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 1s, In many respects, a matter of trial and error. LLxactly
what variables are to be included and what neglected 1s not
known beforehand; 1t only becomes apparent as the work
progresses. Starting with some phenomenon of central 1mpor-
tance to cyclical movements — as, for example, Investment
activity — 1t 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
i$ obtained equal to the number of variables which 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 bheset 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 1illogical or arbitrary. The
hest course, therefore, seems to be to present the material in such
a wav 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 which are
here formulated and tested.

The svmbols introduced have as far as possible been chosen
according to the following rules:



(i) All variables representing money amounts are 1in-
dicated bv capital letters.

(ii) Prices and physical quantities are indicated by small
letters.

(iii) Coeflicients — in their statistical aspect: regression
coeflicients; in their economic aspect: elasticity coeflicients

— are indicated by Greek characters.

(iv)  The time period to which a variable relates 1s 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 distinctions, but not figures.

(v) Value symbols and physical symbols relating to
the same sort of commodities, etc., are indicated by the

same letter (e.g., V and v).

(vi) Related variables are indicated by letters close to
ach other in the alphabet.

(vi1)) As far as possible, the same symbols are 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 wvariable
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 wvariable has to be taken.
Therefore:

.[L11927 == -u1919 +‘ u1920 + legl + u. ... + 'ulgz.? ;_
JUig01 = Uyg19 + Uygag+ Uggoys And SO oD

The starting-point of the sum is indifferent, provided that it
Is before the beginning of the period studied ; for suppose that,
instead of 1919, 1915 were taken as the starting year, this
would only increase every value of [u by the constant amount
Uyg15 + Usgre T Usgry + Uqgrs:
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As the usefulness of the choice of the variables becomes
clear only 1n 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
oroup 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 wvariable. They could be called
non-causal relations, in contrast with, for example, demand
and supply relations. >Some ot them, with, in each case, one

-

L

of the wariables which they link together, have only been
introduced for reasons of convenience.

The relations have, moreover, not always been given 1n
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 ot
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
suffictent 1m most cases.

IR STTT LITRT TR SCITCH RN Py SE YT T | PUIEET SR BT SIWFOE TS PRRRE-C 1 TP E DRLET LTI NPT PO PO I - P [

1.1: A =1.50C" 4 0.90B"+-0.84n—1¢

This is an approximation deduced from:

r— ' “'1 i C i l
A=0.0106C"n—+ —
o o w b . - ’

where ¢ 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)).



Graph 1.1. Graph 1.2.
Composition of Fluctuations in ““« Explanation’’ of Fluctuations
ToraL VALUE OF ASSETS in DIVIDENDS a$s a2 PERCENTAGE

held by Individuals. oF CAPITAL.
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1.2: d=1.20D—0.111

Here, d represents all cash dividends as a percentage of
-apital, and D the amount of cash dividends paid to private
shareholders.

This relation has been deduced from
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where d 1s all cash dividends as a percentage of capital;
D" 1s amount of all cash dividends:
C capital, nominal value.

T'his relation may be written as
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100D" 100 ., 100D’
C C (?
where the second order term has been omitted, which for
. . N 100 D’
our figures is certainly admissible. The constant term &

1 P rwwhbrd v LA kel b

Here, the second term in the right-hand member is almost
a trend, because C 1s 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+ KR+ (EI:”“E}‘““E;[;)

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 of Economic
Research)! be taken equal to farmers’ estimated consumption,
it is here represented by Er -+ E;. The small amount of income
from abroad has been neglected. The influence of this neglect
1s seen 1n the graph as the difference between the dotted and the

full line.

1 Bulletin §9: ‘‘ Income originating in Nine Basic Industries, 1919-
1934 by S. KuzNeETrs. 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.s5. Graph 1.4
Composition of Fluctuations of « Explanation” of Iluctuations
URBAN NON-WORKERS INCOME. in Stock orF HOUSES.
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The stock of houses at the end of a year is found by adding
to the stock at the end of the previous year 0.92 times the
volume of residential building during the year. The remaining
0.08 accounts for replacement (estimated according to the

figures of Wickens and FosTter for the relation betweeﬂ
replacement and total building).?

1 ““ Non-Farm Residential Constructlon 1920-1936 »’, Bulletin 65,
National Bureau of Economic Research New York, 1937, page 11.
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IO: M=M 4+ M".

Total monev 1s equal to the sum of the amount of outside
currency (M’) 4+ the amount of deposits (M").

Graph 1.5. Graph 1.6.
Composition of Fluctuations in Fluctuations in ASSETS AND

Toral, MoONEY. LIABILITIES OF THE BANKS.
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1.6 : M =B, + 0.9B* —2.93 m,,.

Balance equation for the banks; cf. section (4.5).

1.7: my, = 0.67d — 0.041n

This relation is a simplified form of the detfinition of
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o 5 7 ‘“ Iixplanation >’ of Fluctuations
di ? , in SHARE YIELD.
" Upper part: 1Q95iﬁ in deviation
1.56n

from average = m.

— ———————— |
3 - /1 Lowerpart:m; = 0.67d — 0.041n.

Here the factor 1.56 has
been added, since in 1926
was 100, the actual stock
price level upon which the
calculation of the share yield
1s based was 156.1

The wupper part of the
oraph 1s to be considered as
a test of the compatibility
of the series used for my,

"
]
e | %""x'

W I and d; 1f they were exactly

should occur. The lower part

shows the combined effect of the lack of compatibility and

of the hnear approximmation. Lvidently there is, in this case,

a danger 1n using the linear approximation for extreme values
like those 1 1928, 1929 and 1932.

1 The calculation runs as follows: my  — my  + my =
_ 100 (d+d l _ 100 oy By 100d | 100d  100dn
1.56n n 1.56n ' 1.56n 1.56m2°

1.56n(1+ ;-; )

neglecting the second order term.

100d 100 - T
"\? OW 1 - ] 7 1 “L § 5 .,,1,,%,“,;%“;“”,”,”...?,,‘,:_TH,I_ g O . () / . an (l WIW.MQ_QCL ﬁﬁﬁﬁﬁ . O ' 0 4 1
1.56n 1.56n i E6nt

* The actual figures show a difference owing to the independence of the sources
from which d, n and m L¢ haven been taken.
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1.8: Composition of cost of living.

L.

. Cost of living is made up of two rather heterogeneous

elements — viz., rents my and prices of other services and goods
/ ‘1 NSRRI A 1 o _ .

p -, with weights of 209, and 809, respectively:

p = 0.30 p" + 0.20 my,.

T'he " explanation ” of my and p’ is discussed in Chapter III.

Graph 1.8. Graph 1.9.
Composition of Fluctuations in “ Explanation ”” of Fluctuations
CLOST OF LIVING. iIn SURPLUS OF CORPORATIONS.
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1.9: S = [(Z°— D) 4+ 2.29¢

Surplus of corporations depends on cumulated profits (JZ°)
minus cumulated dividends (fD). 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 Z¢ — D.



part, however, stands as a complement to the cumulation terms.
[For these being cumulations of the deviations of Z° and D from
Lheir averages, cumulations of the constants 7Z¢ and D have
to be added, which evidently are trends. As Z° — D = 0.5, a

term of 0.5¢ corresponds to [(Z°— D). The rest of the trend,
1.8¢, represents the unexplained reserves mentioned above.
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1.10: U = 0.60p + 1.00u

This relation is the simplified form of the relation

A AT R W R el

U = 0. 01pu,

value of production equals price times quantity, divided by 100
as the prices are measured in percentages of the level of 1929.1

Graph 1.10. Graph 1.11.
PRODUCTION OF (CONSUMPTION CONSUMPTION.
GooDs. Relation between Fluctuations in
Relation between IFluctuations in VALUE, VOLUME and PRICE.
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i "1 h@ m]culf,ltum runs: U = U + U =0.01 (p +p) (14u)=0.01pT +
ﬂ Olpu 4+ 0.01up, neglecting the second order term; 0.01pu= [;

Ulp = 1.00; 0.01u = 0.60.
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Graph 1.1%. 1l u=u +w—w_,
Relation between Fluctuations in Production equals con-
PropucrioN, CONSUMPTION and ‘,
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1.14: v = 0" 4 vy

Volume of mvestment goods produced consists of volume
of producers’ durable commodities, including non-residential
building, and volume of residential building.

Graph 1.13. Graph 1.14.
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1.15: V' =0 +0.15¢

Same explanation as for 1.10.

1.16: Vg = 0.98v5 + 0.028g5

Same explanation as for 1.10.

Graph 1.15. Graph 1.16.
PRODUCTION OF PRODUCERS’ RESIDENTIAL CONSTRUCTION.
DURABLE COMMODITIES. . _
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