seems to be the relative shortage or abund-
ance of houses some four years back (of course it is a distributed
lag which must be assumed here); and as far as rents are another
determinant, these themselves are also influenced to some
extent by that shortage or abundance. Putting aside for a
‘moment the smaller factors, we are left with a skeleton of
relations:

vg=—0.30h_, (6.71)
Ah=h—h_; = 0.92vg ‘ (6.72).

It is easily found — as well by simply.trying out with
arbitrary numbers as by rigorous mathematical treatment —
that this set of relations leads to cycles of a period of about
_sixteen years, which fits fairly well with observations even over
a longer period.* Although ‘this cycle existed long before

! Cf. Roos: loc. cil.; NEwMAN: The Building Industry and Business
Cycles; Chicago, 1935. The method of computation of the period is the
one indicated in J. TiNBERGEN: * Ein Schiffbauzyklus ?*’, Weltwirt-
‘schaflliches Archiv (34), 1931, II, page 151.

The explanation given by Dr. Roos, loc, cif., page 78, seems to
lead to the same conclusion. Dr. Roos explains residential building
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the war and was remarkably unaffected by the ordinary busi-
ness cycle, the exceptional reduction of the house-building
level during the war accentuated the amplitude of this
cycle, and must be held responsible for the exceptional high
in 1925 and the exceptional low in 1933. Of course other causes
existed as well for the latter low point; but it is remarkable
that recovery in private building was so. slow in 1934, a fact
which fits perfectly well into our present representation. It is
very doubtful whether such general statements as “building
precedes the business cycle” and “building moves against
the cycle” are justified. It all depends on the year observed;
in general the direct connection is rather weak.

The fact that vy shows largely autonomous movements
has been one reason for treating it as an external variable.
Another is.that this procedure enables us to find out the influence
of any autonomous increase in building activity on Z¢, and on
any other economic variable as well. The most interesting
case will be the influence on total volume of production, as this
is the well-known problem of the *Multiplier ”.* In order to
find the influence of a given increase in building volume
vg on total volume of production u 4, this latter variable
has been expressed first in terms of Z%, Z¢_,, Z¢ ,, etc., and the
external factors:3 | '

u+v = 1.5512¢ + 0.417Z° , — 0.153 Z¢ , — 0.097Z¢ 4 |
+ 0.022Z°_, + 1.41155 — 0.257(vg), (6.73).

activity chiefly by the fluctuations- in' foreclosure rates two and a

half years before. These foreclosure rates themselves seem, however,

to be mainly dependent on the relative shortage or abundance of

]l:ouses a short time before, which influences the profitability of owning
ouses.

! The multiplier concept may be applied as well ta employment,
.income or production, but in any case it should, of course, be a com-
Parison between two phenomena of the same sort. Since vy has the

‘dimension”” of a volume of production, we have here to apply it to
velumes of production. : o

2 The other exogenous terms are of no importance in this connec-
tion, and are therefore omitted. This is also the case for the terms
with h-2 and h-3, which relate to influence via rents. Since, in this
context, vy represents additional investment activity in general, the
repercussions that are particular to investment in dwelling-houses are
to be disregarded. ,
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In this expfession, Z¢ may be replaced by the expression
found in the final equation (6.30)* and so expressed in terms |
of Z¢_,, Z° ,, etc.and vg?. This may be repeated. Owing to t.he fact
that the coefficients of Z°_,, Z°_,, etc., in the final equation are
smaller than that of Z¢, this procedure leads to ever-decreasing
coefficients which after some time become negligible. Thqs the
procedure finds a natural end, leaving the following formula;

u-+v = 4.44vy + 1.59(vg) .y —0.23(v5) ., —0.57(vp) -3
—0.02(vp) _ 4+ 0.15(vg) _5+ 0.04(vg) _g—0.03(vg) 7+ ..
“Fram this we find that the consequences for total employ-

ment of an édc_lition of one unit to building activity in year 1 are,
in consecutive years, of the following size: o '

6 7

Year 1. 2 3 4 5 - '
4.44. 1.59 — 0.23 — 057 — 0,02 0.15 0.04 (6.74).
Year 8 9 10 11 12 13

~0.03 —002 000 001 000 0.00

The total of thiis series, 5.36, is comparable with the old c_oriéept '
of the multiplier.* Yet it differs from it in many respects. '

() The figure represents the ratio between the total
effect on production -and an-initial increas¢ in investment
(building activity); this effect consists of u and v, and hence
-partly of new investment. In the theory of Mr. KevnEs,®
- onr the other hand, the multiplier is defined with tofal (and not

inilial) net investment as the denominator. o

(ii) The method here employed enables us to take account
of a great number of repercussions, via many more variables

. } After transformation of the term with A4 to vy and Z° (equa-
. tion (2.5); the other terms in this equation may be neglected). The
terms with h-2 and h-3 are disregarded (cf. page 163, note 2). 'The "
omittance of the gg-term in (2.5) may be interpreted that it is cancelled
out by the gp-term in (1.16) (cf. section (3.6)); it follows, then, that the
results foundB refer not to the execution of a certain volume of *“public
works”’, but to the spending of a certain sum.
' A calculation along the lines indicated by Mr. KeyNEs would give
about 6 (Method of calculation, ¢f. Porak, loc. cil., page 10). - '

193; The General Theory.ot Employment, Interest and Money, London,
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than can be allowed for by a procedure such as that first
developed by Mr. R. F. Kahn.? '

(ili) Previous calculations found the multiplier as the sum
of the terms of a geometric series with a positive ratio; no
negative terms occurred in this sum. The series (6.74), on the other
hand, shows an alternation of positive and negative terms.
This is due to the fact that it may be considered as the sum of:

(o) 1 411vB — 0.257(vg) in (6.73);

(b) Four superposed damped cycles of the period and -
damping of the final equation (cf. graph 6.32), weighted
with coefficients 1.551, 0.417, etc., and with a phase-difference
of one year between any two cycles. ‘

It will be clear, then, not only that part (b) contams certain
negative figures, but also that its net sum over an infinitely
long period of time is only positive when the cycle is damped
and the sum of the weights is > 0. If the cycle had been un-
.damped, the sum of (b) over a certain number of years would
be alternatively .increasing and decreasmg, passing through 0
after any 4.8 years.

(iv) It is clearly shown in thls approach that the value
found for the multiplier is subject to a certain restriction. We
have used the final equation for Z¢ based on the ‘“‘normal ” .
interval in the n-equation. Since the multiplier concept has -
been generally used for depression periods, this is justifiable;
but it means that, if by the autonomous addition to building
volume a boom develops,. the formula is no Jonger valid. It
‘would lead too far to go into the problems involved.?

Another restriction to be made is that, if the * public works "
represented here by pg were to consist in the building of resi-
dences, we should have to take account of the fact that,
according to equation (2.5), to-day’s building *‘ spoils the market
for the future. This would give additional negative ‘terms in
(6.74) after the third year.

1 “The Relation of Home Investment to Unemployment" Economle

Journal, XLI (1931), page 173. . .
2 Cf also J. TINBERGEN: * Uber die Sekundarwnrkungen zusatzlicher

Investitionen ”’, Wellwirtschaftliches Archiv {43), 1937, 1, page 39.
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(6.8) THE ForMAL CHARACTERISTICS OF
BusIiNEss-cYCLE Poricy

In the preceding sections, certain characteristics, in different
circumstances, of the business cycle of the United States were
discussed. We may now turn to the analysis of the effects
on the character of this cyclic movement of measures of policy
and of some much-discussed changes in the economic structure.

For a'good understanding of the problems to be treated here,
some methodological problems must again be touched upon.

(i) Measures of policy may, in accordance with the analysis
in section (6.3), be grouped as:
(a) Changes in the coeflicients or lags, or both, i.e.,
changes in the economic structure of society — e.g., price-
stabilising measures;

(b) Shocks'— e.g., the Veterans’ bonus paj(ment in the
United States in 1936;

(o) Changes in the average level of some variable —
e.g., minimum wage legislation. The effects of this last type -
of change are not taken into account in this study, which is'
concerned specially with the prohlem of business cycles.

" The apparatus for analysing the effects of shocks has been
discussed in section (6.7), where a more refined and qualified
multiplier-concept has been elaborated. Nothing more need
be said about these here, especially since a policy that takes the °
form of irregular disturbances will in general not be con-
sidered desirable, since it would increase uncertainty mstead
- of decreasing it. ’

In this section we shall therefore restrict the analysis to the
effects of changes in coefficients and lags.

(i) Any measure, therefore, which is not defined in su[ﬁcwnt
detail to be translated into a definite change in some definite
coefficient cannot be discussed at all. As an example, take a
proposal to make consumption less dependent on the business
cycle; e.g., by higher taxes during the boom, lower taxes
during depression, and more stabilised ordinary expenditure
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by the State. Since we have seen (table, section (6.4)) that
consumption outlay depends on Z¢, Z¢,, Z¢,, Z°, and Z¢,, five
coefficients might be affected by this proposal. It makes some
difference which of these coefficients is changed most; measures
of a given intensity but with different lags may have quite
different results.?

.(iii) In the study of the effects of a change in one coefficient,
it must not be forgotten that we have not analysed why the
coefficients are as large as we have found them to be; we have
simply determined their magnitude by the multiple correlation
technique. Hence it is not sure beforehand that a change in
one coefficient will leave all other coefficients as they are:
some coeflicients may be linked to one another by relations
into which we did not enquire: e.g., a stabilisation of dividends
may influence the way in which shareholders appreciate a cer-
tain value of d.-— i.e,, the coefficient v, in equation (4.81).
The so-called *“variation problem ” to be attacked mow must
- therefore be handled with care in this respect.

(iv) The result of these variation calculations has various
aspects. - Any cyclic movement.is characterised by period,
' damping degree, phase and amplitude, and each of these four
may be changed. In some discussions too little care seems to
have been taken to distinguish between these types of change.
Such is the case in the well-known question whether the boom
can be continued (once a peak level has been reached) by
increased consumption or increased saving. Such a discussion
generally bears upon an incidental lengthening of the boom; and
such a lengthening may be the consequence of a change in phase
as well as a change in period, damping degree or amplitude. The
distinction between these has seldom been discussed. Never-
theless, it seems necessary to do so since, e.g., changes in phase
are far Iess important than changes in damping degree and
amplitude. "It is especially these latter which a systematic
stabilisation tries to change.” In the following pages only the

1 The more important distinction, between changing the average
level of consumption and changing the fluctuations in consumption,
is often forgotten in more popular discussions, Hert;, of course, we are
speaking only of the latter.
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very first beginnings of the questions involved are indicated.
‘Much more space would be required — and’in fact it would.
.involve a new subject’ — if these questions were to be dealt
with completely. - L
We shall treat the variation problem in two ways. In the
first place it will be assumed that for a certain variable all
fluctuations are excluded, i.e., that all coefficients in the equation.
“explaining " this variable are taken as zero. Secondly, the -
effects of relatively small changes in a number of important -
coeflicients and lags will be taken up one by. one. A -
It should be noted that these calculations not only give an
estimaté of what would be the characteristics of the American
business cycle when certain changes in the equations are
brought about (the problem of policy), but they also tell us to
what extent our idea of the present mechanism may be falsified
by the fact that some of our equations afford an inaccurate
picture of reality (margins of error). The same effects on our
final equation are caused by a certain coefficient’s being in reality .
59, lower than it seems to be, orby its becoming 5% lower than it is.
For reasons of exposition we start again with what has been
called the ‘““normal interval ”’, i.e,, we assume the absence of
a stock-exchange boom and of exceptional hoarding. Given
the importance of speculation or hoarding for economic life as -
a whole, this point must not be neglected. Lo

(6.9) Tue EFFect oF SoME MEASURES OF BUSINESS-CYCLE
PoLicy or CHANGES IN THE EcCONOMIC STRUCTURE ON THE
CHARACTER OF THE CycLIC MOVEMENT ’

I. Al Coefficients in one Equaiion taken'as'Zero.

First, let us consider the consequences of a complete sta-
bilisation? of investment activity, e.g., by compensatory public
investment. ' ‘

! This term must be understood not to mean that investm
would always have the same constant value, but that it wﬁ'ﬁfdmﬁﬂ?;z |
some smoothly increasing (*‘ trend ) value. For some of the implica-
tions involved ¢f. J. TINBERGEN: Fondemenfs mathématiques de la
stabilisation des affaires (Hermann, Paris, 1938).
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. Such a stabilisation of investment outlay, assumes that all
coefficients- in the expression determining » are zero. As, in
formula 216 (Appendix B, table V), v is still included expli--
citly, the corresponding final equation is easily calculated.
* This final equation would run (apart from external terms):

. 0 = — 0.76Z° — 0.26Z, — 0.15Z°, — 0.21Z° 4 or
Z° = — 0.34Z° , — 0.20Z¢ , — 0.03Z¢ 5, © o (6.91)

and thé " corresponding éydles ‘would be substantially more
damped than the original cycles, whereas the period would
_be shorter (cf table 6.91). -

~ Table 6 91.

Tue EFFECT OF SOME MEASURES OF PoLicy oN THE DaMpPING RaTiO
AND Periop or THE CYCLE. : -

Case P;r;c;t:sln Damping ratio
No pollcy e e e e e e e 4.8 : 1.89
Stable investment outlay . .- 3.8 2.41
Stable consumption outlay . 3.2 2.62
Rigid wages . ... . . . . | 4.7 1.85
Rigid prices. . . . . . ... | 43 - 1.71

Second, let us consider a stabilisation of consumption.
This might be the consequence of a change in human attitude,
leading to an increased rate of savings in boom periods and
a decreased rate of savings in depressions. . It might also be
the consequence of Government policy, as has been observed
already — e.g., by *‘compensating taxes” and a stabilisation of
ordinary State expenditure. Finally, it might also partially
“be obtained by a less unequal distribution of incomes. The:
consequences can be found by much the same method as used
in the case of investment stabilisation.

The final equation therefore becomes: -

= — 1412 — 0.17Z¢ ; — 0.16Z°, — 0.03Z° g or
Z¢ = —0.122¢ ; — 0.122%, 4 0.02Z%,, - (6.92)
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and the ‘corresponding movements are even more damped than .
those obtained in the previous case. ,

In the third place, the consequences of changes in the flexi-
bility of wages, and in the fourth place those of changes in the
flexibility of prices, will be considered. Both problems have
attracted a good deal of attention in economic literature. It
has been held that the rigidity of wages and prices is respon-
sible for the increased amplitude of business cycles. in recent
times. On the other hand, stabilisation of prices has been’
advocated as a means of stabilising general. activity. The
treatment of these problems seemed easiest when (i) wage
rates 1, and (ii) all prices (p, p’, p', ¢, g5 and m,) were assumed
to be absolutely rigid, and the final equations were recalcu-
lated on this basis.

They run:

Wage rigidity: Z¢ = 0.14Z° , — 0.25Z¢ , — 0.04Z°; °~  (6.93)
-Price rigidity: Z° = — 0.012° ; — 0.35Z° , — 0.05Z°; (6.94)

as against the normal case:

- Z° = 040Z°,—0.22Z° , + 0.01Z¢ 3+ 0.03Z° , (6.36).

The case of wage rigidity hardly differs from the normal
case with respect to damping ratio and period. This means
~ that, at least in the United States, wage rigidity is not so

detrimental to a stabilisation of cyclic movements as has
sometimes been believed. :

According to these calculations, price rigidity or price
stabilisation * would have had a somewhat anti-damping effect.
This result should, however, be accepted with some caution,

! These two words represent, of course, two very different. types
of policy. Price rigidity is commonly understood to be caused by
monopolistic tendencies, and to be a form of policy pursued by private
concerns or groups. Price stabilisation covers a far wider fleld; it may
be used for the same private ends, but also for governmental action
in which varying instruments are brought into play in order to attain
a stable price level. Of this latter class, only such measures are meant
here as act directly on prices themselves; e.g., a policy of holding stocks
of raw materials, or using raw materials as cover for note circulation,
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since the coeflicients for the price-variables are rather uncertain
in some of the equations (e.g., (2.1} and (2.4)). ’

Finally, it must not be overlooked that the foregoing cal-
culations are all only valid for a period with no stock-exchange
boom. - Although there is no doubt that a stabilised economy
would offer fewer opportunities for the development of a stock-
“exchange boom, it is still possible that even with a perfectly stabi-
lised endogenous development some incidental cause may lead
-to a speculative boom, as described in. section (6.5). Unless,
therefore, the price-formation of shares is changed considerably,
this part of the mechanism will continue to be a threat to
stability in economic life. It follows from the above that those
proposals for stabilising the so-called “general price level”,
in which share prices are also included, may be of still more
importance than those that aim only at stabilising the prices
of goods and services — provided that the method for obtaining
stabilisation is mdlcated clearly

IL. Changes in Coefficients.

The most important coefficients, the effects of changes in
which we wish to study partlcularly, occur in the equations
determlmng .

(2.1) Consumption;

(2.4) Investment;

(2.6) Stocks; -

(3.5) Prices of capltal goods,

(4.8) Share prices; ~ - o

(5.1) Dividends; ' '

(5.2) Entrepreneurial mthdrawals,
. (6.3) Capital gains; .

or, ﬁnally, regulatmg prices by decree or by subsidies. Such more
indirect measures of price stabilisation as act through the volume of
credit, for example, are not included. They could better be designated
by terms indicating what instrument is used (e.g., credit rationing,
discount-rate policy, etc.); and in order to discover their consequences
other calculations than those made here are necessary.
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which largely coincide with the equations indicated above as
“strategic >’ equations. | ! o

. We may write these equations as follows (dots indicating
the terms in each equation in which no changes are made):?

(V2.1) U’ = (0.95 +v%) (L, +L) + 077 + vOE + E%
+ 0.28G + (0.049 + v4) Apf + (0.03 +v7) p

(V24) v = (0.33 + ¢D Z°+ (0.33 + 9D 2%, — (0.47 + ¢™)

o fmg, + )l — - . e T

(V26) w = (0105 + pu’ + (0047 + uy

(V35) ¢ {= 0351+ (129 +0V 0us . .’

(V48) n = (208 +v)d—. .. |

(V5.1) D = (0.151 +8)Z° + (0.083 +3,)Z%y + . . .

(V5.2) Eg= (0.110 + ¢) Z° + (0.066 + ¢,) Z°, + .. ..

(V5.3) G = (0200 49n_y, =~ - 0

The Greek letters v&, uE..., etc., represent relatively small
variations in the coefficients together with which they occur.
The elimination process may now be repeated with the changed -
coefficients, i.e., carrying on the variations to the coefficients
as algebraic symbols * throughout the process. In this way,’
a final equation 4 is obtained, which contains terms with v-Z¢,
wtZe,, . . . VEZS WEZE, L. . ete. S :

From this equation we may study alternatively the depen-
dence of damping ratio and period of the resulting cyclical

. N r’ . R B

1 The V before the numbers indicates that the equations are obtained
by variation of (2.1), etc. ‘ - L '
* It is not necessary to treat separately the coefficient for G in this
equation, sinte the eflects of a certain change in it are equivalent to those
?{r 5a :;:)l;ange of the same relative magnitude in the coefficient y (equation
* As the effect of small variations only is to be studied, products
or second and higher powers of variations in coefficients have been

neglected. : ,
_ 4 The laborious process of differentiating each intermediate coeffi-
cient in the whole elimination process with respect to these sixteen

variables results in a mass of figures which it would require too much -
space to publish. : . _ A
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"movement on small variations in each of the coefficients
_chosen (by equating to zero all but one of the vanatlons) The
. Tesponse to a 10% change in each coefficient is given in the
followmg table'

Table 6.92.

Errzc'r oN’ DaumrInG RATIO AND PERIOD OF A 10% INCREASE
IN CEM‘A:N COEFFICIENTS,

R Macattug Change fn:
Ha" | Determining | CoeMctent at: | w¥nCNs [~ ooy Period
: . . o - ratio (years)
o T ] ety | 085 | <0147 0.56
| TE © 077 | . —0.033 .0.18
ey | v |6 | o028 | —o0134 —-0.07
R ‘Apf | 0049 | —~0.039 . 0.09
p- | 003 | o072 0.27+
_ | Ze |0 033 |.-0018 0.02
gy | et | Zar | 033 oont 0.07 -
AL | pagetze | ose | o029 0.05
B qru-{-gmu)_ —047 | ~0.0004 0.02
o . u’, 0105 | —0051 | ~—015
(2.6) w Cuy 0.047 | —0.069 |-  0.05
R Lagof u' | - 031 | —o0.048 012
@E g | v 129 | .~0010 | —o0.01
48 [ ‘n | @ | 208 | —0119 0.02
RS ze. ] 0151 | —0.082 | —0.1
G| b o Z% | 0083 | —0.082 - 0.13
. " Lag ofze | 035 | —0037 | 019
b f ze Y| oate | —o.019- | - 0.01
G2 "Eg | .28y |- 0066 |  0.006 0.03
_ | " {" Lagol Z¢ . 038 0.017 0.02
: (5.;;)-. G | Ay © 0200 | —0.134 —0.07

. Slneo this eocefficient represents a mlnlmum. rather than an average value. the.
varintion has been ealeulated for a 100% increase.
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For the treatment of this variation problem, the variant (3.7°) has
been chosen for the Ljequation (cf. pages 120 and 146). This choice
was due to the appearance of the somewhat improbable values (due to
the term with Z°, in (5.7)), in table 6.93 which are given below as they
would have been with equation (5.7) instead of (5.7°), as far as the
difference is considerable (3> 109% of the values of (6.92)).

Again, values corresponding to any intermediate equation for L.,
between (5.7) and (5.7), may be approximately calculated by inter-
polation between the figures of tables 6.92 and 6.93. '

It is, however, believed, in particular on the ground of the sign
attaching to the influence of vl on the damping ratio in table 6.93,
that the figures of table 6.92 are nearer to reality.

Table 6.93.
Change In:
Equation Coeflicients of:
: Damping ratio Period
. Lo+L, | 0051 | o049 -
2.1) Sl .op 1 0105 0.11 .
Apf '— 0.020 0.08
. —0.063 " —0.07
(2.6) u'.qy — 0.046 . _‘ 0.08
_ Lag in_u’ —0.018 0.11

Returning to table 6.92, the general impression is that an
increase in one of the coeflicients in. nearly all cases causes
(i) a decrease in the damping ratio, and (ii) an increase in the
period. . I '

The table enables us to see what coefficients are of the
greatest importance for the characteristics of the cyclical
mechanism. Lo

(2.1) Most coeflicients in the consumption equation’ prove
to be important; especially those of the series L,+L, (with the
largest standard deviation) and of G. It should be emphasised
that the latter is one of the few coeflicients, an increase in which
causes a decrease in the period. The figures confirm the.
theory that lower marginal propensities to consume are an
important objective for a stabilisation policy.
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(2.2) Changes of the coefficients of Z€ and Z¢ ; in the same
direction have opposite effects on the damping ratio. Hence
the relative importance of a change in the lag. An increase in
the lag may be represented by a decrease of the coefficient of
Z% combined with an increase of the same magnitude in the
coeflicient of Z° ,; these two changes affect the damping ratio
in the same direction, so as to make a larger time-lag in the
investment decisions of entrepreneurs conducive to a reduction
in cyclical fluctuations. :

" The results found with respect to this equation are, again,
in harmony with what we found above — viz., that an in--
~ crease in the fluctuations in. investment activily intensifies the

cycle.! The influence of changes in the my.- coefficient is
very small. . , ' .

. (2.6) The role of stocks of consumption goods proves to be
rather important; if stocks were constant, and, hence, the
coefficients in equation (2.6) were both zero, the damping ratio
would be larger by 10 x (0.051 4 0.069) = 1.20. ,

~ (3.5) The coeflicient of 1.29 in this equation is an inverted

measure of the elasticity of supply. By varying this coefficient,
we may find out how the cycle is changed by a change in the
elasticity of supply of capital goods — e.g., as a consequence
. of a change in the organisation of the market — or when bottle-
necks occur. . B ' y -

It was estimated in.section (3.5) that, owing to the first
_of these two events, the coefficient for »’ in the **explanation ™
of ¢ had been about 3 X 1.29 in the years 1919, 1921 and 1922,
and that it had been considerably larger in the bottle-neck
years 1920 and. 1923. If we take as a rough figure a 5009,
increase in the coefficient as representative of this latter situa-
tion, we find:

‘1 The figures show that this statement is only true for investments
that are less than about eight months lagged behind Z¢ (0.18 - 0.29 x -
12 months). This would imply that public works, even if executed
without a purposive policy of timing, would in fact have a certain
damping effect, provided that they lagged sufficiently behind profits -
in private enterprise (which will often be the case). It will, of course,
be clear that this effect may be greatly increased by well-balanced
timing of public works. ' :
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In the case of ploefficient | DAMee"® | Period
Less monopolistic ‘organisation . 2009%, 1.69 4.6
Bottle-necks .. . . . . . . . 500% 1.39 - 4.3

It will be seen that a decrease in the elasticity of supply of
capital goods diminishes the damping of the cycle; in the case
of very serious bottle-necks, the cycle may even become anti-
‘damped. S .

(4.8) Given the large rdle played by the share price in
the system of equations, it is no surprise to find that a 109,
increase in the coefficient of its most important determinant,
~d, has an appreciable negative influence on the damping of the
system. Since, however, this coefficient is known with a con-
siderable degree of precision (cf. table on page 113), there is not
much danger of a serious error in the damping ratio on its account.

(5.1) The influence found for a 109 change in the depen-
- dence of dividends on profits (current and for the preceding
year) is evidently still greater than that of an equally large
variation in the d-coefficient in '-(4.8), where the effects via
consumption are not included. The figures found seem especially
interesting with regard to measures of policy: if the distribu-
tion of dividends could be made to be more stable, say by 25%,
the damping ratio of the cycle would increase by 2.5 x (0.082+
0.082) or 0.410. The period proves to be very sensitive to changes
in the lag of dividends behind profits. It may be deduced that
the quick reaction of dividends to changes in profits (with an
average lag of 0.35 of a year) might well be one of the main
factors making for the difference in period between the European
and the American. cycle. If the lag of dividends behind profits
were twice as large — i.e., eight to nine months, or about at
the magnitude it probably has. in most countries in Europe —

the period would be about two years longer:

! To check whether the use of the figures in table 6.92 is, in this'
case, legitimate for so large a change in the coefficients, the elimination -
process has been repeated with an equation for D with a lag of nine

months: D = 0.059Z¢ + 0.175Z¢;. This calculation confirmed the pro-
longation of the period. . , : ’
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(5.2) With regard to this equation, which “explains ™ Eg, -
the influence of the lag on the characteristics of the cycle is
of - particular importance. According to the coeflicients in
equations (5.1), (5.2), (5.6), 3(Eg— Ez— Eg) is about equal to
Eg —Egz—Egr+ D + L, the constituents of which.form the
most fluctuating items in E (equation (1.3)). Hence an increase
of one month in the lag of entrepreneurial withdrawals behind
profits is, in its effects on damping and period, equivalent to
an increase in the lag of consumption due to business income
"Eg—Eg—Egp + D + L, behind these incomes by about one
third of a month. In this way, the calculated effects of the
- variation in the lag in equation (5.2) may serve to determine
~ whether a possible small lag of consumption of non-workers
~ behind their incomes, of which we found no evidence in section
(2.1), might have had an appreciable effect on the damping
_ratio and the period. It appears that, if the incomes Eg— Eg
:—Eg + D + L, entered in the consumption equation with a lag
of three months, the damping ratio would be 0.35 higher and
"the period half a year longer. : | |

~ (5.3) Finally, - the coefficient for n_, in the equation
‘“explaining I G proves to be of very great importance. If the
speculative income arising from a given rise in share prices
" became twice as large —- or if consumption reacted with double
" intensity to speculative gains* — the cycle would become heavily
anti-damped. It follows, as it does from the features of the
‘“speculative interval ” described above (6.5), that, in the period
~and country under review, a policy directed to diminish spe-
“culation would have a stabilising effect.
~ The discussion of the effects of the variation of individual
‘coefficients on the damping ratio and the period of the cycle
. may also serve to determine the uncertainty of the figures found
for these magnitudes (1.89 and 4.8 years). Here a possible
offsetting of the effects of various coeflicients in one equation
must be taken into account. Let us consider the consumption-

1 This comes to the same, since the only place in the equation
system where G occurs is (2.1). Hence the variations with respect
to (5.3) could directly be applied to the G-coeflicient in (2.1).

12
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equation (2.1). From a comparison! between cases 1a and 15,
and 2a and 2b, we find that a decrease in the coefficient of
L, + L,is accompanied by twice as large an increase in the
coeflicient of E. Accordingly, when the coefficient of L, + L,
changes by 109 (the case treated in' table 6.92), that for
E must change in the opposite direction, and by 259%,.2
Similarly, a comparison of cases 45 and 1b, 6a and 2a and 6b
and 2b shows that, at a given coefficient for L, + L,, an increase ’
in the coefficient for p is accompanied by 2.5 times as large a
fall in the coefficient for E; hence a 109, decrease in the latter
is to be compared with a 1009, increase in the former. The
effects of these combined variations are shown below:

. Eflect on:
Coefliclent of: Change

. Damping ratio | Pertod
L, +L, | — 10% 0.147 —0.56
E 4+ 259% —0.083 0.45
Combined effect 0.064 —0.11
E - — 109 . 0.033 —~0.18
p + 1009 0.072 - 0,27
Combined effect .0.105 0.09

. It will be seen that, whereas the effects of compensatory
changes in the coefficients of L., + L, and E cancel out to a great
extent, this is not the case for the damping ratio when the co-
efficients of E and p (or of L, + L* and p) are varied in this way.

To give an idea of the extent to which uncertainty with
regard to the final equation is due to equation (2.1), the damping
ratio and the period of the latter have been calculated for
what would seem to be two extreme cases. The first (I) is case
2a,* the other (II) is derived from a comparison of cases 6b
and 2b, but with a’ fixed coefflicient of 0.30 for p (which means
a price elasticity of demand for consumers’ goods of $)4 The

.1 Cf. page 37. The figures in other cases are disturbed by the inclu-
sion of other series, which lead to multicollinearity. —

12 x 10 x 0.95 - 0.77. Changes in the other coefficients are for
& moment left out of account.

2 Cf. page 37.

¢ C/. equation (1.10).
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coefficients for the various variables and the correspondmg
dampmg ratio and period run as follows:

Coeflicient for: ‘
Damping| Period

Lp,+L,| .E G D,;f P ratio | (years)

Case chosen . . 0.95 | 0.77| 0.28 | 0.040{ 0.03| 1.80 | 4.8
Extreme I . . . 1.00 0.75 | 0.27 1 0.046] — 1.82 4.7
Extreme II. . . 0.80 | 0.41] 0.20 {0.061| 0.30 | 2.78 |. 5.7

It follows that the errors which may be present in the con-
sumption equation chosen would tend to cause too low a damping
ratio and too short a period, rather than the opposite.

- To beable to estimate the total probable error in the damping
ratio and the period, we should know:

~ (i) The probable error in all elementary coeflicients;
(ii) The degree of (positive or negative) interdependence
between the probable errors of the coefficients within each
~ equation;

(iii) The derivative of the damping ratio and the period
w1th respect to all elementary coefficients.

Each of these three requirements is only partly fulﬁlled in
the present investigation. Hence we cannot estimate the exact
amount of the probable error in the final results. To arrive, .
however, at a figure from which an impression of the order of
magnitude of these errors may be obtained, the error in the
damping ratio and the period is calculated on these _assumptions:

. (i) The seventeen coefficients mentioned in table 6.92
(page 173) have each a standard error of + 109, of the value
of the coefficient;

(ii) These standard errors are independent;
(iii) The other coefficients are free of error..
On these assumptions we find:

for the damping ratio, 1.89 + 0.32;
for the period, 4.8 + 0.7. :




CHAPTER VII

'l

" CRITICAL CONCLUSIONS .
-~ ON SOME BUSINESS-CYCLE THEORIES

e ——

- (7.1) INTRODUCTION; RESERVATIONS TO BE MADE

The foregoing analysis of the business-cycle mechanism
makes it possible to draw a number of conclusions concerning
the validity of -some of the theories of the business cycle.
These conclusions are subject to numerous limitations which
may be shortly summarised here; further. details will be found -
in the sections dealing with the separate relations. '

(i) The period and country considered are‘in many respects
special. It has even been said that no business cycles have
~occurred in the post-war period (CasseL,* HAWTREY).2 Without
going so far, it may be stated that the analysis showed many
abnormal features. Up to 1927, the development was fairly
stable #; the occurrence, however, of condition favouring stock-
exchange speculation — in our terms: n-n_, > 20 — brought
about a fundamental change: both the boom up to 1929 and
the following depression showed rather an anti-damped character.

Another exceptional feature was the absence of any considerable
rise in prices in 1929. ' : :

1 The Theory of Social Economy, Vol. II, page 538: ““The economic
development of post-war times has been so strikingly dominated by
great monetary disturbances that trade cycles of the earlier kind are
no longer applicable.”

% Cf. HABERLER, Prosperily and De;-)reésion, revised and enlarged
edition, 1939, page 14. :

* « ... a brief examination of the period 1922-1929 shows shat the
cyclical fluctuations have been notably moderate.” Recen!{ Economic -

Changes, Report of the Committee on Recent Eco i
York, 1929) Vol. I, page 12. S nomic Changes (New
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(ii) Some 1mportant statlstlcs used are adnnttedly in-
complete, . -

(iii) Only slow changes in the coefficients have generally
been assumed to take place.

(iv) Important explanatory factors for some of the variables
included may have been omitted. : ,

(v} The determination of some of the regression coeflicients
is “interfered with by °‘ multicollinearity . This does not
necessarily invalidate the results. ' '

. An example of a certain compensation of errors, in con-
nection with the consumption equation, has been elaborated in
the previous chapter. There are a number of similar cases in
which the uncertainty of coefficients due to multicollinearity is
" not important for the final results. But if, for example, the
series’ used for consumption had to be replaced by another
" estimate showing different fluctuations, then a revision of
some results might be necessary. |

(7.2) DrrricuLTIES IN THE CLASSIFICATION OF THEORIES

Let us begin with some remarks on the classification of

theories. A first distinction may be made between exogenous
and endogenous theories. By an exogenous theory we mean a
theory explaining cyclic movements by cycles in one or several
of the “data’ -— i.e.,, of the non-economic phenomena (such
"as crops or psychology). :
Endogenous theories, on the other hand, explain the cycles
" without the help of cycles in data. In the:Introduction and
in Chapter VI, we saw that the following conditions must be
- fulfilled if an endogenous cyclic movement.is to develop:

_ (i) At least one of the relations must be dynamic —
i.e., must contain variables relating to different time-points
(as special cases, differentials and cumulants of variables
may be mentioned); :

(i) There must be an initial disturbance of the system;

‘(iii) The final equation must fulfil certain condltlons,
" otherwise, either a cumulative or a one-sided damped
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movement only may develop These conditions have been enu-
merated in detail for a second-degree characteristic equa-
tion; it would take us too far afield to give them for more
complicated cases.

- In the light of this knowledge, let us now consider how a
logical classification of the various possible endogenous theories
can be made. It is obvious that dynamic features appear in
one or other of the various relations. Independently of this,
the' initial disturbances may occur in different parts of the
system. ‘In principle, therefore, the dynamic features in a
system of variables may be present in equation 1, equation 2,
equation 3, and so on, or in any pair of such equations, or in
any three, etc. The same is true of the disturbances. A classi- '
fication could therefore be made either according to the localisa-
tion of the dynamic features or according to the localisation
of the disturbances. This, however, would lead to a very large
number of possible theories, even if we considered only the
most important relations, leaving out, for example, the defini-
tional equations and those ‘‘explaining " the variables of minor
importance. .

Turning to the theories actually put forward by wvarious
authors, it appears that many of them are not complete in the
sense of dealing with all coefficients and lags necessary to estab-
lish the equations. Some emphasise one dynamic feature (e.g.,
AFTALION’s theory; the acceleration principle); others, certain
disturbances (e.g., the agricultural theories). Others again do not
explicitly state dynamic features, although they contain them
implicitly. The over-investment and under-consumption theories -
are of this type. Taking the very simple case of over-production in
a certain part of the system, we find on ‘closer examination that
most explanations imply either that unexpected additions to
production (i.e., disturbances) occur, or that production takes
some time (i.e., a dynamic feature), or, thirdly, that it is
influenced by the rate of increase in some vanable (another
dynamlc feature). '

Fmally, some of the general theories draw special attention
to various sorts of “bottlenecks™. The latter are not, as such,
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dynamic relations, but, in our language, curvilinear relations,
in which each coefficient takes different values at different
distances from equilibrium, For systems containing such
relations, the likelihood that condition (iii) above is fulfilled
is greater at least for some values of the variables. Thus,
whereas curvilinear relations are not sufficient to bring about
cyclic movements if dynamic features are not present in the
system, they may cause a non-cyclic (cumulative) movement
to become cyclic at a definite distance from equilibrium. This,
by the way, is the raison d’étre of Professor HABERLER'S sub-
division, in his own theory, of the cycle into four parts: two
cumulative processes and two turning-points.

In conclusion, it may be stated that the points stressed as
essential by various authors come under one or other of (i),
(ii), or (iii) above, and this makes it difficult to give a logical
classification of their theories. That is probably the reason
why, in-the usual classification.— also followed by Professor
HaBeRLER in his book — it is not always clear which of the
above-mentioned aspects has been chosen as the principle of
classification. :

With these considerations in mind, let us see what is the
place in our system of the relations stressed by certain pro-
minent theories, and their relative importance for the cyclical
mechanism. We shall adopt the same classification as Pro-
fessor HABERLER: the rdle of monetary factors may therefore
be considered first.

(7.3) Tue ROLE OF MONETARY FACTORS

Professor HABERLER says:

““Money and credit occupy such a central position in our economic

» system that it is almost certain that they play an important rdle

in bringing about the business cycle, either as an impelling force
or as a conditioning factor.” *

1 HABERLER, loc. cil.,, page 14. The reference to the * impelling
force >’ applies more especially to the supply side of the market, and
particularly to a deliberate pressure on the interest rate by the banking
system. ;



— 184 —

Our study leads to the following conclusmns in this respect. .

(@) The mﬂuence of interest rates, in the restricted
" “sense of discount rates and other short-term rates, on goods
is found to have been very small (equatlon 2.4)).

(b The mﬂuence ‘of long-term interest rates on investment
activity in durable goods is found to have been moderate, the
influence of profits and, in the case of residential building,
of the shortage and abundance of houses?! bemg much
larger (equatlons (2.4) and (2.5)). '

(0 Although statistics are incomplete, it is nevertheleSs
probable that movements in commodity stocks were de-
pendent only in a small degree on interest rates (equatlon

(2.6)).

* (d) Conclusions (@) and (c) are confirmed by the results
. found for short-term loans, which also seem to have depended
very little on the short-term rate of interest (equation (4.3)).

(¢) The supply of short-term credits seems to have been

fairly -elastic (equation (4.56), in combmatlon with equatlon-
(4 63))- :

6} vadence of a change in the attitude w1th regard to

" rationing of credit, apart from the use of interest rates, is
not easily found; for neither investment activity nor the
demand for loans shows in 1929 any abnormalities in its
dependence on its causes. In the event of deliberate rationing,
we should expect actual investment activity and new loans
to stand below the levels prescribed by their “demand
factors ** (cf equations (2.4) and (4. 3))

" Thus, the general impression is that the monetary system
has been elastic. This means that no large influence has been
exerted by monetary hindrances on the effects of other factors,

! This fact seems, even more than oth jar
United States, ’ . ers., to be peculiar to the
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so that these other factors have been allowed to work out
fairly completely. Thus the evidence does not seem to support
any view according to which influences in the field of money
are the chief factors in the business cycles considered.! Only
if interest rates had showed much larger fluctuations than they
actually did would their influence have been important. This
does not of course imply that a" direct attempt to increase
the money value of total demand — e.g., by Government
spending — would not be important. It did not, however,
occur in a large degree in the period studied, and the cycles
found must be explained otherwise.

For the period studied, only small traces are found of the
tendenc1es emphasised by Mr. Hawtrey.* The proportion of
wages to other incomes is only very slightly changed, and the
amount of legal money in circulation did not increase in 1928
and 1929; nor were the limits of the note issue reached. .

A fairly considerable influence, however, was found to be
exercised by hoarding in-the following years, as a consequence
of the severe depression. This influence, which acted through
interest rates on share prices, and from them on consumption
(equations (2.1), (5.3)) and investment (equations (2.4), (1.9)),
seems to be the most important from the monetary sphere.

(7.4) NoN-MONETARY OVER-INVESTMENT THEORIES

. 'We may now turn to some of the best-known non-monetary
theories and the factors they use in the explanation of the cycle.
First the question of over-invesiment may be examined.

Professor HABERLER describes over-investment as a ‘““ vertical
disequilibrium .or maladjustment ** in the structure of produc-
tion — i.e., a situation in which industries in the higher stages
of production are over-developed relatively to those in the
lower stages. The supporters of the over-investment school
maintain that such a situation arises during the upswing.

1 Cf. HABERLER, loc. cil., Chapters 2 and 3A.

? Cf. HABERLER, loc. ¢il.,, Chapter 2. It may be remembered that
Mr. HAwWTREY doubts whether an ordinary business cycle has shown
itself in that period.
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In accordance with this view, our equations show t_hat the
higher the value of Z (general profits), the higher is the rz.itio
capital goods production bears to consumers’ goods production.
This fact certainly plays a réle in the cumulative process: the
greater Z is, the greater, a little later, becomes investment
activity; and the greater the latter, the greater Z is at the
same moinent, because of the higher general activity. This
process is very clearly shown in the equations, which state, on
the basis of our calculations, that profits are a highly important
factor for investment activity. . . _

One special form in which the over-investment theories
have sometimes — and especially in the last few years — been
formulated is that of the acceleration principle — i.e., that
fluctuations in investment would be chiefly governed by the
rate of increase in consumers’ goods production.

“ The proposition that changes in demand for consumers* goods
are transmitted with increasing intensity to the higher stages of
production serves, in conjunction with other factors which have
already been mentioned, as an explanation of the cumulative
force and self-sustaining nature of the upward movement. ... The
matter is of the greatest practical importance for the reason that
much light is shed on the fact, which in the last few years has been
more and more recognised and emphasised, that it is the produc-
tion of durable goods, of consumers’ goods as well as of capital
goods, which fluctuates most violently during the business cycle.” *

‘ This principle we have not found to be of much importance,
~at least so far as a direct influence on the shorfer fluctuations
of investment activity is concerned (equation (2.4)). It must
not be overlooked, however, that there is a high intercorrelation
between the production of consumers’ goods and that of .
investment goods; but, even in countries where this parallel-
ism was not found to exist, we found only little direct influence
of the rate of increase in consumers’ goods production.?

Over-investment is attributed by several authors to the
capitalistic structure of production, and especially to the long
period required for the construction of physical capital.®

! HABERLER, loc. cil., pages 8687,
2 C/. Vol. I, Chapters IIl and V.
3 Cf. HABERLER, loc. cif., pages 134-136.
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In our equations, the consfruction period plays a very definite
and also a rather important réle. For houses, it is one of the .
causes — but here only a minor one — of the duration of the
cycle. For general investment activity, the existence of a lag
of about half a year has a clear influence on the damping ratio
and the length of the cycles. This can be seen by changing
the lag between profits and investment: this changes con- .
siderably the coeflicients in the **final equation ”* which deter-
mine the cycles (cf. section (6.9)). The relation between the
construction period and the period of the cycle is very compli-
cated; at any rate, it does not follow from our calculations that
cycles would be abolished, were there no lag in equation (2.4).

Before leaving these theories, a word may be said about
the order of the revival in consumers’ goods production and
producers’ goods production respectively. A good deal of
attention is given to this question by SpieTHOFF,! CASSEL,
MircHeLL, and others,” and they all hold the opinion that

. capital goods show the cycle before consumers’ goods. Sta-

\ tistically, no evidence of any systematic lag or lead is found, -
either in the United States after the war, or in a number of
other countries.

(7.5) CHangEs IN CosTs

The element of changing costs of produétion, which has some-
times been stressed as a cause of crises,? seems to have been

1 Cf. HABEliLEn, loc. cil., pages 78-79: ' . .

“The phenomenon (alleged to be frequent) of consumers’ goods
industries feeling the setback of the depression much later than the
capital-goods industry is regarded as a verification of the [over-
investment] theory.” .

2 Cf. MircHELL, quoted in HABERLER, loc. cil., pages 107-108.

“The decline in overhead cost per unit of output [which was
brought about by the first increase in production after the trough
of the depression) ceases when enterprises have once secured all the
business they can handle with their standard equipment, and a slow
increase of these costs begins when the expiration of the old contracts
makes necessary renewals at the high rates of interest, rent, and
salaries which prevail in prosperity. Meanwhile, the operating
costs rise at a relatively rapid rate. Equipment which is antiquated
and plants which are ill located or otherwise. work at some dis-
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of less importance. This' may be supported by the following:
evidence. ' -

(@) In so far as higher costs mean higher wages, they are
also, if really paid, at almost the same moment, higher incomes,
and in the balance of total profits they almost cancel out
(relations (5.10), (2.1), (1.11)). This does not of course apply
to a country with a large international trade; but the United
States is to a high degree a “closed economy . Nor does it
apply to those higher costs which are not paid out but
which prevent production from taking place. .In this connec-
tion, however, the conclusions (ii) and (iii) are of importance.

(i) The demand for investment goods seems to be rather
inelastic with regard to price; and in any case the adverse
influence of a high price will as a rule, and partly as a conse-
quence, be considerably outweighed by the favourable influence
of profits occurring usually at the same time (equation (2.4)).

(iii) Consumption expenditure is also not influenced unfavour-
ably, but rather favourably, by a rise in prices (equation (2.1)).

In short, there has been a tendency for moderate increases
in_ costs to lift all money values to a higher level, rather than’
to upset the equilibrium. Equilibrium is only upset if prices go
up much more than they did in 1929, as they did for instance
in 1920 and in some pre-war cycles. L s |

(7.6) OVER-INVESTMENT »s. UNDER-CONSUMPTION THEORIES

Under-consumption theories are, in a sense, the opposite
of over-investment theories. Professor HABERLER summarises

advantage are again brought into operation. The price of labour
rises, not only because the standard rates of wages go up, but also
because of the prevalence of higher pay for overtime. Still more
serious is the fact that the efficiency of labour declines, because
overtime prmgs weariness, because of the employment of ‘un-
desirables ’, and because crews cannot be driven at top speed when
jobs are more numerous than men to fill them. The prices of
raw materials continue to rise faster, on the average, than the
selling prices of products. Finally, the numerous small wastes inci-
dent to the conduct of business enterprises creep up when managers
are hurried by a press of orders demanding prompt delivery.'”



— 189 —
as follows their divergent conclusions:

-“Is the turn from prosperity to depression brought about by a
shortage of capital or by an insufficiency of the demand for consumers’
.goods ? Does the investment boom collapse because the supply of
capital becomes too small to complete the new roundabout methods
of production, or because consumers’ demand is insufficient to sustain
the increased productive ¢apacity ?

. a
------ = LIRS I « 5 s & s+ *r = - - » . - . s = -

“Both theories contemplate what we have called a verfical malad-
justment in the structure of production; but these vertical malad-
justments are not of the same order. As we shall see at once,
the ‘top ’ of the structure of production according to the one theory,
- the ‘bottom ’ according to the other, is over-developed in relation
to the flow of money. In a sense, both theories can be described as
~ over-investment theories. In the one case, new investments are
excessive in relation to the supply of saving; in the other case, they
are excessive in relation to the demand for the product. That the
distinction is important may be seen from the fact that the conclu-.
sions drawn as to the appropriate policy to follow in order to avert,
mitigate or postpone the breakdown are diametrically opposed.
“According to the one view, every measure that tends to increase
consumers” demand and to reduce saving is helpful, According to
the other view, exactly the opposite policy is called for.” t !

»

. When putting the crucial question with regard to the situa-
. tion that prevailed in the United States in the year 1929, one
‘circumstance of importance stands out. The over-investment
theories are based on the hypothesis of full employment of all
-cdpital goods, a situation which may have been approximately
realised in some pre-war boom years. It was, however, far
from existing in 1929.* For this reason, it is highly doubtful

1 Cf. HABERLER, loc. cif., pages 128-129. o
, * This is reflected in our equations by the absence of any bottle-
neck — even in capital-goods industries — in 1929 (equations (3.3)
and (3.5)). The lack of capacity figures covering a representative part
of industry makes it impossible to indicate how far production could
still have risen in 1929 before a scarcity of capital goods would have
developed. :



whether the over-investment theory was applicable to that
situation, There is a further reason — viz.: the elasticity of
the credit system (cf. section (7.3)), even in 1929 — which
makes it probable that a deficiency of savings, if it had hap-
pened, could easily have been remedied by the use of addltlonz.al
credits.? In other words, if more had been saved: in 1929, it
would have led to such a slight fall in interest rates that invest-
ment activity would hardly have been stimulated; and the loss
of this amount of extra saving in the market for consumers’
goods would prebably not have been compensated.

(7.7) AGRICULTURAL THEORIES

.Finally, some attention may be given to agricultural theories.

Professor HABERLER distinguishes between the influences
exerted by agriculture — i.e.,, by changing harvests — on
general business conditions, and the influences exerted by
general business conditions on agriculture,? - ‘

The influence of irregularities in harvests on general
business conditions shows itself in the determination of farm
prices (equation (3.4)) and, consequently, on general prices
(equation (3.3)), as well as in the influence of farm prices on
consumption (equations (2.2), (2.3) and (2.1)). Farm prices
themselves are rather strongly affected by supply fluctuations
(the flexibility being about 2); but it seems doubtful whether
the influence of f on the system as a whole is large. This doubt

1 Cf. G. CassEL, reproduced in HABERLE;I, loc, cit., page 79.

“ The typical modern trade boom does not mean over-production,
or an over-estimate of the demands of the consumers or the needs
of the community for the services of fixed capital, but an over-

- estimate of the supply of capital, or of the amount of savings available
for taking over the real capital produced. What is really over-

estimated is the capacity of the capitalists to provid !
sufficient quantity.’P Y p provide savings in

* Cf. HABERLER, loc. cil., page 154.
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is primarily based upon the following evidence:

(i) Farm prices fluctuate chiefly because of changes in
demand; the influence of L,,+L, in equation (3.4) is much
larger than that of f. .

(i) The fluctuations in farm prices are only te an
extent of 209% reflected in the fluctuations of prices of
finished consumers’ goods and services (equatlons (1.8)
and (3.3)). _ ,

(ili) The rdle of prices in the business cycle is restricted
for reasons given above (section (7.5).

As to the influence exercised on agricultural incomes by
fluctuations in industrial activity accompanied by similar fluc-
tuations in money demand in general, Professor HABERLER re-

~marks that *“the process is tempered by two factors:

' “(1) The demand for consumers’ goods as a whole is more stable
than the demand for all goods;

*(2) The demand for consumers’ goods of agricultural origin is
, more stable than that for consumers’ goods as a Whole,” 1

The influence of general business condltlons on farm prices
is reflected by the term 2.61(L_,+L,) in equation (3.4). This
figure points to an income elasticity for expenditure on agri-
cultural goods of about 0.5 (¢f. section (3.4)), whereas we found
the income elasticity for total consumption to be in the neigh-
bourhood of 0.9; # these findings are in accordance with Pro-
fessor HABERLER’s second point. The first point is equal]y

confirmed by our figures.
In commenting on the varlous “agricultural *’ theones,

Professor HABERLER observes' ’

, “It is a more serious shortcoming of these agricultural ’ theories
that they are not agreed on the important point as to whether

3 HABERLER, loc. cif., pages 165 166.
1 A weighted average of the marginal propensities to consume with

respect to urban labour and non-labour income, and farmers’ income,

divided by U’/average income.
3 HABERLER, loc. cil.,, page 154.
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plentiful harvests are correlated with prosperity. anfl Jpoor hal.rvesjfs'
with depression, or the other way round; and their divergence in this
respect is symptomatic of a fundamental disagreem.ent as to the
" channels by which the influence of agricultural fluctuations is brought
to bear on other departments of economic life.” )

In this connection, it may be pointed out that, in our final
equation for Z¢, various terms occur representing the influence
of autonomous changes in harvest (f), the first and largest with
a negative, the second with a positive sign (—1.847f + 0.708f_;).
And it is quite probable that, in any final equation obtained
for other variables, these terms will again be different frdm
those in the equation for Z°. All this reflects the fact that har-
vest fluctuations work in a complicated way, partly positively,
partly negatively. ' : :

(7.8) SOME GENERAL STATEMENTS ON THE CHARACTER
oF THE CycCLE '

This set of observations on some of the more important
business-cycle theories may be concluded by a consideration
~of certain very general statements made by a number of dif-
ferent authors on the character of cyclical movements.

_ 1. The first is that the depression is an inevitable consequence

and a necessary readjustment of -certain disproportionalities
which have previously developed.! Our statistical investiga-
tions show that, with the given economic structure (described
by the coefficients in our elementary equations), the depression

t Cf. HABERLER, loc, cii., pages 57-58:

‘** The depression was originally conceived of by the authors ¢f the
monetary over-investment school as a process of adjustment of the
structure of production, and was explained in non-monetary forms.
During the boom, they argued, the process of production is unduly
elongated. This elongation has accordingly to be removed and the
structure of production has to be shortened or, alternatively, expenditure
on consumers’ goods must be reduced (by retrenchment of wages and
other incomes which are likely to be spent wholly or mainly on con-
sumers’ goods) sufficiently to make the new structure of production
possible. This involves a lengthy and painful process of rearrangement.”
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is certainly a consequence of the preceding boom. It is neces-
sary, however, only in so far as.(i) the economic structure
is not changed and (i) no exogenous shocks (amongst
which certain measures of policy are to be counted) occur.
Several forms of policy seem to be possible which. would pre-
vent a depression from developmg and yet overcome the
dlsproportmnahtles

+ 2.- A second proposition is thaf there may occur an aufomatic
revival from a depression.* The mechanism found for the United
States is such that anautomatic revival, indeed, is to be expected
for the short waves: the movements were found to be cyclical
(cf. Chapter VI) As to movements of longer duration, we are
not yet able to make a deﬁmte statement (cf. page 149).

3. A third statement made by a number of theorists is that -
*‘the recovery.from the depth of the depression has a wrong lwisl
from the beginning®. This statement must probably be understood
in the sense that it is impossible to prevent a boom if once recovery
has started from the bottom. In this sense it is the counterpart’
of the above statement 1, and seems untenable on the same
grounds. This has been shown explicitly in section (6.3); and,

-since this demonstration is independent of any particular features

of the system of equations, it may as well be formulated in
this non-mathematical way: that the position in any year,
though depending in part on what happened before, may be
considerably influenced by fresh “‘shocks ”’; and, if such shocks
are a systematic sét of measures, it is certainly within the
possibilities to prevent a boom from developing to dangerous
“heights.

1 Cf. HABERLER, loc. cil., page 391.
' ' 13
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APPENDIX B

TABLE 1. — LIST OF EQUATIONS
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TABLE II. — TREATMENT OF THE MONETARY GROUP
' (All trend terms omilted)

No.

Rerel;enoel

Variable

« explained * Explanatory variables Omissions
1 |
|Au+ B[ M [ mg | I U+V ‘[ C my, M
1 4.4 M =| 26 —25 6.6 _ ’ VC [cf. section
2 | 4.63,1.5 M = -1 —0.42 0.020 0.29 0.03 (4.62)]
31 1-2 0 =| 26 —26 7.02 —~0.020 | —0.29 | —0.03 '
4 3 —042mg=| 156 | —1.56 —0.001 | —0.02
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11| 9—10 0 =| —463 5.26 —0.26 | —0.039 0.07 | —0.05 | —3.66
12 | 1.7,4.2 0 = 0.26 0.011 0.05 —0.17
13 | 11 + 12 0 =| -—4.63 5.26 —0.028 0.07 —3.66 | —0.17
Nn-n ;207 LT E;’{ H '
14 4.8 —0.028n = —0.07 0.18 | —0.58 | Constant term
15 | 13 + 14 0 =| —4.63 5.26 —0.07 . 0.07 —3.48 | —0.75
16 15 mp =| —1.33 1.51 —0.02 0.02 ' —0.22
17 16 —6.4my,=| 851 —09.67 0.13 —0.13 1.38
18 | 4.8, 16 n =| 851| —967 2.49 —0.13 22.0 | Constant term
3 19 461 |151 M = 0.065 1.51 -
. =& 20 461 |—967TM'= —0.416 —9.67
y=i% 16 + 19| my, =| —1.33 —0.02 - 0.065 0.02 1.51 —0.22
=iy 18 4 20 n =| 851 249 | —o0416 | —0.13 | —9.67 22.0

— 661 —



TABLE III. — THE PRICE. GROUP AND THE STRATEGIC GROUP

{All trend and cumulants orhitled)

No- Relerences Equations used Omissions

-Price group

1.8° 1.8 0.80 p* +0.20 mp .

p =
- 1.10° 1.10 U.= u+0.60p
1.11” i.11 u=u4+w—w._y
- 112 1.12 U =u"+4+060p
3.1 3.1 lyo042 =030 + ) + 0.39p .
3.2’ 3.2, 5.7 mrp = —3.51A. +03622°1+0394Z°,2+04792°3+213Lw 1
. —025p_, . . .
3.3 - 3.3 'p:|_o.21 = 0.471 + 0.25 pf
3.47- - -3.4,5.7 pf = —954f+0444z°+04832=,+0587z 2 +261L,
3.5/ 3.5 q = 0.351 + 1.29 vl 0.46 -
5.8 5.8 Lp = 0.28 (u + v) + 0.301 .

= 00C —




TABLE 1II (continued)-

References

No. Equations used - Omissions
- Stralegic group : X
2.1’ |51, 2.2, 5.7, U’ = 0452 Z° 4 0.326 Z°4 4+ 0214 Z% 5 + 0.056 (n — n_q)*
1.3, 5.3, 5.1, ’ + 0.049 Apf + 0.95 L, + 0.022 mg + 0.025 pf 4 0.03 p
1.9, 5.6, 5.4,
5.5, 5.2
2.4 |24, 1.7, 1.2, v’ = 0.271Z° + 0237Z_4 —~ 0033Zc 2 + 0.020n + 0019n_;
" 1561, 1.9 —0.030 ¢ - 950 + 0120(p 1D 050" . :
2.5 2.5 top = — -0.30 k4 0.074 Z¢,0.042 mg, — 0.031¢p,
’ —0.038m +
1.4/ 14 vg = 1.09Ah
2.6 2.6 w = 0.105u’ 4+ 0.047 u’_, — 0.187 (mg) 44
4.6’ 4.612 H = 030(Z¢, —2¢ - 7)
4.91° 491,12 5.1, n=-.4087Z‘=+22102“.1—0095Z°2-—013(U+v)—0.020q——0.004q5
1.9, 2.2, 5.7, —042L, —0.011 pf + 2.49(n—n_q—20)" —9.67H
1.13,1.14,1.15, + 8.51 (Au + P)
- 11.16 - _ '
5.10’ |5.10,5.11,1.13,] 1.452° +0.262%, = U + v —029h_4 + 011 ¢ + 0.012mp — L,

1.15,1.16, 2.5,

54 - 5.7, 59

—0.036 (u + v) —0.213 Z°—0.231Z% 4 —0.225Z¢

— 0.002 B, -— 0.037 myp

® 0.025 0+ 0.031 1, may, with good approxunatlon. be replaced by O 056 n—3,

by 0.056 (n—n_,).
t+ The approximating form of equatlon 2 5 wﬂl only be used:

() to study the systematic connection between 2.5 and 1.4 (section (6. 6))
(ii) in the substitution of pg in line 265, where vg has a very small coefficient.

which again may be replaced

+ In equation 5.10’, however, vg has been substituted by equation 2.5, with the omission only of the mu-terin.-



TABLE IV. — TREATMENT OF THE PRICE GROUP

Explanatory variabies

We now combine, in 111 and in 112, the first two terms and put: -

Fl
F2 =

—3.36 h_q9g + 0.021 Z€ + 0.299 Z° 4 + 0.330 Z°5 + 0.373Z%3 + 0.992f_112
0.181 h_y 93 + 0.415 Z¢ + 0.441 Z% 4 + 0.536 2% 5 — 0.015 Z% 3 ~ 9.084 [_g.01

) . Variable
No. References' - . - tex-
plained Coeft. | Var.| Lag Coefl. Lag Coeft, Lag l Coefl. | Lag
- |
Various mn " p’ bt u+v
101 | 1.8, 3.3’ p=| 0378]1 |-0.21 0.200 0.200 | —0.21
102 | 101, 3.1 p=| 0147 p |—0.63| 0.200 0.200 | —o0.21 0.113 [—0.63
103 | 102, R p= 0.234 | —0.11 0.234 | —o0.32 0.132 |—0.74
” . LEX
104 | 103, 1.10° p=|—0079 | p |—0.74 0.234 | —0.11 0.234 | —0.32 0.132 |—0.74
105 | 104, R p = L 0.217 | —0.08 0.217 | —0.27 0.122 |-—0.69
106 | 1.10%, 105, C, R (u+v) = —0.130 | —0.06 | —0.130 | —0.27 0.927 |+4-0.05
107 | 3.14, 106, 105, C [ = 0.046 | —0.48 0.046 | —0.69 0.326 |—0.48
108 | 5.8’, 106, 107, C L, = —0.022 0.23 | —0.022 0.358 [—0.09
109 | 3.5% 107, C g=] 1290 | v’ |—0.46 0.018 | —0.48 0.016 | —0.69 | 0.114 |~0.48
’ ' — 854 £ + D44 20
A 4048322, 4 0587 2%, _
110 | 3.4°, 108, R pl = - | —0.054 0.23 | 0.946 0.884 |—0.09
' 3.50 h s + 036225
+0.394 265 - 047925,
111 | 3.24,3.3%,107,108,110,C, R | mp = 0.956_| 0.04 | —0.104 | —1.12 0.596 {—0.99
112 | 110, 111, C, R pl = — 0.052 0.27 0.952 '0.852 | —0.07

1 See note on next page,

—_ zoz-—_



TABLE 1V (confinued)

Vnrlabl.e Explanatory variables .
R References ? ‘“* ex- ‘
e i ,”""‘“’d" | Coeft. |Var| Lag Coefl. | . Lag  Coeft. Lag | Coefl. | Lag
. Various F1 r U+e
113 | 111, F* mp = 1.000 - 0.596 |—0.99
114 | 112, Fs pl = o . 1.000 | 0.852 |—0.07
115 105 | p = 0217 [ —0.06 | 0217 |—~0.27 | 0.436 |—0.65
116 { 106 U+D = —0.130 | —0.06 | —0.130 | —0.27 | 0.739 | 0.22
117 | 107 ; 113, 114, C T - ‘ - 0.046 | —0.48 0.046 | —0.69 0.392 |—0.58
118 | 108 ) . Ly =| . —0.022 | 0.23 | —0.022 0.326 |—0.06
119 | 109 g =| 1200} |—0.46] 0.016 |—0.48 0.016 | —0.69 | 0.138 |—0.69

* The symbols € and R are used in the column * References ** to indicate: ’
C: a combination into one term of two or more terms with the same variable on the right-hand side of the equation. The coefficient of this
one term is found by the addition of the coeflicients of the various terms combined, and its lag is an average of the lag of the various
termns weighted according to the coefficlents of each of those terms:

=3 + B +

In the left-hand member.

-01 + F:X 0.

‘--~)x pll+‘5::+

ﬂ: + pa S O
R: a rearrangemeni, consisting in the combination as descrihed above, on the lett-hand side, of terms with the same varlable in both members
of the equation, and the subsequent application to all terms of such a faetor and such a shift in time as to obtain a coeflicient 1 and o lag 0

— €03 —



In the course of the following elimination proéess, three more F's will be introduced:

“ef.

TABLE V. — TREATMENT OF THE STRATEGIC GROUP

F* = 0.4522Z° + 0.326Z¢, + 0.214Z¢, + 0.056 (n—n_,) + 0.049A pf

F¢ = 0.271Z¢ + 0.237Z¢,
F* = F% — 0.049Ap/

- 0.033 2¢,

+ 0.020n + 0.0197_,

~

cf.

{

equation (2.1")
equation (2.4")

ferms with mﬂlﬂﬂ'}' of 0.001 or 0002 have been omlited. Exceptionally, lerms with larger cocfficients have been omitted aﬂar d had been ascertained that th

eir repercussions were verg weak.

In some cases, 7
' {‘ . Explanatory variables } No,
No. | References Variable * xp , | |
n ' : 201
201 | 1a1%. 28’ U= 1,105 u’ = 0.058 ' _y — 0.047 u’_, . — T l—-—__ :
‘ Vartables —— 0.001 (U + ») || 0.001 F! | 0.001 F ] 9.001 ¥ “‘ b.001 'BJ i = . ' -
Lags —1>- 0| —1f -2 -3 o —1] -2 0| —1| —2| -3 of —1| —2| —3 —t o] —1] - | = i
' 202
202 | 118 095 Ly =] 201 19 —26 5 —21 P
203 | 115 ~057p =| —87 |—162 -1n7| -7 { —91| —33 20
204 114 n 0.025 pf = 20 1 25 205
205 | 13 002 mp = 13 22 "
208 | +,2.1°, 112 §" w =] 224 |—120 —121| -2 —87 | —33 1000 . 208
207 | 208 0.105 u’ = 24 | —14 - —13 -8| —3 . 105 oo
208 | 206 —0.058u’.y = -13 7 . 7 5| 2| —58 208
209 | 208 ...o,oﬂp -y ™ —11 |~ 8 ‘ 6 4 —47 209
210 | 115 _ 060p=| 92| 170 122 95 35 :
a1 | 4,110,201 . } U=| 340 14| —4 6| —12| 13 6| —1 4 6 1105 | —58 | —47 515 :};
212 | 211, R U= 21 —86 9| —18| 20 9| —2] 6 9 1674 | —88 [ —T1 ; - s
213 | 212 0.021 (U40)_; = il S g . e 214
214 | 212 ~=0.006 (U4D). g = - 15 14 215 -
215 | 212 0,000 (U4p)-g =
216 | (2124 ...215) ' . § Um . —18 20 o ~2 ¢ 9 1674 | —53 | —83 15 515 32| —9 14 216
217 | 119, 1.14 —0.030¢ oo = —4 ‘ . 2 37| —2| —37 ::7
218 | 115 0120 Py s = 44 8 11 15 6 20 ; 2 8
28 | 117 - 0.080 I gy = —22  —2 —3 -2 —1 29
220 | +,24’ } oo 18 6 11 12 6 18| —1 2 37| —2| —37 1000 | 220
. y 5 7 | .
. | 13 0.018 (U+0)_y +0.008 (U40)_g= g 30 27 10 o]
222 | 2204221 Tl - ] n| 12 6| 18| —1 30 2! 37| —2| —10 10 1000 | 222
3 0.001 F* - I! :
‘d -
n3 | 22, 114 — 0,002 9—0.010_ u+o$1o_, —2| —10 10 | -2 | =10 223
24 | 224223 - v =| 008 | —10 10 11 12 6 18| —1: 30 9| 27 224
225 [ 216,224,114 -l Usw| 514 | 27| —% 4| —-12 26 9 1 15 T 1674 | ~~38 | —77 151 515 46 225
26 | 224,225, 1.14 (w+p) =| 1512 17 6| 14] —1 38 9 7 33 8 ; 1674 | —8 | —68 15| 1515 73 226
. : = | 0.001 P I 0.001 pf J
N datin]= * . N ﬁ -
227 | 114, 226.{ tion ! pf =| 1198 | 104 6 1| -1 30 g | 1006 27 8 1326 94 | —54 8| 1200 | 149 65 | —60 | -8 3 227
28 | 227, \«F { =] 1281 | 111 6 12 —1 32 10 | 1076 29 9, 1418 | 101 | —58 9 1283 | 159 —64 | —9 3 228
p .
229 | 228 - 0.064 pl_y ~ 0.008 5/, : ' _
’ +ooospr_.-= —82 | —19 3 -2 —69 | —12} —o1 | —19 1 —82 209 .
230 | 2084220~ 1pf =] 1281 20| —-13 15| —1 32 8| 1076 | —40 | ~3| 1418 10 | —177 16 | 1283 77 239’
231 | 230, wintien st ipl 63| —e3 2| ~2 53 | —53 1069 | —89 | 4 63 | —63 231 -
232 | 228, 291 1817 | —80 3 19| —1 38 9| 100 | —56| -4} 5| 1790 |—125| —72 | 21§ 1620 | —33 232
33 | 224, 281 a w| 98| —8| 9| -1 11 12 6 20| —3 32 8| —1 29 a33
234 | 119,232,233 g=| 78| 712 | —86 5 16 25 11 15 34 5/ —2| 102 160 11| —1 92 | 149 ' 234
5 | 18,232 o=} 405{ 5| —1 8| —27, 17 4 9| —15 1 2] s8] —2} —25 5| 49 29 235
238 | 116,232 (ko) =] 1459 [—344 18 17 |—123 26 2 —5{—102 13} .4 1615 {—405 { —45 31 | 1461 |—294 - 236
87| 113,232 ann =] 10] 93| —53|, 2} 1000 -—1 22 1 59 | —33] 2 11} 1055 | —74 | —42 10| 956 237
A o ) ' R . .
St e e e - «- wwu ey JTreatment of n-equation and ZC-equation _ _ . . . . _ N S
g: 232 —013 (U4w) =[—210} 12 -2 5| 1| =13 7| =1]| —1 —233 18 9| —3|—211| 4 238
55 o, ~ 042 Lp =|—208 | —2 -3 n{ -7 -2} —4¢ 6 [ =1 {—230 1 1) —2|—208| —9
240 | 230 ( 4.1 —0.011pf =] —14 —-12 —18 |- 1 —14 | —1 :3 o
241 | 234 . —0.020q ={ —16 | —14 | -1 -1 ' —2| -3 -2 | —3 2:2
22| 4 Sp = (238+... 2;1)- —448 | —4* =5 11| —13| —3% —29 12 —1d] —2¢]—481 14 21| —5%'—-435| —9 242
243 | 132, — | ) -
ol 1 ul , (l:)-l;:': - 16;; :g _3 13 —; _ 33 g mg —5;5 : 51 1790 |—125 | —72 21| - 620 | —33 243
M5 | 237 0.012m R g 1m| 18 1 10| 16 | 244
246 | 25 MO “loaf-as | —s 1] —e 2| ~17| —a —o| i = Bt - 22 ( P
247 | 230 ~0.036 (udb) =m| —53 | 12 q| T8 2] 25| —5)—4% ) —22 246
+ S; = (243+4... 2:.7) =1 1158 7* 17 13 44 23 6| o3| —a2 5 3e| 1105 | —77 | —a3 1 o s
v | : | _
_ “'_hb'“pj 0.0m 2¢ 0.001 4 nr 0.001 ¢ [ 0001 v, “T"m’;-.' || H I | a0 0.001 A
oy ool o) 1] —2)| —3) —a) —2| —3| —4| o ~x| of —1| ol ol ol o —1] —2] —s
24 : B - — : "
- 242, -2 81 . -5 —37 44 1
22;2 definitions Sn, terms Flod m| —12| -3 -n 8 -5 2 263 j— 109{ . 249
with f F, s =|—121 |—108 15 i : 250
2592 of ¥'s ] —_9 —9
23 | qorr ‘...:.... ml=27|—151| —80 ) 10| .4 b il x;
. M L - —_ ! ' , o
254 | .45 Other terms o 43:1 =] 4087 | 2210 95 "|—435} —9| 249|067 | 851 253
-91” 0 - — . ——|
256 \ 254, R 1.0% i gg; ::;g :*7’:‘ 18 —1| —42| 48 263 | —o0g|—435 | —o| 240|067} 851 18 254
%6 ) 255 0.0178; = e | 1B =1l —ai 254 | —9p5)—420) <o} 240]—033} s21- 17 255
257 { 2554256 ~ ‘ — — : v el B t ! 256
 R=| 3607 | 1941 |—142 121 =19 —a1 48 14 254 —op|—420) —16| 240 |—033| 821 257
28 | B ' ' . ' ; ' : -
28, o - 1 13| 2 24 9|—148| —77 o
g 'dennﬂlonl Sz, terms ) F,, ., o=l 391 -2 36 | —18 17| —8 —845 | 201 22:3
260 \“r‘ L b B BT 4l ,3 1 23{ 22| ° 260
- vor-ta =] 50| 355 211 —as 5 . 67| -7 i 20
+ [ = —} A ;
| { Sr=) 83 670 231 | —15 —131 | —83 —s845{ 335 | %0 | —49 | 1 3 262
f . . ' . . l(-—-_t-a)- ‘H- I As 4+ P 1
i A X
! ‘ . . _ t _ o —1 o| —1 0 —1 :
263 | 257, ¢ ntermsin362m| 325 | —3 (=104 21 5 4 » —
- - 8 -2 23 | -— 38 20 0.22 | —0.12 | —0.84 0.46 0.74 | —0.40
s.w -] — 20
264 ' _ Other terms of 5'.“’ 1663 | — 401 |—225 —290 ‘- 81| —17 :g:
:il ;;2-: 300 Iz:- ~445 | 177 | —o8 ¢ 12 | =135 | —77 | —305 |—822 { 3315 t | 022 (—012§{—084] 046 | 074 |—0.40 265
4 - 308 —220 13 27 | =303 | —173 |—685 | —1847| 708 049 |—027 {—189 | 103 | 1.86 [—0.90 266
® Terms < 001 F are neglected In the folibwing calcula e —
{ Smail logaed terme omitted. - ul:‘ calculations. ) ;
A i . :
’ o Llerms and f rounded to eniire number of years. : : 4



APPENDIX C

STATISTICAL MATERIAL USED

STANDARD UnITS

1. Money Items: milliards of § (107 §).
2, Physical Quantilies: milliards of $ of 1929, l.e. values at 1929 prices.
3. Prices: Indices, 1929 = 100; except n: 1926 = 100,
4. Interesl rafes: in 9%.
Deviations from Average &g
Vardables g .;:, Varlables
1919 | 1920 1921 1922 1923 1924 | 1925 192§ 1927 1028 1929 1930 [-1931 1932 <
A —76| —77{—72 —51'—44 —31|—10| 7 | 3 | 76 | 133 | 109 { 37 | —37] 174 A
Au  10.94-1.20-0.78/—0.26 —0.01| 0.37] 0.31| 0.39, 0.50| 0.14' 0.22 0.39 0.64 017, 3.78 Au
Bb |24 -26|-27|-28 -19 |-1.3 |-0.6 |—0.5| 03 | 1.4 1.3 17| 39 6.8i 16.3 B
ABe . 20| 16|-111] 19| 32| 28| 231 26| 24| 1.7 =27 !-50 -7.2 48 | ABe .
(AB?+ ABY)  4.81-1.82-0.53/—0.68 —0.81|—0.90 —0.70,—1.13 —1.10.—0.67,—0.93 —0.23, 1.79. 2'934 —0.03 i(-\B'H; AB))
Bi  |—29,—24|—20|—18{—13| —7 | —1| 5 | 10 | 15 | 20 , 23 | 20 | 18 j 100 Bl
(Bf—R¢) —0.14 0.77| 0.66|—0.08 " 0.09|—0.28—0.16,—0.08 —0.21| 0.19 0.30 —0.38 —0.37,—0.34 0.651 (B'—R")
B, —38| 08| 2452 -37|-30|-03} 14 27| 56| 80| 52,08 —5.5 7 36.5 Bs
B! | 245 1.47] 1.26] 0.38'—0.76 —0.91'—1.17|—1.29 —1.12.—0.73—0.48 —0.71  0.24 1.32  2.13 B{
C 26/ —20{—11{ —9 i —6 | —3 | —3| —2| 2 7 115 22 17 | 12 1 71 C
Ac | e j2|=8 3 |-3|-3/_1{3 | 1110 |=3(—12]-5] 3 AC
H | 0.00 0.00; 0.00; 0.00 0.00| 0.00. 0.00; 0.00. 0.00/ 0.00. 0.00; 0.09 089 208 -— H
M’ —0.01 0.40 —0.04—0.33 —0.05.—0.05'—0.09,—0.05 —0.11'—0.16 —0.13 —0.33 0.10 0.81  4.01 M
M° 9.7 7.6 |-9.8 |-7.4 |—4.1 |-15| 19| 39| 66 | 9.3 | 9.4 | 74 | 4.2 |-27 438 || - M
P ! 0.82 0.74 —0.26'—0.34 —0.38'—0.19|—0.11/—0.16 —0.10 —0.19 —0.39 —0.10 —0.03, 0.69. 2.28 P
R —0.31—0.22/—0.30/—0.28 —0.19/-0.04' 0.11] 0.15, 0.23] 0.30, 0.30| 0.31 0.22-0.16 206, R
S Ij—18'—13 —13|—13! —8 | —71—=31] o | 6 13 | 22 | 22 1} 12 3 ! 3:--; S
Ca, Tl I ! | ' : e

— CO7. —



"APPENDIX C (continued)

Devlations from Average & ‘2“ )
Variables - ] §§ Variables
1919 | 1920 ! 1021 | 1022 | 1923 | 1024 | 1025 | 1926 | 1027 | 1928 | 1920 | 1030 | 1081 | 10m2 | <3

p -tz |-00 12 |-11!03]|03| 02| 06| 00| 12| 18] 17| 03 —13 40 D

E _46 |28 !-37]-23|-08j-01] 12| 15| 22| 35| 49| 3.7 ] 0.6] —3.0/ 18.7 E

E, |-01]/00]o0o|loof{oo|o0o0o|o01]|oo|ooflo1|[o1|o1| o2 oz 01 Ea

Ep 01| 1.9 '~1.4 |-1.0 |—03] 01} 06| 07| 08| 1.1 | 16| 05| —1.3 —3.2 12.2 Eg

E; [.05|17-01/-03/| 01|01} 0002|0202/ 04} 000816 3.7 E?

E;f 0.7 06 —0.2 |02 =01 | 0.0 | 02| 01| 00| 00 02|03 | —05 07 17| ~Eg |
G 02| 011-05| 03| 04| 10| 36} 26| 34| 88} 52|43 115 7.5 10}~ G

K, [~11|-09 0.8 |-07 —05|-03 01/ 00] 034 05| 07| 08} 08 08 33 K, B
Kp |~0.4|-03-02]| 03| 04| 06| 05 03| 01} 03/ 03[-01 08 —1.2 18 Kg &
L. (-0.7 |-0.3 ~0.4 |03 |01 01| 01| 02| 03| 05} 06| 04 00/ —0.6 27 L, |
L, |-23|-26'—23|-22|-13|-03] 03] 10] 1.8 25| 26| 23| 1.0 —0.9] 11.9 L,

L, [-25| 41/~49|-32| 15] 05| 1.6 33| 25| 30| 55| 15| —3.7 —0.5/ 27.6 Lo

z 34|32 ~58| 00| 28| 26| 52| 48| 41| 58 63 37 |—12.017.1) 16.1 z

ze | 39| 14'40{ 03] 18] 09| 31|30 20]87]| 42|29 -78-101) 45 Ze

N |-17]-03|-12]09| 00}-03] 00| 09|09 10] 1.7]| 1.1] 02} —09 94 N

v |-75]| 011-137-77 |-03 |—0.1 | 4.0 | 83| 81 [10.7 {148 | 4.7 |—6.0 |—15.7| 59.3 U

U* |86 00 |-138/-79 |10 |01 | 40| 82| 7.9 |10.8 |148 | 51 |-53 |—14.7| 59.3 U

U, |[-10|-01]|—19~17] 00 05| 12( 19| 14| 1.7} 26| 04 |-16 | 3.4 75 Ug

Ui |76 |02 '—11.9(—6.0 |-1.1 |05 | 28 [ 62| 6.4 | 97 |12.2 | 4.7 [-3.7 |-11.3} 51.8 v/,

v | 17| 03} -38—22( 20| 15} 25| 33| 36| 51| 46| 0.4 {—5.0 [~10.0/ 18.2 &

v:  |-06] 1.8|—30/~26| 07] 00| 04| 1.7| 23| 40| 47| 1.5|-33 | —76] 155 | "V’

Vs |12 |-16|—0.9 04| 1.3 15| 21| 16| 14| 11 |01 [-1.2 |-1.7 | —2.4] 27 Vs

"



—15
0.27
0.32

—19
—9
—10
—2.6
—1.4
—1.2
--0.7

-~0.04
—6.5

—0.2

0.90
0.33
0.2
2.8
—11
—32
-1
18
39
15
25.
48
19
23
~1.4
—18
—10
—10
—2.7
—0.8
~1.9
—0.6

0.25
—5.5

—1.4
0.81

—~0.61
—0.3

— 41

n.:‘,’_"wc',juu

—-2.3
- 18
- 15
—-15

—4.0
—3.0

—1.0

—~0.4

0.33
—4.5

-1.3

-8
—0.04
—0.51
—1.0
0.0

—28
14
-3

—3
-3
' —7
—5
—14
-1.1
—13
-7
-7
-1.2
~2.1
0.9
—0.3

0.13
—3.5

—0.5
—1
0.00
0.04
0.2
0.3

27

0.7

—0.13
--0.26
—0.2
—0.8
10
—23
14

-3

-1

-1.1
—~6
-1

| —1

. 0.5
—0.7
1.2
0.4

0.08
-~1.5

03

-0.26
—0.12
—0.1
—0.7

—0.09

—0.5

3.0
1.5
1.5
0.5

—0.12
0.5

1.2
—0.51

—0.15
0.1

2.1
1.3
0.7

—0.18
. 1.5

1.4
—0.49
0.15

006

—0.32
2.5

2.0

—0.28
~0.01
—-1.2

1.3

—0.46
—0.25
—0.2
—0.8
-2
54
- 57

3 1

-8
-2
-2
—-11

1.3
14

1.2
2.5
—1.3
0.2

~0.08
4.5

—0.2

—0.30
1.05
1.5

—~2.1

-7

— 56
—13
—14
—12
-13
- 37
—12
- 10
2.4
15

-3.1
—-15.
—-1.7
-0.6
0.02
5.5

—7.4

0.22]
0.0

83
4.98
0.04

47 |

4
89
96

100
104
99
99
97
100
98
11.6
165
60
60
18.1
15.3

2.8
6.7

1.71

— 102 —
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APPENDIX C ( contmued )

GRAPHS OF STATISTICAL MATERL*\L USED
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N The geries of ﬁgures given in the precedmg table are represented
graphically above. They are grouped in about the same way as in
Appendix A. The unit is the same for all series in each group and
the correct relative magnitude of the fluctuations of each series is
obtained by multiplication by a round figure, from 2.5 up to 250.

. The unit is chosen in such a way that the multlplier in the first
series of each group is equal to 1.

L

II.

- IIL.
IV.

Money Items
Interest Rates
Prices
Physical Quantities.
V. Miscellaneous: «

_Unil
50 % 10* §

2%

50 points

Pareto’s unit,

20 x 10* § of 1929

i4
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* APPENDIX D

SOURCES OF MATERIAL

Note on the System of Description.

The combination and working out of different series have been:
" described as far as possible by formule rather than by words, in order
to give an unambiguous and short résumé of the procedure.

1. (1), (2)..., (1.1) veay (1.11) e (ﬁgures in italics within
brackets and subdivided according to the decimal system).! Each of these
symbols relates to a figure, or a series of figures over time. Its meaning
is ‘explained in the section on the variable treated, either by a formula
which reduces it to other symbols, or in words. The numbering of the
symbols is recommenced when the next variable is discussed.

IL. (1)1929... indicates the value of series (1) in the year 1929,
This way of writing is often used, especially when a series is brought on
to another basis, The transformation of series (1) to the basis of series (2)
by multiplication by a gwen ratio for 1929 is described as:

i (2)1gz0
(1) x (1)1929 '

111 (1), (2) . .. (thick upright figures within thick brackets, no decimal
subdivision) refer to the list of sources used, given at the end of this
appendix (page 235), For the reader’s convenience, authors’ names are
mentioned in the text. The numbering is contmuous for the whole of
thls appendlx. .

IV. (3192¢) indicates the 1928 volume of the penodical pubhca-
tion (3). (Indication of year and pages is not given for periodicals,
except when more or less special tables are used ~or when the series is
difficult to find.)

V. Ordinary figures are used thh the same meaning as elsewhere
in this publication (¢f. Appendix ©).

' In a few cases, these figures are in thick ifalics for the sake of clearness.
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VI. In a few cases, upright figures in brackets are used Lo indicate
equatlonS‘ in these cases, the word “ equation” is added.

VII (Cf. Appendix A, General remarks.) Plain letters are used to
indicate both deviations from average and absolute values, provided
this does not lead to confusion. A single dash above aletter or a numerical

symbol (U or (1)) indicates an average for 1919-1932,

In the descripiion of the symbols, the wordinf; is generally identical
with that of the source from which the series is taken,
. References to periods are inclusive of the last year mentioned.

" The series are described in the order of Appendix A.

'A. ASSETS HELD BY INDIVIDUALS, VALUE

=l

[ll

+ 0.0156 nG'
Lb : i

3

0.0156: cf_. page 33.

Au. MONETARY GOLD STOCK

Monetary gold stock of the Federal Reserve Banks; annual average
of daily ﬂgures (8) .

f'. B. LONG-TERM DEBT
B = (1) + (2} + (3). ]
. (1) Tolal Private Long-term Debl. Kuvin (10), page 36.

- (2) Preferred Stocks of All Corporations, Nominal Value, Average
o durmg Year,

(2) = average of two consecutive {1919-1926: (2.1)
figures of 1926-1932: (2.6)

(2.6)1026

(2.1) = (2.2) x =



-2z

1919-1925: (2.21) X 2:22)

2.2) ~ (2.23)
1926 : (2.5)

1919-1922: (2.3)
(2.21) { 1025 1925: (2.4)

(2.41) .
(2.4) = (23) +. (242

(2 2)1925— f2 2)1919
-6

(2. 22 ) Gross dividends preferred stock, all mdustrles. KING (9), page 182
(2.23) Dltto, industries covered by (2.3).

(2. 3) Par value preferred stock, 7 industries 1919-1922 6 mdustnes
. afterwards. Ibld page 200, ' '

(2.5) = (2 2)1925 +:

(2.41) Gross dividends preferred stock electrlc llght and power mdustry ’
I bid., page 182. . ,

(2.42) Ratio gross dividend over capltal preferred stock same mdustry,'
in 1922, Ibid., p. 203. . .

{2.6) Preferred stock of all corporations, corrected for corporations not
: submxttmg balance-sheets (cf. C). STaTISTICS OF INCOME (24).

(3) Pubdlic Long-term Debl, _ |
(3) = (3.1) ~ B} + (3.2)
(3.1} Public debt of the United States, June 30th (23).

j (3.2) ‘Total , outstanding lssues of tax-exempt securltles of States, '
- countrles, cities, etc (’31936), page 204

Bb. LONG-TERM DEBT, HELD BY BANKS (NOMINAL VALUE)

. (1) +(2) (3)
B -100-—————(41) +100(42)
(2.2)

(3) = (21)—(2)

( 1) U.S. Government securities held by F.R. Banks; average of daﬂy
figures (8). , oo
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{2.1) Total investments, all hanks, average of ﬁgures ot three or four
call dates. (8)

(2.2) U.S. Government obligations, member banks on D.ec. 31st (ibid.).
- (2.3) Total investments, member banks ( thid. ).

(4.1 ) Average price of U.S. Government bonds, U.S. Tnmsvnv DEPT.
- {23)

(4.2) Corporate bond price index (40 bonds). '(22) ‘page B 101.

LONG-TERM DEBT OF PRIVATE ENTERPRISE AND STATE
AND LOCAL GOVERNMENTS -

ABe = (1)—(1)_1+ (2) 44— (2)-3 + (3.2)— (3.2)-,
(1) etc.: See B.

Be Bg. TOTAL DEBT OF FEDERAL GOVERNMENT _
. ) : | .

ABY + ABY: Increase in total interest-bearing debt of the United
oL States Government, Dec. 31st to Dec. 31st (27).

| 'BL BONDS HELD BY INDIVIDUALS
Bi = B — B?

Bi— Re, INDEBTEDNESS OF THE FEDERAL RESERVE
‘MEMBER BANKS WITH THE FEDERAL RESERVE BANKS

Monthly and annual ﬁgures.
1918-1921: (1) — (2}
Bi—R = .1922-1930: (1)
1931-1937: (1)— (3),
(2) = (2.1) = (2.1)1922
(3) = (3.1) - (3-1)1#)9

—

1 Interpolatwn of gertain figures !or 1919 and 1920: ¢f. M*.
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(1) Bi. Bills discounted by the F.R.B.

(2.1} Part of (I} secured by Government war obligations; end-of-
month figures, and average thereof, (8) 1924, page 43, and previous
issues,

(3.1) Excess reserves, all member banks, (3.1)1909 = 0.043: taken as
normal excess reserves for previous years,

(1) and (3.1): average of daily figures. (8)

'B.. SHORT CLAIMS

= (1) + (2) + B]

(1) Total loans, all banks; average of figures for three or four call
dates.! (8) .

(2) Bills discounted + bills bought by the F. R B.; average ot dally
~ figures. (8) ,

B). SHORT-TERM DEBT OF FEDERAL GOVERNMENT

Treasury bills -+ Certificates of indebtedness, June 30th (mc]udes
Treasury (— war) savings securltles up to 1929) (23) -

C. STOCK OF COMMON CAPITAL OF ALL CORPORATI_ONS,
: PAR VALUE (Middle of Year)

S. SURPLUS OF ALL CORPORATIONS (End of Year) '

L. Determination of Stock of Common -+ Preferred Capltal (C”) and oI S
at End of Year,

1a. 1926-1932.

(C7) = (C*1) + (C"2)

(C"1) = (C"1.1) x {1 + (5.1)}
(C"2) = (C"2.1) x {1 + (5.2)}

Tt (5.14); (6.13); -
3t (5.13); '

S treated as C¥

(6.1) =

* Interpolation of certain flgures for 1019 and 1920: cf, M.
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~

(4.1) extrapolated by using (4.2).
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(5.11),
(5.12),

1928 — 1932: (5.25)
(5.2) { 1926, 1927: (5.27)
Xt (5.24); (6.23);
T Ei(5.23j,
. (5.25)1008
5.27) = (5.26) (228
(6.27) = (5.26) (5.26 J1028
St (5.21);
X1 (5.22);

SOURCE: (24) '

(C"1.1) = C” of all corporations submitting balance-sheets showing
B net income. :

(5.25) =

(5.26) =

(C”2.1) = C” of all corporations suhmlttmg balance-sheets showing

no net income.

- (8.11)y = Number of corporations with net income, not submlttmg

balance-sheets in income class i,

( 5.12); = Total number of corporations with net income in income

. - class 1.
(5.13); = Total income in income class i.

(6.21);, (5.22); (5.23)y, (5.24);: as (5.11), étc., but with deficit
. “.instead of net income, .

Tb. 1919-1925.

ow o - (C" + S)io26
n == 3 .
Cr+8 "'(S) X" (3)192¢
(4.1) = s ] .

(4.2} = (41} — (4 1)_

(4.2} is correlated with Z¢, 1927-1932, and then extrapolated, 1'919-1926,
on the basis of this relation.

i

= (41) x (C"+8) .
"= (L= (L1} x € +S*

. * Ths resultant pereentage trend in C* is about equal to thiat In prererred stocks,
which fits in with the fact that there is no apparent trend diflerence between dividends .

. paid on both kinds of stocks (cf. KiNG (9), pages 189-191).
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(3) = Total capitalisation . (capital stock -+ surplus) of 3,144 large
_corporations, which made 439 of all corporations’ profits in
1926. EpsTEIN (6), page 613.

i | L
6.1 = c” — preferred stocks ai end of year (cf. B, j)age 211).
c = i[(51) +(61)1}*

AC = Cyy— Cy

' ¢l SHARES HELD BY INDIVIDUALS
Ct = 0.755C : :

D’: ‘cl. page 24,

H. CALCULATED HOARDING (HY)
Residuals (since 1930) of the correlation caleulation:
‘M’ = 0.043 (Ly '+ Ly + E'p) — 0.076 ¢ |

o M. TOTAL MONEY
M =M 4 M - .
, ' M. OUISIDE CURRENCY
1919-1934: (1)
- 1934-1937: (2) — (3)

. (1) Outside currency, average of 12 end-of-month ﬂgures ANGELL ),
- pages 178-179, .

(2) Money in circulation, June call date. (8)
f3) Vault cash, all banks. ' (3)1935, page 101, etc.

4

* It has been assumed that (6.1),m = (6.1)sms.
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" TOTAL DEPOS ITS

Average of figures for three or four call dates.

(1
(2.1)

(2.2).

(2.3)

{3)

- June call date: (1 )
. Other call dates: (2) x (3)

"oy | 1924-1932: (2.1)
(2) ‘19194923 (2.2) x (2.3) -

Total deposits. ANGELL (2), page 175.

Total other than 1nter-bank deposxts, all banks in the United ’
States. (8) :

Ditlo,; all member banks. Ibid.
(2.1) '
2.2)

_Average’ of

(1)

Average of -(?) at preceding and following June call,date, weighted

at preceding and following June call date.-

'accordmg to relative distance of time..

P. FEDERAL RESERVE BANKS' HOLDING OF GOVERNMENT

- SECURITIES, ETC.

_P = (1) + (2) + (3)— (4) (6)—(6)~ (7) + (3) + (9)

(1)
(2)
(3)
(4)

(5)

(6)
(7)
(8)
(9)

'Bxlls bought.

U.S. Government securities.

Other Reserve Bank credit.

Treasury cash holdings.

‘Treasury deposits with F.R. banks.

Non-member deposits. - _

Other Federal Reserve accounts.

Mreasury ‘currency outstanding.

Correction on Bi— Re (redlscounts secured by Govt war obliga-
tions, see Bi — R*). .

'All series: (8), yearly average of daily ﬂgures.

-
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Rr, MEMBER BANKS’ REQUIRED REVSER‘VES

Yearly average daily ﬁgures.r_ Since 1929: + 0.043 (cff Bi—R"). (8)

~ S. SURPLUS OF CORPORATIONS
See under C.
Z. NET INCOME OF ALL ENTERPRISES
' , AND GOVERNMENT

1

Z=2z~- (1) + E;—E’ + (2) + (3)
(1) " Gains and losses on sale of capital assets, "corporatlons (mcluded
in Zc), 1929-1932: KuzNETs (12), page 8, n. 7; extrapolated by
~ means of a correlation calculus with Z‘ covering 1929-1935.

(2) Non-corporate business savmgs Net busmess savings or losseS*
of agriculture and trade. Ib:d " pages 22-3.

{3) Net savings of Govemment. Ibid., page 8.

Z¢, CORPORATION PROFITS

\ : .
Statutory net income less statutory deficit.
StaTisTics oF INcoMmE (24). - -

N. DEPRECIATION ALLOWANCES.
N=(1) + (2) B -
(2) = (211) + (2.02) + (2.2) + (2.3)

(1) Depreciation and depletion; Repairs, renewals and maintenance,
Development expenses and fire losses, FaBricanT (7), page 3.

(2.11) Residenges, rented, non-farm: depreciation + major repairs
and alteratlons
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(2.12) Residences, rented, farm: depreciation.
(2.2) e » owner-occupied, farm: depreciation.
(2.3) ’” » unallocated: fire losses,
Source of (2): ibid., page 15.

U. ‘VALUE OF PRODUCTION OF CONSUMPTION GOODS
AND SERVICES

May be derlved from U’, w and p with the help of the equations
(1.10), (1 11), (1. 12) .

U’. CONSUMPTION EXPENDITURE
A. 1919-1929. '

U’ = (3 ) All Food, Wearing Apparel and Personal Care (consisting ol
(1) Non-Manufactured Food + (2) Manufactured Food, Wearing
Apparel and Personal Care) 4 (&) Sheller and Home Maintenance
+ ( 5 ) Other Goods and Services; (8) Corrections.

() N on-manufactured Food.
(1.3) = (11) + (1.2)
(1) = (13) x (1.4)

( 1.1 ) Gross farm income; livé-stock and live-stock products (1).

(1.2) Gross farm income, crops, fruits and nuts, and vegelables,
: 1919 (11922) and 1924-1932 (11931 1933) interpolated for 1920-
1923 on (1.21) gross farm' income, fruits and vegetables (1;928)

(1.2 )1924
(1.21)1924
11.74

(1. 4) 8—— 8.35 == (1.3 )1929, 11.74 = the 1929 value of the consump-
.35

tion of meat, dairy products, vegetables, fruits and nuts.*
WARBURTON (28), page 178.

(2) Manufactured Food, Wearing Apparel, and Personal Care.
f2.3) = (2.1) x (2.2)
(2) = (2.3} x (2.4)
_(2.1 ) Index of production of consumption goods (exclusive of auto-
mobiles). Leone (18), page 371.

multiplied by

* This would point to & distribution margin of 40%.
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(2.2) Speclal index of retail pnces, consisting of

(2.21) Cost—of-hvmg index, National Industrial Conference
Board (25), Clothmg, weight 12 (as in the Board’s
index).

(2.22) Same mdex, Food, welght 13.2 (m the Board’s index:
33, but 60% — in 1929 — of total food expenditure,
according to WarBURTON, has .been taken into
account under (1)). -

(2.4) = —222__ . 992 -33.96—11 74. 33.96 = (31020 according’
(2.3) 1920

to WARBURTON, before applying the corrections for (6.1 ) and
(6.5) mentioned below, 11.74: cf. (1.4). :

(3) Al Food, Wearmg Apparel and Personal Care.
(3.1) = (1) + (2)
(3) = 0dd years (3.2) (3.2).,.1--(3.1)“-}-(3.2)_1}
 — | Even years (3.1) +%| -(3.1).1

(3.2) WARBURTON'S estimate for (3), equally uncorrected for (6.1)
and (6.5).

(4) Shelier and Home Mainlenance.
(4) = (4.1) + (42) + (43)
(4.1) = (4.11) + (4.12)

(4. 11 ) Rentals paid for leased non—farm‘homes Louan (20), page 243.

(4.12) Rental values of homes on leased farms (Odd years ibid.; other
years: straight line interpolation), -

{4 2) Home equipment and decoration. Odd years: WARBURTON; .
even years interpolated® on Output of consumers’ durable .
finished goods, destined for domestic consumption:

(4.21) Household furniture. KuzNETS (16), page 38 sqq + ..
(4.22) House furnishings. Ibid. +
(£.23) Household machinery. Ibtd )
(4 3) Household supphes and Operatmn Odd years: as (4.2}; even
years interpolated ®* on Output of Fuel and Lighting, Gasoline
and Lubricating Oils (to household consumers only). Ibid., page 18.

* Cf. tormula used for (3).
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(6)
(6.1)

(6.2)

. (6.3}

(6.4)
- (6.5)

(6.6)
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Other Goods and Services.

Odd years: WARBURTGN; even years interpolated® on Total
Consumer Expenditure on Transportation, Personal, Recreation,
Health, Education and Social. DoANE (4), page 67.

Correclions.

. -

Increases in stocks of consumers’ goods,.viz. (w—w_,) P , Are
subtracted. , 100 :

Changes in trade margiﬁs.

(6.2) = Odd years: (6.21) : -
) Even years: (6.21) interpolated® on (6.24)

' (6.221)
6. ==
(6.22) (6.222)
(6.23) = (6.22) — (6.22)199

(6.21)1019

| (6.23)1019

(6.21) WARBURTON’s series for- (6.2).
(6.221) Index of wholesale prices, food (23).
(6.222) Indel.c of retail prices, food (23).’

The value of Government services paid out of the receipts from

(6.24) = (6.23) x

indirect taxes is subtracted.t

(6.3) = (6.31) + (6.32) — (6.33) -

,(.6.31) Revenue from Customs (23)..

(6.32) Miscellaneous internal revenue (23).

(6.33) Revenue from legacy and inheritance duties, included
in (6.32) (23). ' '

E; is subtracted.

An amount of 0.2 has been subtracted in every year on account
of industrial use and preparation of meals (¢/. WARBURTON).

An amount of 02 has been subtracted in every year on account
of income from urban cows, chickens and garden plots. LEVEN
¢.s., (19), page 162. ‘

* Cf. formula used for ¢3).

f)Cf. WARBURTON (28), page 175. (The cortection could only be applied for federal
taxes. ‘
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~ (No correction has been made for the value of imported and

exported finished consumption goods; these items could not

. easily be segregated from Customs statistics, nor can their
. difference have been of great importance.)

.

B. 1930-1932,

‘Following a suggestioh 'kindly, made to the author by Mr.
H. BARGER, of the National Bureau of Economic Research, the
following extrapolation has been carried out.

(7) 1930 and 1931,
(1.1) = (7.2) — (7.3)
(7) = (7.1) x 0.993

0.993 = .__I_JE&,'
(7.1)1029

- (7. 2) Total consumption as estimated by LOUGH (20), page 28
' (Commodities + Intangibles).

{(7.3). Net rental values (imputed), ibid., page 243; straight line inter-
polation for 1930.

S (8) 1932
" (8) = (8.1} x 1.011

1.011 = _O1929
(8.1} 1929

. (8.1 )‘ Consumers’ outlay. Kuzners (17), page 85.

U;. CONSUMPTION EXPENDITURE ON DURABLE GOODS

. Flow of consumers’ durable commodxtles to households and enter-
prises,

Kuzngrs (11), page 6.

Ug- CONSUMPTION EXPENDITURE ON NON-DURABLE

+  GOODS, AND SERVICES
U;‘ = U“—:U'D. -
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V. VALUE OF PRODUCTION OF INVESTMENT GOODS
- {1) Flow of producers’ durable commodities to enterprises +
(2) Volume of total construction.

KuznEeTs (11), page 96.

V. VALUE OF PRODUCTION OF PRODUCERS’ DURABLE
GOODS + NON-RESIDENTIAL CONSTRUCTION

=v-—'Vn.

© Vg VALUE OF RESIDENTIAL BUILDING

1920-1932: Value of all residential construcnon. Extrapolated
for 1919 on vy X ¢p.

WICKENS AND FosTER (30), page 2.

d. DIVIDENDS AS A PERCENTAGE OF CAPITAL
= £y 100
(2) -

1 1922-1932: (1.1)
(1) {1919-1921: (1.2)

(1.1)19221924
D1g22-1924

(1.2) =

(1.1) Al cash dividends paid out (24).
(2) C + Preferred stock (cf. B).
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. WAGE RATE
1921, 1923-1932: (1)

=1 1919, 1920, 1922: (2)
(1) = (L1) % _ 100
. (1.1)1920
(1)1924
2) = (2.1 T
) (%) (21) x (2.1)1924

(1.1) Index of hourly earnings in 25 manufacturing industries, all wage-
_earners (23). -

(2.1) Hourly earnings in industry as a whole. DoucLas (5}, page 205,

*

myy. BOND YIELD

Yield in percentage, 60 issues combined. (23).

my,. SHARE YIELD
_ { 1926-1932: (1) |
Ls — 1 1919-1925: (2) ‘

(2) = Extrapolation on corréla'tion calculus- bétween (1),

2 and ¢, 19261932,
n

(1) Share yield of 90 shares. StaNDARD StaTisTics Co. (22).

Index of the price of 90 shares (22), used in the calculation of ().

.mg. SHORT-TERM INTEREST RATE

- Annual average rate on prime commercial paper (4-6 months) in
New York. TiNBERGEN (26), page 157,
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mp. HOUSE RENT

Housing item in Bureau of Labor Statistics cost—dt-living index,

figures of June (1921: May) (23), brought on to basis 1929 = 100.

D. CASH DIVIDENDS PAID OUT TO INDIVIDUALS

Dividends. KvznNeTrs (12), page 8.

E. URBAN NON-LABOUR INCOME
"E= D+ L.+ Ky + Kg + (Eg — Eg—Ep) + E,.

-

E,. NET B}ALANCE'OF INTERNATIONAL PAYMENTS

Ey = (1) — (2) — (3).
(1) Property income payments.
(2) Dividends. ' ‘
(3) Interest,

Kulzm-:'rs (12); page 8. |

[l

Eg. ENTREPRENEURIAL WITHDRAWALS
Eg = (1) + (2). |

(2) = (21) x L
S (2.1) 1020

(1) Withdrawals by entrepreneurs. Kuzners (12), page 8.

(2.1) Aggregate income paymeﬁts to individuals, Service + Miscel-

laneous industries. Ibid., page 6.

5.1: Estimated total entrepreneurial withdrawals, in $10° in

these two industries. Ibid., page 9.
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" Ep.' FARMERS’ CONSUMPTION EXPENDITURE
Ep = (1) — E”

.- (1) Withdrawals by farm opera‘ztors. KuzNEeTs (13), page 22.

EZ. FARMERS’ CONSUMPTION OF HOME-PRODUCED GOODS

E” { 1924-1932: (1) — (2) '
F | 1919-1923: extrapolated on the basis of a correlation
calculus between Ef and pf over 1924-1936. '

(1) Gross income from ‘agricultural production (23).

(2) CaSh 1] L 1] ' ) ” »” ’ (23) -

G. CAPITAL GAINS REALISED

G | 1919-1929: WARBURTON (29), page 86.
1930-1932: Extrapolated on equation (5.3).*

K, INTEREST PAID OUT TO INDIVIDUALS BY OTHERS
o THAN INDIVIDUALS
Ky = (1)~ (2)" '

2) [ (2:1):'1929-1932°
(2.2): 1919-1928

: (Q-f)lmn
22) = (2.21) ¥ ——
( ) y (2.21) (2.21}1929

* There is reason to assume that capital losses reported for these years seriously
underestimated the losses really suffered as the

statistics show losses only in cases where -
there is other income from which to deduct them. , .
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(1) Interest. Kuzners (12), page 8
{2 1 ) Interest on mdwxduals mortgages KuzNEeTs (15), page 184,
(2.21) Non-business interest. LEVEN (19), page 153.

Kg. RENTS PAID OUT TO INDIVIDUALS

= (1) — (2) |
(2.1) : 1919-1927
(2.2) : 1928
(2.3) : 1929
- (2. 4) : 1930-1932

(2)

(2.1)1927
(2.21)1927

(2.1)1927
(2.31)y927

(2.3)1920
(2.41 )1929

(1) Rents. Kuzners (12), page 8.
(2) Imputed rents

(2.1) Imputed income from owned non-farm homes Leven (19),
’ page 153.

(2.2) = (2, 21) x
(2.3) = (2.31) x

(2.4) = (2.41) x

(2.21) Gross income real estate and holding companies (24)1927,
page 331, elc.

(2.31) Rentals. WaRBURTON (28), page 178.
(2.41) Net rents and royalties. KuznNgTs (l&), page 5.
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L. CORPORATION MANAGERS’ SALARIES

Total comp@:nsation of corporai_te officers (24).

L, LOWER SALARIES

= (1) — L¢

(1.1)

(12)
(2.1)

(2.2)

(4)

1919-1925: (1.1}
(1) % 1926-1929: (1.2} -~
+ 1 1930-1932: (1.3)

()1929
(1.3) = (2) X 3= X L¢+ (4)
(2 1)
/TS

(3) = ru;m

Total salaries drawn by employees from all industrles. _ KING (9),

(2)

_page 138.

Compensation of employees,’ salaries. LEVEN (19), page 155

Total salaries in selected industries: mining, manufacturing,
construction and transportatlon Kuzners (15), page 47.

Total compensation of corporate officers in same lndustnes.
Ibid., page 50. . w7

Compensation of employees, Govemment service. Ibid., page 192,

Ly, WAGES

= (1) — (2) - Ly~ L,

{1) Employees’ compensation. Kuzners (12), page 8.

(2) = Series (2} in the description of E.
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n. SHARE PRICE

Annual average prices of 419 common stocks.
1926 = 100. SranpARD StamisTics Co. (23).

n=ng;—n_; : =

Ry, n_y: Average of monthly ﬁgur;es of n from July to June of next
year.

p. COST OF LIVING

NATIONAL INDUSTRIAL CONFERENCE Boarp, annual average. (23).
Brought on to basis 1929 = 100. ‘

pp. PRICE OF DURABLE CONSUMPTION GOODS

Relation (x100) between (I) flow of ‘consumers’ durable com-
modities to. households and enterprises, currenl prices, and (2) idem,
1929 prices. Kuzners (11), page 6.

. py. PRICE OF NON-DURABLE CONSUMPTION GOODS,
' AND SERVICES

~

p— 0.1265 pp,
. PNETo%iss L
- 0.1265 = UT‘-’-; 0.8735 = oN
. UI UI,

P

It makes .only a negligible difference if a smaller weight, more in
accordance with the composition of the cost-of-living index used, is
taken for Up. '

p’. COST OF LIVING, EXCLUDING RENT

, p ~— 0.20 mp
P = 0.80

0.20 = weight of my in p, index used.
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pf. INDEX OF FARM PRICES

'DEPAR'I‘MEN'I,' OF Aanrcuurunz series. Calendar year Brought on .
to basis 1929 = 100.. (1). : ‘ '

Further Dala relatmg fo Sectwn ( 3 4 )

I

'Commodlty (_;) o Uy AEEE 7 Y T R I
_ © Millions of doltars : L o
‘Wheat - - 815 " 040) .- - 0.08%
Maize (“Corh ™y oo 2212 100} 0 - 0.48%
Oats . 510 033 | 1,0 057*
Barley . ° . 138 T R XY L
Rye 20 } 0.331] ' IEEX: ) &
Buckwheat I § O S A W U L
Cotton =~ - -~ 487 7 0 - 202 0.11%
‘Fruits & nuts 576 Ly - - g -
Vegetables = - 614 } : 1200.} . 168 } 0'.33”
Potatoes L 401 . 0.31*
Poultry & eggs " = ' 1101 1.00 . . ‘22‘} . 0.801t
Dairy products 1894 1.00 A
Cattle, sheep and lambs 1156 | 1.00 } 3 { 0.49%
Hogs - . Coooasee ) MR L 9% o tost
. Hay - ' ""1040 - 100 132 0.55'*\
' SOURCES: - R : e
167F0 ¢ | H o e
LTI A sectnon (34) - L _ R
7 (1) , . S, A

. * Scaurrz (21), page 548, ete. Approximate med:an
‘p.: { . of 6 observations, post-war data. . .
W) t Ibid., page 583.

1+ Estimates, -

~ g.. PRICES OF CAPITAL GOODS
= =7 % 100 ' o
g (2) .
(1 )‘ - Total Flow ot Finished Durable Commodities at current pnces
Kuzners (11), page 6.

(2) Ditto’at 1929 pn_ces.

" 1 Taken as for oats.
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gn- CONSTRUCTION COSTS

ENGINEERING NEwsv-REc.onn, annual average (23) brought on to
"basis 1929 = 100.

{4+ AGRICULTURAL SUPPLY AVAILABLE FOR THE UNITED
STATES MARKET (Crop years) Do .

12,69 |
{(1) + (2)—(3)}1929

m {m+(2) (3)}><

(1) Prpduction o
(2) Stocks - of agricultural products
{3) Exports . :

'12.69 = value (310'), in 1929, of (1) + (2) — (3).
(1) Indexr of Farm Produclion, 1924-1929 = 100.

1,118 x (1)1923/5
(2.6) (2.1)1923/5

(2;11) x (2.21) + (2.12) x (2.22)

(2) (2) = (21) x

{2:'1) = (2.21) + (2.22)
1116 = (2.3) x 22D+ (fjf)}
(522) X Zdy + 23)

(2.3) = (2.31) X (2.32)
(2.5) = (2.51) x (2.62)

: (2.11) Index stocks of raw materials, foodstufls (Yearly average, 1923-
1925 = 100), July (DEPT. oF COMMERCE) (23 1928, 1932, 1938)-

T (2. 12) Ditto, textile materials.

(2. 21 ) Welghts of (2.11) and (2. 12) in the index of commodity stocks
(2.22)] (25 1928), August, page 20,

(2. 31 ) American cotton carry-over.

(2.32) Season average prices of cotton received by farmers



. (2.4) Farm value of gross production of cotton.
(2.51) Silk imports, quantity. |
(2.562) Silk price. (25)
(2.6) Gross income from farm productlon. _
. (2.31), (2.32), (2.4), (2.51), (2 52), (2.6) represent the
average of the series mentioned over the years 1923-1925.
00 (3.2)
(30249 (3.3)
(3 1) Index agricultural . exports 1910/11 to 1913114 = 100,

(3) . (3)= (3.1) X

(3.2) Value agricultural exports.
(3.3 ) Gross income !rom farm production.

‘ (3.2) and (3.3) represent the average of the series ment;oned
over the years 1924-1929, , .

Sounce,,except where mentloned otherwise: (1)

k. STOCK OF DWELLING-HOUSES (in $10° of 1929)

L
0.142

0.142 = 5 (2)
0.92 ( Y g+ 1 (05)1930) :

1 0.92: cf. text page 26.

(1) Numher of houses, in mllhons TINBERGEN (26) page 156,

(2) Increase in fiumber of houses (in millions), between the censuses
of 1920 (January 1st) and 1930 (April 1st). (23)
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u. QUANTITY OF CONSUMPTION GOODS AND SERVICES
0T PRODUCED .

U
u =.I "5‘.*

. QUANTITY OF CONSUMPTION GOODS AND SERVICES
SOLD TO FINAL CONSUMERS |
14 U‘ |
u =R —

P

». QUANTITY OF INVESTMENT  GOODS PRODUCED '

Source as for V, but “ at 1929 Pprices *,

». QUANTITY OF PRODUCERS’ DURABLE GOODS +
'~ NON-RESIDENTIAL CONSTRUCTION PRODUCED

» .
» = p —~ Dg.

—————

vg. VOLUME OF RESIDENTIAL BUILDING

: v
1920-1932: wop= —. . -
S s
1919 ; Extrapolated on construction contracts awarded, fioor
space of buildings, residential. Dopce (23).

+
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w. STOCK OF CONSUMERS' GOODS-, QUANTITY AT END
' OF YEAR
W
w =¥,
P
(2)1029
W= (1) X
WO G
{(2}1020— (2)1933): (2)1020 ‘+ (ﬁ)i

1) = {(L1)— i_f -
(1) ‘{( ) (1.1)} % {(1.2)1929 — (1.1 )7933}: (1)1929

(1.1} Index department store stocks (25).

(2 ) Value of all retail stocks. CENsuS (23).
All ﬁgures, also for p, at end of year or last month of year,

e. DISTRIBUTION OF INCOME

According to Pareto’s law:

Nx = AfB -
number o! persons w1th income > r,

where N =

L]
pTe

x = income (as shown by tax returns),

A and « are constants for any gwen moment,
" Since this formula is supposed to held good for any value of z (within

a certain range)
Ny = Ax q

Ng, = Az~ @

and, by divisier_n
Ngy/Nz, = (z,/z)-%
e iog N,‘,--' log N,',_
logz;, — log z,
= $100,000;

= $25,000; =,

Source: (23). :
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PUBLICATIONS REFERRED TO IN  APPENDIX D

l Agriculture, Year-Book of United States, Depaﬁment of

- Agriculture.
1)) . o
lAgricultural Stlalislics - . United States, Department of
(since 1936) Agriculture,
(2) ANGELL, J. W. : The Behaviour of Money, New

York and London, 1936.

" (3) CoMPTROLLER OF THE CURRENCY,
: Annual Report of the

(4) Doang, R.R. : The Measurement bf American

- : Wealth, New York and London,

R : 1933.
(5) Doucras, P. H. Real Wages in the United Stales,
ot _ 1890-1926, Boston and New

. _ " . York, 1930.
(6) EpstEIN, R.C. Industrial Proﬁls in the Uniled
-. _ States, N.B.E.R. 1934.

‘(7) FABRICANT, S. . ‘ Measures-of Capital Consumption,
‘ : 1919-1933,Bulletin60,N.B.E.R.,

- | 1936.

(8) FEDERAL RESERVE SYSTEM,
- Annual Report of the Board
of Governors of the .. : '

(9) KING, W. L. | The National Income and ils
‘ ' " Purchasing Power, N.B.E.R,
No. 15, New York, 1930.

(10) Kvvin, L. . Private Long-term Debl and In-

' ' : : ferest in the United Slales,
National Industrial Conference
‘Board, New York, 1936.

—
1 N.B.E.R.: National Bureau of Economic Research, New York.



(11)

(12)

(13)
(14)
(15)
(16)
(17)

- (18)

(19)

( 20.)

(21)
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KuzNETS, S.

" A
+ (U.S. Department of

Commerce) .
Y : - "

KUzﬁE'rs, S.

Lﬁowe, Y. S

LeveNn, M.; MouLrton, H. G.;

WARBURTON, C.

‘LOUGH, W. H.

ScruULTZ, H.

Gross Capital Formalion, 1919-
1933, Bulletin 52, N.B. E R.,
1934.

National Income, 1'919-193.5, Bul-

" letin 66, NB.E.R., 1937, . °

Income Originatfng in Nine Basic
Industries, 1919-1934, Bulle-
tin 59, N.B.E.R., 1936.

Nati_onal ~JIncome .in the Uﬁited
- Stales, 1929-1932, Bulletin 49,
N.B.E.R,, 1934. ~

National Income in the Unifted

States, 1929-1935, Washmg'ton,
1936 :

Durable Goods and Cap:tal For-_
mation in the United Stafes,

. 1919-1933. Part II, N.B.E.R.,
1934 (mimeographed).

" National Ir;comé and C'apitat For- _

_ Jmation, 1919-1935. A Preli-
minary Report, N.B.E.R., 1937.

“Indices of the Physical Volume"
Production of Producers’ Goods,
Consumers’ Goods, Durable
Goods and Transient Goods ™.

. Journal of the American Sla-

. listical Association, Vol. XXX
(June 1935), pages 361-376.

America’s Capacily to Consume,
Brookings Institution, Washing-
ton, 1936 : .

H lgh-lcvel Consum ptzon, New York
" and London, 1935,

The Theory ‘and Measurement of
Den;aqd. Chicago, 1938.
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(22) Standard Trade and Securities

Siatistical Abstract of the
United States '

(23)

(24) Stalistics of Income

(25) Survey of Current Eusincsé

(26) TiINBERGEN, J.

(27) TrEAsSURY, Annual Report of
"the Secretary of the

(28) WarsurtoN, C.

@) .

' ‘WICKENS, D. L., and

(39)
FosTER, R. R.

. “The Trend of Savings,

by the Standard Statistics Com-
pany, Inc., New York, N.Y.

U.S. Department of Commerce,
Bureau of Foreign and Deo-
mestic Commerce,

U.S. Treasury Department,Bureau

of Internal Revenue.

U.S. Department of Commerce,
Bureau of Foreign and Domestic
Commerce,

Statistical Testing of Business-
cycle Theories — 1. A Method
and ils Application fo Invest-
ment Activity, League of Nations,
Geneva, 1939.

“How the National Income was -
spent, 1919-1929 », Journal of .
the American Slalistical Asso-
ciation, Vol. XXX (March 1935),
pages 175-182.

1900-
1929 **, Journal of Political Eco-
nomy, Vol. XLIII (February
1935), pages 84-101. .

Non-farm Residenlial Construction, ‘
1920-1936,Bulletin65, N.B.E.R.,
1937.
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NAME INDEX

Aftalion, A., 182.
Amoroso, L., 20n.
Angell, J. W., 93n, 99n, 100n.

Bortkiewicz, L. von, 35n.
‘Burns, A. R., 65n.-

Cassel, G., 180, 187, 190n.
Chait, B., 20n.
Comm:ttee on Recent Economic
Changes, 180n.
Currie, L., 83n.

- Donner, O., 101.

Fabricant, S., 121n, 122n.
Fisher, I., 1in.

Fleming, J. M., 72n. o
Foster, R. R., 26. '
Fox, B., 94.

Frisch, R., 13n, 14, 16, 20n.

Haberler, G., 5, 19, 20, 148, 180-193.
Hardy, Ch. 0., 101.
Hawtrey, R. G., 180, 185.

Kahn, R. F., 165.

- Kalecki, M., 20n, .
Keynes, J. M., 72n, 164.
Kuznets, S., 25n, 35, 117n.

Lachmann, L. M., 65n.
League of Nations, 94n, 96n.
Leven, M., 63n. .
Lorenz, P., 12n,

Lundberg, E., 20n.

Markower, H., 72n..
Marschak, J., 72n.
Methorst, H, W., 12n.
Mitchell, T. W., 187.

Newman, W, H., 162n.

Ohlin, B., 72n.
Owens, R. N., 101,

Pareto, V., 35, 36.
Persons, W. M., 12n.
Polak, J. J., 5, 3bn, 164n.

Radice, E. A., 20n.
Riefler, W. W., 83n, 84n.

‘Roos, C. F., 20n, 48, 162n.

Schultz, H., 43n, 62.
Siutsky, E., 43.
Snapper, F., 65n.
Snyder, C., 101.
Spiethoff, A., 187,

Tinbergen, J.,. 5n, 10n, 12n, 20n,
38n, 45n, 48n, 57n, 59n, 64n,
71n, 139n, 141n, 147n, 162n,
165n, 168n, 186n.

Walras, L., 69."
Waugh, F. V., 130n.
Wickens, D. L., 26,

" Wolfl, P. de, 41.
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SUBJECT INDEX -

———

Acceleration principle, 48, 127, 182,

186.
Agricultural products, elasticity of

supply of, 60, 62.

— — income elasticity of demand

for, 191.

— raw materials, 34, 128,
— stocks, 60.
— supply, 59.

See also Farm.
Agricultural theories, 182, 190-192,
Amplitude, of the cycle, 140, 145,

158, 167.
Assets, 23, 72-114,
— theory of, 72.
Automatic revival, 193.
Autonomy, of relations, 14.

Bank failures, 95-97.

Bonds, demand for, 23, 72, 101,

~— issued by Federal Government,
75.

— — — private enterprise, 75.
— — — State and Local Govern-
ments, 75.

Bond yield, see Interest rate.
Boom, continuation of, 167.

See also Share prices.
— psychology, 106.

See also Stock Exchange.
Bottle-necks, 65-70, 148, 175, 182.
Building cycle, 139, 162-165.

— costs, 48, 71.

— volume, see Residential building.

Call dates, 98, 99.
Capacity, 69.

Capital, reduction of, 75n.
— stock of, 121,

Capital gains, 35, 39, 116, 127, 128,
171-173, 177.
Capltal-mtenmty,

46.

of production,

Cash in Vault, see Vault cash.

Characteristi¢c equation, 143.

— —— number of roots of, 146.

Classification, of theories, 181,

Closed economy, 188. .

Coefficients, see Regressmn coefll-
cients.

Complete system, of equatlons, 14,
182, _

Construction costs, 48, 71,

— period, 187.

Consume, marginal propensity to,

16, 36-39.
—— —— —— — of urban non-wor-
~ kers, 39. ‘
— — — — of workers, 38.

Consumption, 35-44, 127, 132, 151,
171-174, 177-179.

— as a proportion of incomes, 39 :

— farmers’, 44, 151.

— of durable goods, 40.

— of non-durable goods, 40.

—- stabilisation of, 169, .

Corporation managers’ salaries, 25,
119, 123.

— proﬁts, 125,

. — surplus, 29, 115, 116, 148

Correlation, curvilinear, 11 12,
See also Non—hnear rela-
tions."

— multiple, 9.
- Cost of holding money, 100.

— of living, 29, 35, 54, 56.

Costs, of productxon, 128 150 152,
187, 188.

Credlt rationing, 171n, 184.

Crop year, 59n.

Crops, as external forces, 139, 190.

Cross elasticities, 62.

Cumulants, 22, 79, 80, 130.

— in final equation, 147-149.

Culmulative process, 142, 148, 183,
86.
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Currency, 72, 82, 83.

Cycles, American, short, 141, 176.
'— European, 176.

-— damped, etc. 142,

-— pre-war, 150, 152.

See also Amplitude, Build-
ing cycle, Endogenous
cycles, Damping ratio,
Period, Phase,

Damping ratio, 140-147, 159, 167,

173-179.
~—- s probable error in, 179,
Data, monthly, 7.
—— of four-month period, 109,
— quarterly, 7, 96n.
—— yearly, 11.
Debt outstanding, 80, 117, 148
Deductions, . 123.

See also Costs of produc-

tion.

Definitional relations,

123. .-
Demand by banks for assets, 88.
—— — dealers, 34. :

— farmers, 34.

— — non-farmers consumers, 34.
-— equations, 20, 33, 34, 52.
—— for beef, 12n.

— -~ consumers’ goods, 90n.

— — currency, 92, 93,

— — deposits, 93.

~— — — elasticity of, 101, 128,
—— — dwellings, 48."

investment goods, 70.

— — labour, 34.

" —— — short loans, 82.

— money and capital markets, 72,
Department-stores’ stocks, 50.
Deposits, 27, 82, 100.

See also Demand, Supply.
Depreciation, 76, 121-123.
Difference equation, 140.

Direct causal relationship, 14, 19,
126-129.
Discount-rate policy, 17111.
Dishoarding, 97.
Disturbances from equilibrium, 18,
137, 138, 140, 141, 154, 182.
See also External variables.

— —

20, 21-32,

Dividend, rate of, 102.

Dividends, 25, 115, 127, 128, 148,
151, 171-173, 176.

— in cash, 24.

Durable consumption goods, 40

Duration of life, see Life-time.

Dynamic relations, 16, 181, 182..

Echo effect, 41, 139n.

Elasticity of demand, agricultural
products, 60, 62.

~— — — consumers’ goods, 36,178,

————— durable, 43,

————— non-durable, 43.

————— with respect to
income, 43.

— — — deposits, 101, 128.

— — — farmers’ consumption, 44.

— — — investment goods, 64-70,
188.

— — — residential building, 71.

— — supply, capital goods, 64-69,

175.

—— — — labour, 55.

— — — manufactured consumers’
goods, 57.

— — — money, 128.

— — — short claims, 82.

— of the credit system, 184, 190.
Elementary equations, 15 105, 137,
140, 146.
Elimination process, 105, 111n, 129-
179. :

—— — description of, 134-136.

Employment, 34, 54, 120, 121,

Endogenous cycles, 140-142, 181,

— theories, 181.

Entrepreneurial withdrawals, 25,

116, 127, 171-173, 177.

Equilibrium level, 147n.

Excess reserves, 83, 99, 114, 161,

© 161n. :

Exogenous theories, 181.

— variables, see External variables.,

‘“ Explosive ”’ movements, 142,

Exports, 121n, 123,

External variables, 133-139, 163.

.—— — regular, 140,

Extraneous forces, 137.
See also External variables
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Farmers’ consumption, 44, 151.

— income, 25, 116.

— savings, 23.

Farm prices, 44, 57, 59, 151, 190.

— —- rate of increase in, 35.

— production, 44.

Federal Debt, see Bonds. .

Finalequation,129,137,146,164,181.

—— — cumulants in, 147-149.

—— — — economic interpretation
of, 150-132.

Financing new investments, 81.

First purchases, 41.

Fixed prices, 58.

Flexibility of prices, 67n, 170, 190.

Gold stock, 13, 83n, 110, 128, 129,
138, 139, 161n. '
Government spending, 166, 185.
See also Public works.

Harmonic oscillation, 144.

Hoarding, 88, 93-98, 110, 133, 158-
- 162, 185.

—— and Stock-exchange boom, 160,

Holland, 57. -

Hours worked, 120.

Houses, stock of, 26, 48, 56, 139,
162, 184,

Imports, 59n, 121n, 124,

Income, distribution of, 35, 169.

— formation equations, 20, 115.
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APPENDIX A

LIST OF VARIABLES INCLUDED IN SYSTEM
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1. MoneY ITeMS

() Capital lems,

Ansets held by Indlviduals, value.

Gold stock,

Total long-term debt.

Bonds held by banks, nominal value,

Bonds Issucd by private enterprise, and local
and State governments.

Bonds Issucd by United States Federal Govern-
ment.

Donds held by individuals, nominal value,

Indebtedness of banks to Federal Reserve Banks,

Short clalins,

Short clalms lssucd by United States Federal
Government,

Capital stock of corporatlons, nominal value.

Shares held by individuals, nominal value.

Hoarding.

Total money.

Outslde currency.

Deposits,

Federal Reserve Danks’ holding of securitics, etc.

Member Banks required reserves.

Surplus of corporations.

Vault cash.

(i) Incomes.

Dividends,

Income of urban non-workers.

Net income from abroad.

Entreprencurial withdrawals,

Farmers' consumption expenditure,

Farmers' consumption of home-produced goods.
Capital ganins realised.

Interest payments.

Rent payments,



