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Foreword

THESE five interconnected essays present the results of further
research into the subjects which I discussed in my Essays in the
Theory of Economic Fluctnations. In particular, more attention has
been paid in the present studies to the long-run aspect of the
" problems considered.

Although frequent use is made of formul®, the mathematics
involved is of elementary character (elementary algebra and the
beginnings of differential calculus).

The following essays are reprinted (with important altera-
tions) by permission of the editors concerned :

“ The Short-Term and the Long-Term Rate of Interest,”
pattly from the Rewiew of Economic Statistics, May 1941, partly
from Oxford Economic Papers, No. 4 ; and * A Theory of Profits ”’
from Economic Journal, June-September 1942.

I am very much indebted to Mr. F. Burchardt, Mr. J. Steindl
and Mr. G. D. N. Worswick of the Oxford Institute of Statistics
for valuable comments and suggestions, and to Mr. J. Goldntann
for reading the proofs.

This work was started with the assistance of a grant from the
Nationa! Institute of Economic and Social Research, and 1 take
this opportunity to express due acknowledgement.

M. KALECKI.

OxroRD INSTITUTE OF STATISTICS,
November 1942.
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Part One
PRICES, INTEREST, AND PROFITS

1. COSTS AND PRICES

The Percentage Gross Margins and Monopolistic Competition

1. The purpose of this essay is to discuss the relation between
prime costs and prices of an industry under conditions of market
imperfection and oligopoly. By an ““industry  is meant here
manufacturing and selling of a certain group of products which
fulfils the following conditions : (i) The price fixing for a product
by a firm is influenced mainly by the prices of other products
in the group and the expected price reactions of firms manu-
facturing them, and only to a much lesser degree by prices and
price reactions outside the group. (ii) The proportionate changes
of the unit prirme costs (unit costs of materials and wages) of the
various products of an *‘ industry > are not very divergent.

It is obvious that this definition is not clear cut. ‘The broader
the group the better condition (i) is fulfilled, and the worse in
general condition (ii). The group must thus be formed so as to
achieve a compromise between these two requitements and there-
fore the scope of the industry is within certain limits arbitrary.

Before proceeding with our discussion we shall make certain
assumptions as to the average prime costs of the products in
question. We assume that—as is usually the case in manufactur-
ing—-the average prime cost changes little as output expands,
and that the entrepreneur takes the average prime costs as a
crude approximation to the marginal costs. The latter seems to
be borne out by recent inquiries which showed that entrepreneurs
are really not familiar with the exac concept of marginal cost.
In what follows we shall assume for the sake of simplicity that
the average ptrime cost g, of any product is s#rictly constant when
output fluctuates. 'The marginal cost is equal to ¢, and thus also

9



10 STUDIES IN ECONOMIC DYNAMICS

constant until the firm reaches its maximum capacity. A€ this
point the marginal cost has no definite value and the price of the
product is determined by the condition that output cannot be
increased.

2. Imagine that in an industry a short-period equilibrium of
the price system has been reached, and that no firm works up to
capacity. 'The average prime costs of the relevant products are
ay, dy . . . . The firms fix the prices of their products, taking
into consideration the mobility of customers (market imperfec-
tion) and the influence of their own prices on those of their
rivals (oligopoly). FEach firm is satisfied that the price p,
fixed is mote advantageous than a higher or a lower level.

Imagine now that a fall in material prices and wage costs
reduces all average prime costs 4,, ¢, . . . 4, in the same propor-
tion. It will be seen that this creates for entrepreneurs an
inducement to cut their prices. For the fall of average costs
&, @y . . . a, with unchanged prices p,, p, . . . p, increases the
profit + overheads margins p, — @, (we shall call them gross
margins) in relation to prices py, and thus a cut of the price p,
by a certain percentage means a smaller percentage cut of p, —
than in the initial position. Consequently, if the firms stick to
their previous views about what are the expected percentage
increases in their sales caused by a percentage cut in prices, they
must consider it profitable to reduce them. Now as long as
Pr— a4

k
goes on. For p, — a, is then less affected by a given percentage
cut in prices than in the initial position and, consequently, the
state of affairs is more favourable for price cutting than it was
before the fall of average prime costs. The price system returns
to equilibrium when prices have fallen in the same proportion as

remain greater than in the initial position the price fall

average prime costs because at this point Pr —

i

reach their

initial level.l

~ 'In terms of individual demand curves this process may be described as an
1§0—c1.astlc f;lownward shift of these curves reducing their ordinates in the propor-
tion in which the unit prime costs have fallen.
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It has been assumed throughout that the conditions of
market imperfection and oligopoly were unchanged. This
may, however, not be the case. Indeed, if, for instance,
the market imperfection is due to transport costs and these
remain unaltered while prime (production) costs decline, the
fall in prices in relation to transport costs increases market
imperfection. As a result prices will fall here /Jess than propor-
tionately to prime costs. For if they did fall proportionately to
prime costs a given percentage rise in prices would increase the
gross margin p, — 4, by the same percentage as in the initial
position, while the expected fall in firms’ sales would be smaller ;
consequently the firms would consider it profitable to raise prices.
Thus the increased market imperfection caused by the rise in the
relation of transport costs to prime costs is here reflected in the
Pr — ak.

k

3. It follows from the above argument that with a given
relation of average costs within the industry, and on condition
that no firm is working up to capacity, the percentage gross

increase of percentage gross marging

— 4 . .
margins Pr = % reflect the changes in the state of matket im-

k
perfection and oligopoly. [
Let us now form a weighted average u of the percentage
gross margins, using as weights the respective values of sales
Ovpr We thus have '

T
o P 20 pr — 4k)_

20:px 20:Px

It may be seen at once that X0,(p, — ;) represents aggregate
profits + overheads of the industry, and 2)0,p, its aggregate
value of sales. p is thus equal to the ratio of profits + over-
heads to sales of the ** industry.”

We may, according to the above, say that u reflects the changes
in the degree of market imperfection and oligopoly of an industry
provided : (i) the relations of average costs 4, 4, . . . 4, Temain

n =
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unchanged ; (ii) no firm is working up to capacity. Thus, for
instance, we may expect u to fall when customers become more
sensitive to price differences between suppliers (fall of market
imperfection) and to rise when transport costs tise relative to
prime production costs (rise in market imperfection, see pre-
ceding subsection). On the other hand, if technical progress
reduces the average prime costs of all firms in the same propor-
tion, it does not affect u (unless it alters the conditions of market
imperfection and oligopoly). For the argument of the pre-
ceding subsection applies whatever the cause of the fall in prime
costs, provided it is uniform.

It has been stressed throughout the argument that the per-

: — a .
centage gross marglnsfff reflect changes in the state of
k
market imperfection and oligopoly only under the assumption
that the ratio of prime costs a,, @, ...a, remains unaltered.

If this condition is not fulfilled P—’%ﬂ‘ may change, although
k
nothing happens to alter the state of market imperfection and
oligopoly. If, for instance, only the average cost 4, falls, «,,
g . . . a, remaining unaltered, the price p; will be reduced for the
same reason as in the case considercd above when the fall in
average prime costs Is uniform ; but in general the price p, will
not fall here proportionately to @;.  For the fall of p; changes its
relation to other prices p,, p3 . . . p,, and this in general affects
the position with regard tO the expected reaction of the sales 0,
in response to a change in price p,. Consequently the eventual

—a : L "
level of 22~ % need not be the same as in the initial position,
1
although no changes in conditions of market imperfection and

oligopoly have occurred.?

_ ! The theory of ptice formation when the average prime costs of firms of an
“industry >’ do not change proportionately may be developed as follows : Let us

start from a certain basic position where average prime costs are a5, 45 . . . 4, and
prices py, Pz« . . pa. Let us denote the cost and price indices in any position related
to the basic position by &'y, @’y . . . @', and p, Py . . . pa respectively. For the

. & Fi r
basic position we have thus @’} = @' . .. = 4’, = 1 and Pi=py...=p.=1
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It follows that the percentage gross margins Pr — % ape
Pr
affected not only by changes in the state of market imperfection

Let us further denote the average of p', weighted according to the values of firms’
sales in the basic position by p’.

In accordance with the argument in the text it mmay be assumed that, with a
given state of market imperfection and oligopoly, p"; the ptice index of the firm
& is a function of &', and p’. As a first approximation we shall assume, moreovet,
that it is a linear function over the relevant range of changes of &', and p, and thus
we have )

D= @y + B + ye- - . . - D

If prime costs of all firms change in the same proportion we have 2’, = &, and
it follows from the text that with a given state of market imperfection and oligopoly
P'x = P’ = & because then all prices change in the same proportion as prime costs,
It follows for this case from the above equation (i)

7 = a7 + BT + 0
whatever the value of @, which means that provided the state of market impetfec-
tion and oligopoly does not alter,

Y = oand a; + B, = 1.

Consequently the equation for p’, may be written

P = oad’y + (1 — op’. . . . . (i)
Imagine now that &, increases while prime costs and prices of all other firms remain
unchanged ; it is then plausible to assume that p°, increases, but in a lesser propot-
tion than 4’,. As all prices but p’, are assumed to be unchanged, p’, increases
in a higher proportion than p’. Such a state of affairs, i.e. that p", increases less
than ', but maore than 77, is compatible with the equation (ii) only if ; > o and
1 — o > o, It follows

0 < oy < 1. . . . . . (i)

Let us now form an average weighted according to the values of firms’ sales in the
basic position of both sides of equations (ii) for all firms. We obtain

p=ad + (1 —a)p . : . . (V)

where ota’ is the weighted average of o3a”;, and o« the weighted average of x. Hence
we obtain the formula

’

, p:“mi.. N (L 2

After substituting this value of p into cquation (ii) we have
aa
=

(i)

Pr=odx + (1 — o)

In this way price indices of all irms are fully determined by the indices of the average

prime costs ¢* and the coefficients o. ) ‘
It may be shown that the price equilibrium determined by equations (iv’) and
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and oligopoly, but also by those in the relation between
average prime costs a;, 43 .. . d, However, the influence of
thesc changes upon the average percentage gross margin y is most
probably relatively small.! ~ As further, according to our definition
of industry (cf. p. g), the relative changes in average prime costs
a4, @, . . . a, are kept in rather narrow limits, it is plausible to
assume that in the movement of u there are mainly reflected

(ii) is stable. Indeed, imagine that prices deviate from the equilibrium values
determined by (i) and as a result the average price index p’ differs by A from
the value determined by formula (iv’). It follows from the equations (ii) that this
leads to price indices p’, differing from the equilibrium level determined by the
cquations (it’) by (1 — a,) A ; and from this results a new p” which differs from the
equilibrium level by (1 —a)A. As according to equation (iii) 1 — & < 1 the
avcrage price index 27 will converge to its equilibrium level determined by
equation (iv'). '

! This may be corroborated by a transformation of equation (iv’) of the pre-
ceding footnote. From a known formula for the correlation coefficient it follows
that

ad’ = aa’ + ro,o,.

oa’ is the weighted average of aa’; « and a’ are the weighted averages of «, and &,
respectively ; r the coefhicient of correlation berween «, and o’y ; o, and o, the
standard deviations of «; and &, respectively. By substituting this value of aa’
into equation (iv’) we obtain

5':5’+r?o,‘- N 0

or

Rl

Ty Tor
=14 r2 = A . : . ()
@ a
Now there is no particular reason for a positive or negative correlation between
a’y which is the average cost index in relation to the basic position and the co-
»
. . - - - \
cfficient &, ; thus 7 is likely to be rather low. Xf it is equal to nougbt-_p—, = 1 and
a
then the changes in the average price p’ ate independent of the rclative changes of
avetrage ptrime costs @ the average price index p’ is equal to the average prime cost
index @',
In general, of .course, r is not equal to zero. But it is likely to be lower in
absolute value than, say, o'30; further even assuming a very wide dispersion in

the coefficients «, it is unlikely that 2 Tn'z_ would be higher than, say, o'5. On these

[ ]
;, << 01§ ,,andthus
F)

I — OI§ __,<_’

. [+)
assumptions the absolute valuc of r-=
&

’
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changes in the degree of market imperfection and oligopoly.
This, however, is still subject to the qualification that the firms
do not work up to capacity.

4. Let us start from a position for which this condition is
fulfilled and imagine that the effective demand for the products
of the “ industry ” increases. As long as firms do not reach the
point of full capacity the percentage gross margins remain
unaltered unless the rise in demand has some effect upon the
state of market imperfection and oligopoly.! If, however, the
increase in demand continues, one firm after another will reach
its maximum capacity beyond which it is unable to increase its
output, It is obvious that if the demand for the firm’s product
rises while the supply is limited by the existing capacity, the
prices charged by the firm will increase so as to bring into equili-
brium the increased demand with the fixed supply—even though
the average prime costs and the state of market imperfection
and oligopoly are unaltered. This will result in the increase of
the average percentage gross margin p. We may thus conclude
that in the movement of u are mainly reflected changes in the
degree of market imperfection and oligopoly and bottlenecks in
the manufacturing of the products of the *“ industry,” appearing

as the demand for these products increases in relation to available
' capacities. ‘

5. In all the above argument we have abstracted from selling
costs and we must now allow for them. It may bc assumed that
the entrepreneur apportions a certain part of his selling costs to
“ investment or overhead selling costs > (a considerable part of
advertisement is probably treated in this way) and the rest to
“ prime selling costs.” The first may be included in overheads
and profits while the second plays in price formation a rble
similar to prime production costs.

The entrepreneur may now be imagined to fix his price on
the assumption that it is profitable for him to spend a certain
percentage of the proceeds o on prime selling costs. ¢ may be
called the rate of prime selling costs. It is easy to see that in

1In terms of individual demand curves this means an iso-elastic shift of these
curves to the right,
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our argument on pages 10-11, attempting to establish that (with

. . . — 4
qualifications stated there) in the movement of ’ "p £ are
k
reflected changes in the state of market imperfection and

Pr " @ phust now be replaced by Pr =% o 1t
P P
follows that if selling costs atc allowed for, the average percentage

gross margin p reflects not only the changes in the degree of
market imperfection and oligopoly and the bottlenecks in
available capacities, but also changes in the rates of prime selling
costs.

To summarise : in the movement of the average percentage
gross margin p are mainly reflected changes in the degree of
market imperfection and oligopoly, changes in the rates of prime
selling costs, and bottlenecks in available manufacturing capaci-
ties. (To a minor degree p is influenced also by changes in the
relation of prime production costs 4, @, . . . a, within the
““ industry.”)

6. As shown on page 11, the ratio of profits + overheads
to proceeds is equal to the average percentage gross margin u.
It is easy to see that u determines the distribution of the net
output (or value added) between wages on the one hand
and profits + overheads on the other, if in addition the ratio
of the cost of materials to that of wages is given. If we
denote the wage bill by 7 and the ratio of the material bill to
the wage bill by #», the aggregate prime costs are (1 + #)W.
As the ratio of overheads -+ profits to proceeds = p, the ratio

oligopoly,

of overheads -+ profits to prime costs = —£ . Tt follows
I —p
that overheads 4 profits — & (1 + ). Further, the net
I —p
output (or value added) is equal to the sum of overheads +
profits and the wage bill, and thus we have

net output = — & (1 4 W)W .
I —u



COSTS AND PRICES 17
Thus the relative share of wages w in the net output is
174 _1—up
e (1 + )W+ o Tter

] ——

W =

It may be seen at once that w is a diminishing function of both p
and ». ‘That means that if, e.g., a change in the state of imperfect
competition and oligopoly, in the rates of prime selling costs or
in the “ bottleneck factors ” presses down the ratio of overheads
-+ profits to proceeds y, it tends to increase the relative share of
wages in the net output w. But apart from this w depends on the
ratio of material costs to wage costs » : it falls when the cost
of materials rises in relation to that of wages and conversely.

Changes in the Percentage Gross Margin of an Industry

1. It has been shown above that changes in the average per-
centage gross margin of an ““industry,” i.e. of the ratio of its
overheads + profits to its proceeds p, are determined chiefly by
changes in the state of market imperfection and oligopoly,
changes in the rate of prime selling costs, and by the bottleneck
factors. It is proposed to examine in this section how p is
affected through these channels by the business cycle and the
long-run economic development. We shall deal first with the
business cycle.

2. If market 1mperfect1on depends partly on transport costs,
and the average prime costs #; fall while transport costs remain
unchanged or fall in a lesser proportion, the market imperfection
and consequently the average percentage gross margin p increases.!

Now it is a rather frequent case that prime production costs
fall more strongly than transport costs in the slump. Thus
under this influence g will tend to rise in the slump and to fall in
the boom.

There exists, however, a reason for cyclical changes in market
imperfection, and thus in p in the opposite direction, which has
been indicated by Mr. Harrod. He calls attention to the fact

1CE p. II.
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that buyers are more careful in comparing prices charged by
various sellers in the slump than in the boom. This would tend
to cause a fall in market imperfection and the gross profit per-
centage margin u in the slump and its rise in the boom. It
should be added perhaps that if the slump is deep the market
imperfection is likely to be relatively low in the subsequent
tfecovery also, because the habit of mote careful buying acquired
during depression may persist for a certain time.

Probably more important than the effect of cyclical changes
in market impetfection upon p is the influence of *‘ tacit agree-
ments > in a deep slump which may be classified as changes in
the degree of oligopoly.

Imagine a deep slump in which the average prime costs in an
“ industry ** have fallen considerably. 1If the percentage margins
were unchanged there would be an even stronger fall of what is
left for overheads and profits of a single producer because output
is reduced as well. The resulting deterioration in his financial
position induces him to increase his percentage gross margin in
the hope that other producers will act likewise. If they do not
he is lost, but so he would be if he reduced his prices propor-
tionately to average prime costs. If such is the prevailing atti-
tude, a ‘‘ tacit agreement *’ is established and u is higher than it
otherwise would be.

It is important to note that the rise in a percentage gross margin
does not mean here a high measure of profit because it only com-
pensates partly for the fall in average prime costs and output.
The existing firms need not be afraid therefore that new entet-
prises will emerge ; and even many ““high cost producers ”” must
close down in spite of the * tacit agreement.”

When the slump is over, the degree of oligopoly will fall for
various reasons. First, the rise in average prime costs and out-
put removes the very basis of the tacit agreement, the more ‘so
that in the meantime a certain cut in * overhead expenditure ”’
has probably been achieved; second, because of the fear of
newcomers, and even more 5o to prevent the reopening of
establishments closed down in the slump.

On the basis of the above analysis it seems probable that in a
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cycle showing no deep and prolonged slumps the changes of p
caused by fluctuations in the state of market imperfection and
oligopoly or in prime selling costs are not likely to be important.

The position will be different in a deep and prolonged slump
and also in the subsequent recovery. The most important
factor in the slump is likely to be then the  tacit agreement ”’
and thus p may rise significantly. On the other hand, in the
subsequent recovery p is likely to fall below what would be
its level after a moderate slump. Two factors will contribute
to it : the * careful buying ” which petsists for a certain time
after a deep and prolonged slump, and the tendency of the
entrepreneurs to prevent reopening of numerous establishments
closed down in the slump.

3. We have yet to deal with the influence upon the percentage
gross margin of the “ bottleneck factors ” which come into the
picture when the volume of sales of an *‘ industry ” increases in
relation to its capacity beyond a certain point. The resulting
rise in the percentage gross margin is likely to be significant only
close to the top of the boom when the utilization of equipment
is high. And in the light of the data we give in the next section
it does not seem usually important even then for manufacturing
industry as a whole. (It must be noted, however, that these
data relate to the twentieth century only.)

It looks as if the influence of bottlenecks in manufacturing
in-a modern capitalist society becomes predominant only in
‘““abnormal ’ times, during wars or after-war periods, In such
petiods total employment, and, consequently, the wage bill,
cxpressed in terms of wage units, remains unaltered or even
increases. At the same time the production of consumption
goods is strongly curtailed, chiefly owing to the scarcity of raw
materials and labour in the industries concerned. As a result,
if the consumption of non-wage eatners is not reduced sufficiently
by increased propensity to save, taxation, and rationing to offset
this divergency, prices will rise in relation to wage rates, i.e.
the real wage rate will fall. This may happen in two ways : by
the increase in prices of raw matetials relative to wage rates and
by the rise in the percentage gross margins of the manufactured
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products Usually both these changes go hand in hand, although,
if prices of raw materials are controlled and they are distri-
buted among enterprises by a quota system, the equilibrium
between demand for and supply of consumption goods is achieved
only by the rise in percentage gross margins. The rise in
money wage rates enforced by the workers who try to restore
the “ old > real wages cannot remedy the situation, and results
only in a new rise¢ in prices; for at the root of the trouble lies
the fall in the ratio of production of consumption goods to total
employment. It is this that is the actual cause of the * vicious
spiral.”

The position in an “‘ ordinary ” boom is different in that
bottlenecks in plant and labour are not very significant. True,
the supply of basic raw materials is sometimes inelastic and their
prices increase considerably in relation to wage rates. This,
however, results only in a rather slight increase in the prices of
finished goods relative to wage rates because, usually, the basic
raw materials are a much smaller cost item than wages. And
even this tendency of real wages to fall is often counterbalanced
(1) by the institutional rigidity of certain items in the cost of
living (rents, bus and railway fares, etc.), which often causes their
fall relative to wage rates when these increase, and (2) by technical
progress which reduces the labour cost per unit of product
relative to wage rates. As a result the fall in real wage rates in

““ ordinary 7 recovery is small if any, and does not initiate,
therefore, a *‘ vicious spiral.”

4. We shall now consider briefly the influence of long-run
economic development upon the percentage gross margin .

As to the imperfection of the market, it will tend to diminish
as a result of the fall of transport costs in relation to prime pro-
duction costs, standardization of goods, spreading of commodity
exchanges, etc. ; the higher standard of living may tend to cause
less careful buying (the  Harrodian factor »*), but this will prob-
ably be fully offset by a higher degree of knowledge and more free
time for buying ; finally, at a cettain late stage of capitalist de-
velopment the expansion of advertisement may in many cases
create an ‘artificial ” market imperfection. With regard to

(11
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oligopoly, the progressive concentration of industry is likely to
enhance its degree. The rates of prime selling cost are also
likely to rise in the long run, particularly at a certain late stage of
capitalist development.

As to the influence of “ bottleneck factors,” it seems that
at least in the twenticth century they are effective in ‘‘ normal
times ”’ only close to the top of the boom and even then are not
very significant for manufacturing industry as a whole. Thus
“bottleneck factors” are probably not important in the long-
run analysis of recent economic developments. This does not,
however, exclude a possibility of significant long-run changes in
p caused by these factors.!

On balance it is impossible to say @ priori how u changes in
the long run. But it follows clearly from the above that (if we
abstract from bottleneck factors) it is more likely to rise in the
later than in the earlier stage of capitalist development.

Application to the U.S.A. Manufacturing Industry

1. Apart from the causes of changes in the percentage gross
margin of an *industry ” discussed in the preceding section,
there will be a variety of other factors influencing it. However,
the above analysis gives a more or less comprehensive list of
important factors which affect the gross profit percentage margins
of a// industries simultaneously as a result of the business cycle
or long-run economic development. If we consider the per-
centage gross margin of the manufacturing industry as 2 whole
(i.c. the ratio of its aggregate overhcads 4 profits to its aggregate
proceeds), it is these influences that will be most important while
particular factors affecting percentage gross margins of thousands
of industries will most probably cancel out. We therefore apply
the results of the preceding discussion to the U.S.A. manufacturing
industry as a whole.

Two problems arise here, however. The first depends on
the existence of industries which are dominated by one firm or

-acartel. To such a case our analysis, which was concerned with
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an industry working in conditions of imperfect competition and
oligopoly, does not apply. It may be said, however, (i) that the
predominant form of a manufacturing industry s that working
under conditions of imperfect competition and oligopoly, (ii)
that even * pure monopolists > must count with potential out-
siders and this makes their behaviour broadly similar to that of
oligopolies. It is therefore likely that the existence of cartels,
etc., does not invalidate the application of the apparatus built up
above for the examination of the percentage gross margin of the
U.S.A. manufacturing industry as a whole.

The second difficulty is that changes in the ratio of aggregate
overheads <4~ profits of manufacturing industry to its aggregate
proceeds are influenced not only by changes in such ratios of the
particular industries but also by changes in the proportions of
proceeds of these industries ; indeed p may have different values
for various industries and thus, for instance, the increased weight
for industries with high p may increase the ratio of overheads 4
profits to proceeds for the manufacturing industry as a whole
although such ratios for the component industries have not
changed. As far, however, as it could be ascertained by con-
sidering the changes of p for industrial groups, this influence
upon p of the U.S,A. manufacturing industry as a whole was of
no importance.

2. We give below the ratio of overheads -+ profits of the
U.S.A. manufacturing industry to its proceeds in the period
1899-1937, calculated from the Census of Manufactures.!

v As given in the Statistical Abstract of the United States, 1939. To make,
however, the figures for various years comparable, the following adjustments had
to be made : (1) Prior to 1931 the tax on tobacco manufactures has been deducted
from overheads + profits, where it was included by the Census. (ii) Prior to
1935 the cost of work given out has been subtracted from overbeads + profits,
where it was included by the Census, Up to 1923 this has been done according to
Census data; from then onwards the percentage of the cost of work given out in
terms of total prime costs has becn assumed the same as in 1923. (iii) In 1929,
1931 and 1933, in which years the wotk and shop supplies were included by the
Census in overheads 4 profits as opposed to other years, a corresponding correc-
tion has been introduced. In 1904 the work and shop supplies were—according
to the Census data—o'7 per cent. of total prime costs. In accordance with the rise
of the value of capital equipment taken from Professor Douglas, The Theory of
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TasLE I

The Percentage Gross Margin iz in the U.S. A. Manufacturing Industry

% % %o
1899 231 1919 z2°4 1929 2067
1904  23°3 1921 21°9 1931 281
1909 233 1923 2372 1933 279
1914 22§ 1925 242 1935 250
1927 25°3 1937 248

Figure 1 represents the time curve of p. It may be seen at
once that in the period 1899-1929 all points of it lie on a smooth
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FiG. 1.—Percentage Gross Margin of U.S. Manufacturing Industry, 1899-1937.

curve formed by three straight lines : 1899-1909, 1909-21, and
1921-29. This may be interpreted as showing the absence of
any business cycle effects upon g, inclusive of the influence of
“ bottleneck factors.” The long-period trend of i, as repre-
sented by the curve 1899-1909-21-29 shows stability of y in the
period 1899-1909 and a slow fall in 1909-21. This may be
accounted for as a balance between conflicting tendencies,
described in the last section (pp. 20-21). We see then a rather

Wages, as compared with the value of prime costs, this percentage has becn assumed
. I per cent for the years 1929, 1931 and 1933. (iv) The change in the scope of the
Census in 1914 is accounted for by linking up the series.
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sharp rise in p in the period 1921-29. This is probably caused
by what may be called 2 * commercial revolution ” which took
place in that period. ‘The violent development of modern sell-
ing methods (advertisement, *“ invention ” of new products, etc.)
caused both an increase in prime selling costs and created an
““ artificial > market imperfection.

The changes of p in the petiod 1929-37 show quite a different
pattern from those in the period 1899-1929. While cyclical
changes were not noticcable in the latter period, after 1929 we
see a strong increase in p in the slump (1931, 1933) and a still
stronger fall in the subsequent recovery (1935, 1937). This may
be explained by the effects of a deep and prolonged slump as
described in the preceding section :  tacit agteement ” in the
slump, and in the recovery its reversal strengthened by the
tendency to prevent the reopening of establishments closed down
in the slump and by the habit of *“ careful buying ** persisting for
a certain time as an after-effect of the slump.

In this connection it is interesting to notice that changes in
the percentage gross margins p (i.e. the ratios of overheads +
profits to proceeds) in the wholesale and retail trade in the U.S.A.
show a similar pattern as in manufacturing in the period 1929-37.

TasLE 11

The Percentage Gross Margin p in Manufactaring Industry, Wiholesale Trade, and
Retail Trade in the U.S. A.

Year. Maf;‘gﬁ;ﬁff'g' Wholesale Trade.# Retail Trade.s
% % %
1929 267 143 29-6
1931 28-1 150 30°9
1933 279 15°2 328
1935 250 12-§ 290
1937 248 12°9 287

! Taken from ‘Table L.

% Difference between sales and purchase costs of goods sold expressed as a
percentage of sales. Thus prime costs are here identified with purchase costs of
googs, which is approximately cotrect. Source, B. M. Fowler and W, H. Shaw,
* Distributive Costs of Consumnption Goods,’” Surpey of Current Business, July 1942.
The figures relate to wholesale and retail trade in consumption goods only.



COSTS AND PRICES 25

The above cannot, of course, provide a full proof of the
correctness of our theory. It shows only that this can supply a
plausible interpretation of changes in pricing in the U.S.A.
manufacturing industries (and wholesale and retail trade in that
country in the period 1929-37). It will therefore be useful to
examine to what extent the alternative theories of price formation
are capable of explaining the phenomena in question.

3. We may distinguish two theories of price formation alter-
native to ours : (i} the perfect competition theory, (ii) the “ full
cost ”’ theory.

The supporters of the perfect competition theory do not deny
in fact the existence of market imperfection and oligopoly. But
they consider them to be factors of minor importance and thus
maintain that the assumption of perfect competition is justified
to the first approximation.!

One of the important corollaries of the free competition theory
is that the relative share of wages in the value added (net output)
falls in the boom and rises in the slump. Indeed, price being
equal to short-period marginal costs, the average value added
(i.e. price — average cost of materials) is approximately equal to
the marginal wage cost, since it may be assumed that the avera
cost of materials is independent of the firm’s output and tﬁ
marginal cost of salaries and depreciation is small. Further,
under petfect competition the relevant branch of the marginal
wage cost curve is upward sloping ; also the average wage cost
increases from a point onwards but (unless the shape of its curve
is very peculiar) it increases in a smaller proportion than the
marginal wage cost; so that the ratio of average to marginal
wage cost falls when the utilization of plant increases. It follows

L Cf., for instance, J. R. Hicks, Value and Capitel : ** If we can suppose that the
percentages by which prices exceed marginal costs are neither very large nor very
variable, and if we can suppose {what is largely the conscquence of the first assump-
tion) that marginal costs do generally increase with output at the point of equilibrium
(diminishing marginal costs being rare), then the laws of an economic system,
working under perfect competition, will not be appreciably varied in a system
which contains widespread elements of monopoly *’ (p. 84). The only justification
of these assumptions is that ‘‘ a universal adoption of the assumption of monopoly
must have very destructive consequences for economic theory ™’ (p. 81).
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directly that the relative share of wages in the value added falls
in the boom when the utilization of the plant increases, and rises
in the slump when the utilization of the plant diminishes. This
consequence of free competition theory may be tested by statistical
data. In Table 111 we give the relative share of wages w in the
value added for the U.S.A. manufacturing industry in the period

1919-37.1
Tasre III

The Relative Share of Wages w in the Value Added by the U.S. A, Manufacturing Indusery

% %
1919 41°8 1929 37§
1921 450 1931 174
1923 4279 1933 3677
1925 40°4 1935 39°4
1927 398 1937 40°2

The only instance when the theory accords with fact is the
slump year 1921, when the relative share of wages in the value
added is higher than in 1919 and 1923. It falls, however, after
1923 1n 192§ and 1927, although in both these years the degree of
utilization of equipment was definitely lower than in 1923. (1923
was the year of highest degree of utilization in the period 1921-37.)
Further, in the slump years 1931 and 1933 » remains at the level
of the boom year 1929 and rises 'in the subsequent recovery in
1935 and 1937. Thus the facts are rather against the perfect
competition theory.

It should be added that changes in the relative shate of wages
in the value added w are fully determined by those in the gross
profit percentage margin pu and the ratio of the material bill to
the wage bill 7~ (see p. 17). Thus if the above interpretation
(Pp. 23-24) of changes in p in the U.S.A. manufacturing in terms
of our theory is accepted, this theory provides es /pso an explana-
tion for changes in w.

1 Based on the data of ** Census of Manufactutes,’’ as given in the Statistical
Abstract of the U.S.A., 1939, with the same adjustments as described in the footnote
to p. 22. The comparable figures for the period 1899-1914 are :

1899  42°7 1909 4170
1904 42°5 1914 4271
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4. The full cost theory in its familiar version maintains that
the firm fixes its price by adding to average prime cost the over-
heads per unit of actual output or per unit of *“ standard » output
(i.e. per unit of output corresponding to what is considered
reasonably full employment of firms’ plant) and “ something
for profit. ‘This statement has no precise theoretical meaning
because the amount that is added for profit makes quite a lot of
difference to the price and more still to the gross margin.

The full cost theory has been actually derived from the
repliecs of entrepreneurs to the inquities about their pricing
methods.? But it is not unlikely that the procedure described
by them is not the actual process of fixing prices but only a check
applied to prices fixed in another way to see whether they make
any net profit. Indeed, if the “ something ** which is the difference
between price and the full cost calculated per unit of actual output
is positive the firm knows that it makes a net profit on the product
in question. If overheads are calculated per unit of *“ standard ”’
output the positive difference means that losses if any are due to
the fall in output only, and if the slump is not too deep and pro-
longed they have no importance from a longer point of view ;
while if the slump /s deep and prolonged the *“ standard ” output
is being appropriately reduced. Both in the case of calculation
with actual and with ““ standard *” output the calculator seems not
so much to fix the price as to translate the price fixed by other con-
siderations into the ““ full cost language.” In a modern cotton
spinning mill the manager described once to me at great length
the work of their calculating department. To my question,
however, how the results are used to fix the prices, he replied :
““ Oh, the prices are fixed by the market.”

Nevertheless, in certain circumstances the calculator’s analysis
may have some bearing upon fixing of prices. In a deep slump
it helps to realize the precarious position of the firm and thereby
it initiates the attempts to increase the percentage gross margin,
and so may lead to the establishment of a “ tacit agreement.”

1 See, for instance, R. L. Hall and C. J. Hitch, ** Price Theory and Business
Behaviour,”’ Oxford Economic Papers, May 1939.
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Percentage Gross Margin and Capital Intensity

1. We have shown in the preceding sections that both short-
term and long-term changes in the ratio of overheads + profits
to proceeds p are determined chiefly by changes in the state of
market imperfection and oligopoly by changes in the rates of
prime selling costs, and by “ bottleneck factors.” True, p is
influenced also by relative changes in the average prime costs
as between firms, but this influence is likely to be not very
important. Tt follows that if in the long run the state of matket
imperfection and oligopoly and the rates of prime selling costs
remain stable and “ bottleneck factors ” do not come into the
picture, the ratio of profits + overheads to proceeds p is more or
less constant,

This is in contradiction with the widely accepted view that
in the long run the relative share of overheads and profits in the
price increases owing to the rising capital intensity of production.
We must therefore analyse the basis of this contention and then
examine also what effect the increase of capital intensity has upon
the percentage gross margin according to our theory.

2. The argument in favour of p rising with capital intensity
of production runs roughly as follows. As a result of technical
progress more capital is used per unit of output, and therefore
the value of capital (at reproduction prices) rises relatively to the
value of production. Now the rate of depreciation being stable
or increasing, and the rate of profit more or less stable, profit +
depreciation, must rise in relation to the value of production.
The salary bill usually rises with capital intensity in relation to
wage bill + material bill. Hence the relative share of overheads
+profits in the value of production p. must be expected to increase.
Two objections may be raised, however, against this argument.

First, the assumption that the rate of profit in the long run is
rather stable is, in fact, quite arbitrary. It is based on the idea
that the rate of profit in long periods tends to be equal to the
long-term rate of interest -+ ‘“normal profit ” and that both
these components change rather slowly. But this long period
cquilibrium approach is not justified because the long-run
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economic development is a complicated dynamic process, and
the rate of profit may very well fall in the long run, although the
long-term rate of interest remains constant (or cven increasces).!
Thus the ratio of overheads 4 profits to proceeds may remain
constant in spite of the fall of the value of production in relation
to the value of capital. A striking example of such a situation is
provided by the developments in the U.S.A. manufacturing
industry in the period 1899-1914 :

Tapre 1V

The Ratio of the Value of Production to the Value of Capital and the Percentage Gross
Margin in the U.S..A. Manufacturing Indusiry

el | . O | ol | e
Year eprocuction Value of Ratio : ercentage
: s i
Cogaz}))tngl.x'ed Products.? {2): (1) 15&,:.2;{. Gm;{ argin
(1899 = 100) Yo Yo
1899 100 100 100 3°1 23°1
1904 137 130 93 33 . 233
1909 216 182 84 36 23°3
1914 280 212 76 40 22§

There is, however, still another objection against the argu-
ment on which the statement is based that the percentage gross
margin u increases with capital intensity of production. The
rise in the latter means that capital contained in equipment
increases relative to its maximum productive capacity. The ratio
of actual output to capital depends in addition on the degree of

! The determinants of the rate of profit are discussed below in the essay “* A
Theory of Profits.”

# Obtained by mulnplymg thc index of real fixed capital by the price index of
investment goods. Both series arc taken from Professor Douglas, The Theory of
Wages, p. 121.  Douglas’ serics extends to 1922, but his post-war figures are not
quite reliable because he did not take into account the possible revaluation of
capital by firms in connection with the ** price revolution.”” T am indebted for this
point to Mr. E. Rothbarth.

3 Taken from the *‘ Census of Manufactures >’ (the changes in the scope of the
Census in 1914 are accounted for by linking up the series).
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utilization of equipment, i.e. the ratio of actual output to maximum
capacity. If, therefore, the rise in capital intensity is accom-
panied by an increase in the degree of utilization, the value of
production does not necessarily fall relative to the value of
capital.

It follows that rising capital intensity, even if the rate of
profit remains stable, is compatible with a constant percentage
gross matgin p: the rise in the degree of utilization of equip-
ment may offset the influence of the increase in capital intensity,
It should be noticed, however, that if this increase lasts for a
certain time there will be reached a point of the degree of utilization
where “‘ bottleneck factors > appear and then p starts to rise.

We may thus formulate the interrelation between p and the
rise in capital intensity according to our theory as follows: Let
us start from a situation where ** bottleneck factors > are absent,
and thus p is determined by the state of market imperfection and
oligopoly (and by the rates of prime selling costs). If thereis a
rise in capital intensity-of production and the degree of utiliza-
tion does not increase, the rate of profit falls, while the percentage
gross margin is stable.! If, however, the degree of utilization
increases sufficiently to offset the influence of increased capital
intensity, the rate of profit can be maintained ; and if the rise
in the utilization of equipment has not brought “ bottleneck
factors ™ into the picture the percentage gross margin is also stable
here. But if this development—rising intensity of capital, stable
rate of profit, rising utilization of equipment—continues for some
time, a point will be reached where bottlenecks do appear. It
is only after this stage has been reached that increasing capital
intensity must cause either a fall of the rate of profit or a rise in
the percentage gross margin.

3. On page 17 we have deduced the following formula for
the relative share of wages in the value added by manufacturing :

1—p
I -+

! This situation corresponds roughly to that assumed by Marx in his law of the
falling rate of profit.

=
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where p is the percentage gross margin and m the ratio of the
material bill to the wage bill. Now, as long as ‘ bottleneck
factors ”’ do not come into the picture changes in g depend chiefly
on changes in the state of market imperfection and oligopoly
(and in the rates of prime selling costs). Thus if these deter-
minants are unchanged technical progress can affect » only by
influencing the ratio of the material bill to the wage bill. A fall
in the wage cost, for instance, in relation to the raw material
cost will raise » and thus reduce the relative share of wages in
the value added. But if technical progress reduces in the same
proportion the cost of labour and the prices of raw materials,
w remains unchanged—provided that “ bottleneck factors ” do
not cause any change in p.



THE SHORT-TERM AND THE LONG-TERM
RATE OF INTEREST

The Short-Term Rate

1. Before we discuss the problem of the formation of the
short-term rate of interest it is necessary to establish first a
functional connection between the short-term rate of interest and
the velocity of cash circulation. By the latter we mean the
ratio of turnover, T, to the stock of cash (current accounts or
notes), M. It is clear that the smaller, with a given turnovet, is
the amount of cash possessed, say, by a firm, the greater the con-
venience derived from the marginal unit of cash in managing
transactions. Moreover, after cash holding is reduced to a
certain level, its further curtailment involves a very strongly
rising marginal inconvenience. On the other hand, if cash is
very plentiful with a given turnover, the marginal convenience
falls to nought and remains at this level if the amount of cash,
M, increases further. The marginal convenience of holding
cash, therefore, is an increasing function of the wvelocity of
circulation, T/M, and may be represented by a J curve..

The short-term rate of interest is closely connected with the
marginal convenience of holding cash. Indeed, if the short-
term rate is higher than this marginal convenience, there is an
inducement for lending additional cash; if the short-term rate
1s lower, it becomes profitable to withdraw from short-term
assets and acquire cash. ‘Thus equilibrium is reached when the
short-term rate of interest is equal to the marginal convenience
of holding cash.

The above requires a certain qualification. The operation
of short-term lending as such involves some costs and incon-
veniences, or ‘‘ investment costs.”” ‘The short-term rate is thus
equal to the sum of the marginal convenience of holding cash 4
“investment costs.”” Thus when the marginal convenience of

32
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cash holding falls to nought the short-term rate is equal to invest-
ment costs.  As a result we may say that a priori grounds exist
for postulating a connection between the short-term rate and the
velocity of circulation of the shape represented by the curve in
Figure 2.! That this curve must not be assumed to be absolutely
stationary through time is obvious. Habits of cash holding, etc.,
may change in the long run, and a financial panic may cause

Short-Term Rate

Velocity of Circulation

Fic. 2.—Hypothetical Relationship berween Velocity of Circulation and the
Short-Term Rate of Interest,

higher requirements for cash at the same turnover and the same
short-term rate ; this will be reflected in a shift of the curve,

2. We shall now try to verify statistically the relationship
under consideration. Since 1930 the London Clearing Banks
have published figures of turnover (debit entries to current
accounts). The ratio of these figures to current accounts may

! Thete arises here the problem whether in this context the short-term rate of
interest must be understood gross or net of income tax. If the marginal incon-
venience of curtailment of the cash bolding is supposed by a manager to be finally
reflected in a corresponding reduction of profits, then it is the interest gross of tax
which should be taken into account. This seems likely to be the case. However,
the subsequent empirical inquiry which relates to the U.K. in the period 1930-38
18 independent of this assumption because the rate of income tax was fairly stable
over that period,
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seem to be just what we need for our investigation, but unfortun-
ately the case is not so simple.

The turnover consists of two parts, each of a very different
character : of financial and of non-financial transactions. For
1930 the latter were estimated to have constituted only 15 per
cent of the total turnover.! On the other hand, the financial
current accounts are unlikely to be more than one-third of the
total.2 This disproportion reflects the obvious fact of the much
greater velocity of circulation of financial, compared with non-
financial, accounts.  As a result changes in the velocity of circula-
tion of financial accounts are reflected in the ratio of turnover to
current accounts too heavily in relation to the share of financial
accounts in the latter. This defect can be remedied in the
following way. We divide the turnover into the non-financial
and financial components; we reduce the financial component
in a proportion which brings its ratio to financial accounts in the
base year 1930 to the level of the ratio of the non-financial com-
ponent to non-financial accounts, i.e. to the level of the non-
financial velocity of circulation. Finally, we add the “ reduced
financial component ™ to the non-financial component and divide
the sum by total current accounts. ‘This ratio may be considered
an adequate index of changes in the velocity of circulation.

The calculation is described in detail in my paper on ““ The
Short-Term Rate of Interest and the Velocity of Circulation.” 3
The results obtained there * are given in Table V and plotted in
Figure 3.

As we see, all points except 1931 lie around a curve of a shape
which we deduced on a priori grounds in the preceding paragraph.
Point 1931 is considerably above the curve. This is explained
by the financial crisis in the second half of that year which caused

1 E. H. Phelps Brown and G. L. S, Shackle, Statistics of Monetary Circulation in
Engl;nd and Wales, 1919-1937 (Royal Economic Society, Memorandum No. 74),
p. 28,

®lbid,, p. 33. 8 Review of Economic Statistics, May 1941.

‘_Shghtly tevised ; allowance having been made for : (1) a change in the working
practice of Town Clearings in November 193z which increased the volume of total
clearings by about 2 per cent; (2) a change in the scope of cutrent accounts in
January 1938 which caused an increase by about 2 per cent.
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TasLe V

Index of Velocity of Circulation and Rate on Treasury Bills

Year Velocity of Circulation Rate on Treasury Bills
. (1930 = ro0]. (%)-
1930 100 2:48
1931 93 3359
1932 93 149
1933 83 059
1934 88 73
193§ -8y 05§
1936 82 058
1937 84 o056
1938 8o 061

an upward shift of the curve considered, i.e. increased the amount
of cash required at a given turnover and a given short-term ratc
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FiG. 3.—Velocity of Circulation and Rate on Treasury Bills, 1930-38.

of interest.! The period examined is rather short, and further
lnquiries are necessary to confirm the theory.

! The point for the year 1938 is also slightly mised by the incrcase of the short-
term rate in the autumn, duc to political events.
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3. The relation examined above may be written
TIM=VeE) - . . . ()

where T is the money volume of transactions (turnover), M the
stock of cash and T7{p) the velocity of circulation, being an
increasing function of the short-term rate of interest p. Formula
(1) may also be written

MVp) =T. . . . (18)

In this form it is nothing else but the quantity of money equation.!
The significance of it is, hmyver, quite different here than in the
quantity theory of money. It shows simply that with a gives
volume of transactions T an increase in the supply of cash M
by the banking system causes a fall in the short-term rate of
interest, ,One can, of course, argue that this fall tends to increase
the rate of investment, and thus through this channel it influences
T. But, as we shall see in the following sections of this essay,
changes in the short-term rate have a rather small immediate
effect upon the long-term rate ; and it is chiefly the latter which
is relevant for investment activity. Thus, only after the new
level of the short-term rate of interest has been maintained for a
rather prolonged time will it affect appreciably the rate of invest-
ment. ‘Therefore the immediate influence of the increase in the
supply of cash will be not to raise the money volume of trans-
actions but to reduce the velocity of circulation and the short-
term rate of interest.

4. It is still interesting to discuss the mechanism of the
increase in the supply of current accounts by the banking system.
Imagine that banks decide to reduce their cash ratio (the ratio of
the amount of their notes and accounts in the Central Bank to
deposits, i.e. current and deposit accounts) and buy bills, et
us first assume that the rate on deposit accounts follows the dis-
count rate. Thus when the discount rate starts to fall there will
be no inducement to sell bills and open deposit accounts instead.
The rate of discount must consequently fall to such a level at

1T is the money volume of transactions and thus stands for PT in the Fisher
equation.
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which people will be prepared to add to their current accounts
the amount for which the banks buy bills. With a given turn-
over T, this level of the short-term rate may be obtained easily
by means of formula (12). Indeed, if the initial statc of current
accounts is M, and the banks bought bills for the amount B, then

(Mu + B)V(P) = To'

If the rate on deposit accounts remains unchanged, the process
is more complicated. For a fall in the discount rate then induces
some people to sell bills and acquire deposit accounts. ‘The fall
in the discount rate is therefore smaller than in the case previously
considered : it will fall to the level at which the sum of the
increases in cutrent and deposit accounts is equal to the amount
B of bills bought by the banks.

The Short-Term Rate and the Long-Term Rate

1. It has been shown in the preceding section that the short-
term rate of interest is determined by the volume of transactions
and the supply of cash by the banking system. Woe shall now
examine the problem of the determination of the long-term rate.

In order to establish a connection between the short-term and
the long-term rate, we shall examine the problem of substitution
between a representative short-term asset, say a bill of exchange,
and a representative long-term asset, say a Consol. Imagine a
person or enterprise considering how to invest its reserves. It
will be, I think, a frequent case that the security holder compares
the result of holding one or the other type of security over a few
years.¥ Thus in comparing the yiclds he takes into account the
expected average discount rate over this period, which we denote
by p, and the present long-term rate (yield of Consols) r.. We
must now consider the advantages and disadvantages of both
types of securities which account for the difference r — p,.

There is first to be considered the possibility of 2 capital loss
if at some time Consols will have to be converted into cash. It
should be taken into account, however, that the holder need not
actually sell bonds in order to obtain the cash required : he may
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take bank credits against their security up to a high percentage
of their value.! There still remains the disadvantage, as com-
pared with bills, that this percentage is less than 100 per cent and
that the interest on such credits is slightly higher than the rate
of discount. (When the holder converts bills into cash his income
is reduced by the interest which the bills yield ; when he borrows
against the security of bonds, by the interest he pays on bank
credit.) On the other hand, the holding of bills which must be
re-bought every three months involves various inconveniences
and costs, and this often causes money to be invested on short
term not in bills but in loans to the discount market.?2 If, there-
fore, we denote by 8 the value corresponding to the net dis-
advantages of bond holding from this point of view, it follows
from the above that 8 is not necessarily positive and that it is
normally small, say of the order of } per cent.?

There is, however, yet another more important factor contri-
buting to the difference » — p,. The holding of bills guarantees
the integrity of the principal. On the other hand, bonds may
depreciate during the period for which the results of investment
are considered. Short-period fluctuations of the walue of
securities owned may be disregarded 4 by the holder, but if the
capital loss proves to have a permanent character it must be
reckoned as such. Therefore a provision for the risk of de-
preciation y must be taken into account when the yields » and p,
are compared. We thus have

r—p,=pB+y. : : . (2

1T am indebted for this point to Mr. P. W. §. Andrews. )

2In other words, “costs of investment” in bills (cf. p. 32) are relatively
high.

% The margin between the tate on loans to the discount market and the discount
rate is, say, 3-1 per cent ; that between discount rate and the rate on credits against
the security of bonds, say, 1-2 per cent. It does not, however, follow that 8 is neces-
sarily, ot even normally, positive ; because the latter margin, unlike the first, applies
only to the periods during which the purchaser expects to be using his assets to
obtain cash. B may therefore be regarded as tending to equal a fraction of the
second matgin minus the first.

*In so far as short-period fluctuations affect the amount of cash obtamable on
the security of the bonds they will tend to raise the value of 8.
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2. We may still say something more about the valuc of . If
the present price of Consols is p and the holder has a certain more
or less definite idea based on past experience about the minimum
to which this price may fall, p_, . it is plausible to assume that

y is propottionate to P~ Puin e 1o the maximum percentage

by which the price of Consols is considered apt to fall. We thus
have

— P~ P _ Prin
y=gh gy P

If the period for which the calculation is made is one year and
the depreciation was considered certain, g would be equal to 100,
But since the period is normally longer and the maximum de-
preciation not very probable, g may be expected to be rather
small as compared with one hundred.

As the price of Consols is in inverse proportion to their
yield, the expression (3) may be written

y=e(r-") . . . G

rmux

where r_,, is the yield corresponding to the *“ minimum price ”
Pmn- By substituting this expression for y in the equation (2)
we obtain, after simple transformations,

= P n B+g . ) . (@)
1 + i 1 —{—_g__
rmﬂx rmx

If the coefficients 8, g, and r,,, are stable, this equation expresses
the long-term rate r as a linear function of the expected short-
term rate p,. It is easy to see that (g, 8, and ry,, being stable) r

always changes by a smaller amount than p,, since 1 + £ S
This is the result of our assumption that as r increases the risk of
the depreciation of Consols declines (equation 3a).

We have thus fwe factors explaining the stability of the long-
term rate as compared with the short-term rate of interest.
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(1) The short-period changes of the shott-term rate p are only
partly reflected in the estimates of p,. (2) The long-term rate »
changes by a smaller amount than the average short-term rate p,
expected over the next few yeats. 4

3. It is important to notice that the * risk coefficient *> (which'
is a marginal concept) may increase not only when the deprecia-
tion of bonds is considered more likely but also when the pro-
portion of long-term assets held to short-term assets - cash
rises. For then with the same probability of bond deprecia-,
tion the latter, if it happens, means a greater loss relative to the
value of all liquid assets. This “* increasing risk > is accounted
for by a higher g. “Thus if, ceteris paribus, the amount of long-
term assets relative to all liquid assets held by the public rises,
£ tends to increase./' Moreover, if income tax—from which we
have so far abstracted—is in existence, g is not a pure risk co-
efficient, but depends on the rates of income tax as well. Indeed,
the difference between the long-term rate and the short-term rate
is subject to tax, but the depreciation in bonds is not allowed for
in tax assessment.! ‘Thus if g were the pure risk coefficient
y = g(l — rr ) would cover only the difference r — p, after.

max

taxation. To cover the actua! difference » — p,, the coefficient g
must be correspondingly higher.? 1If, for instance, the tax is.

ss. in the £ and there is no surtax, g = 4 of the pute risk co-

efficient. If surtax exists it is not possible to establish such a
simple relation because the tax incidence is then not even.

Application to the Yields of Consols, 1849-1938

1. We shall now apply the results atrived at in the last section
to the analysis of yields of Consols in the period 1849-1938.

!This is true of the U.K.; in the U.S.A., however, 2 part of the loss from
sales of bonds is allowed for in income tax assessment and therefore our sub~
sequent argument does not apply strictly to that country. ‘

% This problem does not arise with regard to 8 because this tepresents 2 loss il
income which is allowed for in taxation.
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Their time curve is given in Figure 4. It may be scen that it »
possible to subdivide this period into ten very unequal intervals,
in each of which the long-term rate undergoes relatively small
fluctuations round the average as compared with the changes
between the intervals: 1849-80; 1881-87, 1888-93, 1894-1900,
1901-09, 1910-14, 1915-18, 1919-21, 1922-31, 1932-38. This may
be accounted for by an hypothesis that within each of thesc
intervals the expected short-term rate p, and the coefficients g,
ruap and B fluctuated rather slightly around certain values while

max?

b—

_

=

Yield of Consols,
\
4
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T
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Fic. 4.—Yield of Consols, 1849-1¢38.

they underwent long-run changes from interval to interval. Let
us turn our attention to such changes of the expected average
discount rate p,. Within each of our intervals the discount rate
p underwent in fact strong fluctuations which did not, however,
cause important fuctuations of p,. This may be accounted for
by the following hypothesis : the investors disregarded to a
great extent in their estimates of p, the ‘“high” and “low”
levels of the discount rate within the intervals, classifying them
as temporary, and based their expectations chiefly on the last
“ medium ** position ; and the spread of these medium values "’
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was rather small within cach period.  If this hypothesis is correct,
it follows that the average p, in each period does not differ much
from the average of the actual rate of discount p in that period.
This is very important for our inquiry. For on this assumption
we may take the average discount rate in each period to be the
first approximation of the average p,. Thus we may correlate
the average yields of Consols and average discount rates in our
periods and analyse the regression equations by means of our
formula (4).
2. The data are given in Table VI:

TapLe VI

Yield of Consols and Discount Rate

Interval, Average Yii}:l)'of Consols Average [:E.j:)c:um Rate
1849-80 321 366
1881-87 2-98 282
1888-93 2:63 268
1894-1900 2-38 218
1GO1-09 2-82 3°09
1910-14 3-27 3-4
1915-18 430 43
1919-21 $'07 §-09
1922-31 4°48 3-76
1932-38 3-25 o082

We now plot these figures on a scatter diagram (Fig. 5). It will
be scen that most of the points lie very close to two straight
lines AB and A,B;. The points corresponding to the intervals
before the last war lie close to AB except those corresponding to
1881-87 and 1910-14.  The points corresponding to the post-war
periods lic close to the line A, B,, which is considerably above AB.
Finally, the war period 1915-18 is represented by a point lying
between AB and AB,. It must be noticed at once that the
position of the point 1881-87 above AB is fully accounted for by
the fact that the yicld of Consols in this period did not reflect
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the level of the “ pure long-term rate,” being ‘‘ too high”
because of the expected conversion.t

The results obtained may be plausibly interpreted in terms of
our formula (4). In the period 1849-1909 the cocfficients g,
Foaxs and B were more or less stable, and therefore we have a
linear functional relation between r and p, represented by AB.
After this period these coefficients underwent a strong change,

61

Yield of Consols %

Discount Rate X

1 L 1 1 L]

0 1 2 3 4 5 6

Fi1G. §.—Discount Rate and Yield of Consols, 1849-1938.

chiefly during the last war, and then became stable again in the
post-war period, so that the points p,, r are in this period again
situated on the straight line A;B,. The points 1910-14 and
1915-18 lying between AB and A,B, represent the period during
which the shift from AB to A,B, occurred.

3. From the equations of the lines AB and A,B, the coefh-
cients g and 8 may be now obtained for the pre-war and post-
war period respectively.
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The equation of AB (pre-war period) is

r = o0'§50p, + 1°17.
If we compare it with our formula (3),

= Pe + B+g s
14 4 1+ £
rmax rmax
we obtain two equations
= o550 and Bte 1-17.
£ 1+ f
rmax rmax

Now as to the expected maximum long-tetm ratc we may assume

that it is approximately 3-4, for this was the maximum rate in the

period in question and the level of 7 at the beginning of it was

not much lower. It is then possible to obtain from the last

equations the coefficientsgand 8. We have g= 2-78, 8 = — o6s.
The equation for the post-war period is

r = 0°425p, -+ 2:99,
and consequently

' o4 and PEE
14+ £ 1-|—g

rmax rmax

Here 7.,. may be assumed equal to -1, this being the level
reached at the beginning of the period and never exceeded aftet-
wards. ‘Thus we obtain g = 69, B = — 0-07.2

We may now put together the results of our calculation :

= 2°QO.

Period. g rmax. ﬁ
1849-1909 2-78 3740 — 06§
1919-38 6-go 5:10 — 007

! It is perhaps more correct to assume that in the interval 1932-38 rqax was lowet
thaz?hs-l, say 4'5. We then obtain for this interval g = 6-03, B = 073. The
positive value for B in this interval is quite plausible in view of the unusually low

margin between the discount rate and the rate on loans to the discount market
{cf. p. 38).
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From the point of view of the confirmation of our theory the
most important result is that 8 (the balance of disadvantages and
advantages of bonds as compared with bills apart from the risk
of depreciation) is small, as we expected it to be for theoretical
rcasons. If the cocfficient of p, in the post-war period had been
not 0-425 but, say, o-z5, we should, ceferis paribus, have obtained
for B the value — 3-7, which would be obviously absurd and so
disprove our theory.

The cocflicient g is—again in accordance with a priori argu-
ment—small as compared with 100, both in the pre-war and the
post-war periods.  (The ““ pure ” risk coefficient is even smaller
because g is inflated by income tax, cf. p. 40.) The tremendous
risc in g (about 2-5 times) between these two periods is explained
by the much stronger fluctuations in r after 1914 and by the rise
in income tax and surtax. The strong rise in g in combination
with the increase in r,, accounts for the shift of the line AB to
the position A,B,.

4. It is interesting to notice that during this war the move-
ment of the long-term rate conforms to the 1919-38 formula.
The average discount rate p was 1-04 per cent in 1940 and 1-03
per cent in 1941. ‘This was probably also the level expected for
the next few years. Substituting these values into the 1919-38
ormula,

r = o'425p, + 2:90,

¢ obtain about 3-34 per cent for both years. The actual average
iclds of Consols were : 3-40 per cent in 1940 and 313 per cent
' 1941.  The agreement between the calculated and the actual
< alues is thus very close. This is the more surprising in that the
ncrease in income tax tended to increase g.
It is necessary to take into account here that g depends infer alia
n the ratio of long-term assets held to short-term assets + cash
sce p. 40) and thus the Government borrowing policy determines
within certain limits the long-term rate of interest. If the
(;overnment borrows a part of-the amounts required on long-
‘orm at a certain fixed rate and the rest on short-term—as it was
1 fact the case during this war—the long-term rate is actually
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fixed by the Government. This is, however, only the case if
this rate is chosen so that the Government is able to sell some
amount of its long-term issues. If the Government long-term
rate of borrowing is so low that nobody is prepared to lend at.
this rate, the Government must finance all the Budget deficit by
floating debt. It loses then the control of the long-term rate
unless it is prepared to borrow short over and above the deficit

requirements and buy long-term securities from the public.



3. A THEORY OF PROFITS

The Determinants of Profits

1. In this essay we attempt to investigate the dcterminants
of profits in short and long periods. The short-period analysis
will consist in relating the profits in a given short period to certain
factors operating in the preceding periods. From this we shall
pass to the examination of the level of the rate of profit in long
periods, in particular in relation to the rate of interest.

We abstract in our argument from the influence on profits of
the balance of foreign trade and the Budget deficit (or surplus).
We therefore assume a closed system and a balanced State
Budget. It is, consequently, quite clear that our conclusions are
by no means applicable to a war economy. Qur aim is, on the
contrary, to examine the problem of profits in a closed /ajsseg-
Jaire system. In concert with abstracting from the Budget deficit
we also assume that no interest on the National Debt is paid.

By gross profits we shall mean depreciation and maintenance,
net undistributed profits, dividends, interest, rent and also
managerial salaries, all after payment of direct taxes.! The receivers
-t this type of income we call capitalists. The rest of incomes (also
taken net of direct taxes) are wages, small salaries (for the sake

't brevity we shall use below ““ salaries ”” for small salaries), and

doles. The saving out of these incomes 1s assumed to be small
s compared with total saving, and is neglected for the sake of
implicity—i.e. equated to nought.

2. We shall now establish the fundamental equation between
vrofits on the one hand and capitalists’ consumption and private
‘nvestment on the other. We must, however, first define certain
concepts. By gross investment we shall mean the value of all
-iles of newly produced fixed capital equipment + increase in
vorking capital and stocks; and by gross national income the

! However, taxes accruing but not yet paid—i.c. increasc in tax reserves v
cluded in profits.

47



48 STUDIES IN ECONOMIC DYNAMICS

sum of total personal consumption and gross investment.
We shall distinguish private and Government investment
(armaments, Government buildings, etc.). The gross national
income so defined is, as may easily be scen, also equal to profits
gross of depreciation and net of direct taxes 4 wages, salaries and
doles (also net of taxes) + Government investment. For the
proceeds of sales of consumption and investment goods ! will
be received by capitalists and workers employed by them, or
passed by means of indirect and direct taxes to the Government,
which will, in turn, spend the revenue either on wages and
salaries of Government employecs and doles or Government
investment. We thus have the following ‘‘ balance sheet ™ of
national income and expenditure :

Gross profits (gross of depreciation Total gross investment
but net of direct taxes) Capitalists’ consumption

Wages, salaries and doles {net of direct Workers’ consumption
taxes)

Gross Government investment

Gross national income Gross national income,

Now, since wages, salaries and doles are, as assumed above,
fully spent on consumption, and total gross investment — gross
Government investment = gross private investment, it follows
directly that

Gross profits = Gross private investment -+ Capitalists’ con-
sumption. . . . . (1)

What is the proper meaning of this equation ? Does it mean
that profits in a certain period determine capitalists’ consumption
and investment, or the other way round ? The answer to this
question depends on which of these items is directly subject
to the decisions of capitalists. Now, it is clear that they may
decide to consume and to invest more in a certain short period
than in the preceding period, but they cannot decide to earn

! The latter inclusive of the increase in working capital and stocks. When
this type of investment does not actually involve a sale, it may be considered as a
firm’s sale to itself,
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1o, It 1s therefore their investment and consumpiion de-
ions which determine profits, and not vice versa.

If the period which we consider is short, we may say that
capitalists’ investment and consumption are determined by
decisions formed in the pass.  For the execution of investment
orders takes a certain time, and as to the capitalists’ consumption,
it is only with a certain delay that the capitalists’ standard of
living reacts to the change of factors which influence it.

If capitalists decided always to consume and to invest in a
given period what they have earned in the preceding period, the
profits in the given period would be cqual to those in the preceding
one. In such case they would remain stationary, and the problem
of how to read the above equation would lose its importance.
But such is nos the case. Although profits in the preceding
periods arc one of the important determinants of capitalists’
consumption and investment, capitalists in general do mo# decide
to consume and invest in a given month what they have eamned
in the preceding one.  This explains why profits arc sof stationary,
but fluctuate in time.

3. The above argument requires a certain qualification.
The past investment decisions may not fully determine the volume

" investment in a given period, owing to unexpected accumula-
on or running down of stocks. The importance of this factor
cms, howcver, to have been frequently exaggerated.

A second qualification arises out of the fact that these decisions
Il usually be in real terms, and in the meantime prices may
range.  For instance, a piece of ordered capital equipment may
st more than at the period when the order was given.  To get
wer this difficulty it will be convenient to deflatc both sides of
¢ cquation by appropriate price indices. We thus obtain an
,uation between real gross profits and real capitalists’ consump-
on + real gross private investment.

We may now conclude that the real gross profits in a given
ort period are determined by decisions of capitalists as to
“cit consumption and investment formed in the past, subject
 the [correction for unexpected changes in the volume of
tocks,
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There arises here the problem what will be the place of the
factors determining the distribution of the national income in this
theory. Since profits in a given short period are determined
by capitalists’ decisions as to their consumption and investment
formed in the past, the factors determining the distribution of
income will affect not real profits but the real wage and salary
bill—and consequently the national output. If, for instance, the
degree of market imperfection or oligopoly increases, and, as 2
result, so does the ratio of profits to wages, real profits do not
change, but the real wage bill falls, first, because of the fall in
real wage rates, and secondly, because of the consequent reduction
in demand for wage goods, and thus of output and employment
in the wage-good industries. (If salary rates do not rise relative
to wage rates the real salary bill falls as well.) Percentage gross
margins increase, but the national output falls just so much that,
as a result, the real total profits remain the same. However great
the margin of profit on a unit of output, the capitalists cannot
make more in total profits than they consume and invest (inclusive
of accumulation of unsold goods).1

4. The above analysis obviously cannot answer the questlon
why the rate of profit taken as an average for longer periods is
higher than the rate of interest. It only relates profits in a given
short period to capitalists’ consumption and investment in
this period determined by factors which operated in the preceding
periods. To say something about the actual level of profits it is
necessary to apply a different type of analysis.

The Rate of Profit in the Long Period

1. The long-run analysis is often conducted under the assump-
tion of long-run equilibrium sensu stricto (i.e. in the sense that the
system is at rest). This is entirely unjustified, because we &now
that apart from cyclical fluctuations the economic system is
subject to a complex process of long-run development. We shall

! The theory of profits presented here is closely allied to Lotd Keynes’ theory
of saving and investment. It has been, however, developed independently of
Lord Keynes in my ** Essal d’une théoric du mouvement cyclique des affaires,”

Revue d’économie politique, Mars-Avril 1935, and “ A Macrodynamic Theory of
Business Cycles,”” Economeirica, July 1935.
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thcrctore approach the problem from a different .z 0 we shall
simply consider connections between averages of variables in a
period extending over a full business cycle and chosen so that its
beginning and end are positions half-way between boom and slump.

We shall assume that the average change of any variable per
year of our period is small as compared with the average of this
variable over this period. That means that if the period con-
sidered consists of years 1, 2, 3, ..., and is preceded by a year o,

X,— X

we assume for any variable X that ® is small as compared
"

Xi+ Xo+ X34 .. .+ X,

p .
to be fulfilled in reality, since our period covers a full cycle and
the economic development after elimination of the trade cycle
is usually “slow.”

The assumption of the ““slowness ” of long-run cconomic
development is of great significance for the long-period analy-
sis. Indeed, when short periods are considered, any relation
between two variables involves time lags. For instance, invest-
ment at a given moment is a function of factors which operated
some time ago. Now, if these time-lags are short—say, not
greater than of an order of a year—they may be disregarded in

with This condition is likely

<

X, — X
our long-period analysis. For, since —L—;——" is small as
compared with X+ Xy t -t X", the latter differs little
from Xt Xt .+ X""; thus, when the influence of X

"
upon the situation in a given long period is examined, we shall
make only a small error by taking into consideration the former
instead of the latter,

2. Inevery year of our period gross profit is equal to capitalists’
consumption + private gross investment. (For the sake of
brevity we shall use below ** investment * for private investment.)
Thus the average gross profit is equal to the average capitalists’
consumption + average gross investment. If we deduct from
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both sides of this equation the average depreciation and main-
tenance, we find that the average net profit P is equal to the
average ‘capitalists’ consumption C + the average net invest-
ment I,

P=C+T . . . . (2)

where C and T are understood here to be expressed in real terms
—namely, calculated at prices prevailing at the beginning of the
period considered, and also P is the average “‘ real > profit.

We may make the following assumption, plausible as a first
approximation, about the “real” capitalists’ consumption C;
in a given year: that it consists of a stable part 4 and a part
proportionate to the real profit P,_, of some time ago:?!

Ct = .A + AP"‘V. - . . (5)

i indicates thus the delay of the reaction of capitalists’ consumption
to the change in their current income ; it is probably of an order of
a year or less. A is positive and < 1.2 Finally, A is the result
of habits acquired by capitalists as a result of past long-run
development. It changes, therefore, slowly in time, also in
the period considered, but the time lags involved are very long,
and therefore we shall assume A in the period considered (which,
covering a full cycle, is about 10 years long) to be determined
by factors which operated prior to it.  We take now the average
of both sides of our equation (3) over our period. Since the time-
lag 4 is relatively short, it may be neglected accotding to the
argument of the preceding section. We thus obtain

C=A+I,. . . . @
and from this equation and equation (2) it follows
5 _A+1I
P=C1 (5)
1 — A

1 We neglect the influence of the rate of interest upon capitalists’ consumption
as not very important,

® A tentative estimate of A for the U.S.A. in the period 1925-35 suggests that
it was < 0:33. -(Undistributed profits were, of course, included in capitalists’
incomes.)
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where A depends on the development preceding the period con-
sidered.?

3. In order to obtain a formula for the average rate of profit
in our period, we shall now consider the average volume of total
capital in this period. Let K be the value of total capital equip-
ment at current prices of investment goods at the beginning of

this period. Since T is the average net “real” investment
in our period at prices prevailing at the beginning of our period,
the “ real ” capital at the end of the period is K, +- nl, where
n is length of the period.

Now, the deviations of the annual rate of investment from

the average annual rate of investment T th:ough({ut the period
may be assumed small (say, of the order of 2 or 3 per cent) as
compared with the initial volume of capital equipment K, It
may be shown that if this is the case then with # = 10 vears, say,

the average volume of capital K will differ little from the average
of its volume at the beginning and at the end of the period. We
have thus as a good approximation

E:KOJFET.. N (9)

4. We shall now obtain a formula for the average rate of
profit in our period which we may determine as the ratio of
average money profit to average money value of capital at current
prices. Thus, before dividing P by K, which are * real ** values
calculated at prices at the beginning of the period, they should be
multiplied by appropriate price indices. It is, however, casy to
sce that this correction will be important only if the average of
the price index of consumption goods related to the beginning of
the period as basis differs considerably from that of investment

' It must be noticed that equation (3), and consequently equations (4) and (1),
cease to be plausible in the case where taxation is heavy, and its system is such that
the tax on profits increases much quicker than profits (for instance, Excess Profits
Tax). For although profits P,_y are nct of taxes paid, they include taxces sccruing
but not yet paid—i.c. the increase in tax reserves; and if this pant of profits is
considerable it may affect capitalists’ consumption decisions. Now, as long as the
tax i on a proportionate basis, our formuls, it may be shown, sull holds good
pproximately, although A and ¢ will have then 2 more complex meaning.  How-
ever, if taxation is atrongly disproportionae. the o tla hecomes 1y alnd
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goods. Since, however, the beginning of the period has bee;’
chosen in such a way that it represents a half-way position betweer
boom and slump, this is unlikely to be the case, and therefor

P/K may be taken as a first approximation to the average rate o
profit = in out period. We thus obtain
1 A+T
T = T +” - . . . (7
Ko+ -1

If we denote A/K, by «, and I/K, by 7, we have after simpl
transformations

2 o« + i

ﬂ(I — A) .2_ ne

Since both .4 (the average of the stable part of _capitalists’w

consumption) and K, (the value of capital at the beginning of

the period) are fully determined by development prior to this

A
period, « = T may be considered given. Thus the average rate

0
of profit = is represented as a function of i—i.e. of the ratio

of average investment I to the initial value of capital K.
As will be seen in the last essay, I depends on a variety of
factors. We shall try to arrive here at certain results from the

discussion of the formula (74) without going into the problems
of the determination of .

The Rate of Profit and the Rate of Interest in the Long Period

The problem which concerns us here is what causes the rate of
profit to be higher than the rate of interest in the long period and
whether this must be the case under all circumstances.?

(74

11t may seem from equation (7) that = falls when the length of the full cycle
n incteases. But it must not be forgotten that, since A4, the stable part of capitalists’
consumption, changes within this period, its average A depends on its length.
Therefore = may not be affected by the change in #.

? As profits ate understood throughout the argument to be after taxation, the
rate of interest, when compared with the rate of profit as given by formula (74),
must also be taken after deduction of income tax,
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I may bc secen directly from the formula (74) that if

2 2 . .
+ » Z the average rate of profit#w > - . Since # is about

" m(1 — A)

i years, it follows at once that the rate of profit is greater than
1o per cent.

In this case the fact that the rafe of profit is higher than the
“ate of interest would be very simply explained. The rate of
-rofit, whatever the rate of investment, is above a certain level.
I'he rate of interest determined by the volume of transactions and
upply of cash by banks?! is below this limit. The latter is
ubject to the qualification that no ** over full employment ”’ is
‘hen involved; for in such a state the increasing volume of
rransactions and thus increasing demand for cash may drive the
rate of interest to a very high level. It is unlikely, however, that
it should reach the level of the rate of profit because this would
imply a very low rate of investment and thus most probably a
low level of employment.

) 2 L
We shall now consider the case of & < = which is of much
n

‘reater practical importance.
: 2 :
2. In this case the average rate of profit n < oY It is
n(t — A).
1Is0 easy to see from formula (74) that = is an increasing function
4. For if i increases by a certain amount, the numerator of the

‘raction = +!
24

n
Jcnominator.
It follows directly that to obtain the lower limit of the rate
f profit we must substitute into the formula (74) the lowest
«vel to which 7/ may fal. Now, 7 is the ratio of the average net

nvestment in our period to the value of capital at its beginning.
It investment activity is at a complete standstill / = — d, where

increases if @ < - in a higher proportion than the
n _

! These factors determine directly the sbort-term mate of interest (sce p. 36).
i he dmg-terme rare of interest is determined by the expected short-term rate and by
-« rain nisk factors and income tax (scc pp. 39 and 40). It should be rememilwred
‘hat it ts the interest aef of tax which is relevant for our argument.
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d is depreciation and maintenance in per cent of capital. But
because some repairs are always carried out, 7., > —d.! We
thus obtain the lowest limit for the rate of profit,

2 o -7
o, . . (8
n(l—)\)z_}_mm ®)

w>an=

Let us assume now for the moment that the short-term rate
of interest, and in consequence also the long-term rate of interest,
is kept by banking policy at a certain definite level ». The

“condition for the rate of profit being always higher than the rate
of interest is then -

2 « + imin

o A)i+i—> r.
7 min

From this inequality may be obtained the level above which &,
must be in order that the rate of profit shall always be higher than
the rate of interest. If, for instance, A = 0'3, # = 10, Iy, =
— oro4 and r = 004, we obtain from (9) « > 5-o per cent. Thus
if « is higher than §-o per cent, the average rate of profit is always
higher than the long-term rate of interest, which is kept at the
level of 4 per cent.

3. It follows from the argument in the last two paragraphs
that if « is above the “ critical level * the rate of profit is a/ways
higher than the rate of interest. _

On the other hand, if « is at the ““ critical level ”* (which makes
the expression on the left-hand side equal to the rate of interest)
the rate of profit may fall to the level of the rate of interest if
{ = Iy;,. ‘There arise here two problerns (1) Is it possible
that investment activity may remain in our long petiod at the
minimum level so that 7 is actually equal to 7., ? (2) If this
happened in one of our periods, and thus the average rate of

! As capital consists not only of fixed capital but of working capital and stocks
as well /myn may be lower than — 4 if inventories are being run down at more than
d per cent per annum. :
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pruti: was cqual to the rate of interest in that [nlmd, can this
position persist in the next long period ?

Let us consider the first question.  If investment activity is
maintained throughout the period at its minimum level the
average rate of profit is equal to the rate of interest.  Investment
I being stable (at the minimum level throughout the period) the
rate of profit undergoes only small changes within the period
because both the stable part of capitalists’ consumption and the
volume of fixed capital K change slowly. Therefore the rate of
profit does not differ much throughout the period from the
average and thus is close to the rate of interest.  But if the rate
of profit is close to the rate of interest throughout the period,
investment activity is likely to be maintained at the minimum
level because no margin to cover rent on land, management costs,
and risk is provided. Thus s =7, is a possible state of affairs.!

Let us now consider the second problem. Imagine that « is
at the ““ critical level ” and in one of our long periods i = 7, ;
the average rate of profit in that period is consequently equal to
the rate of interest. Do developments in this period prepare the
ground for a higher rate of profit in the next full-cycle period ?
Certainly 4, which = 7, in the period considered, is negative,
therefore the capital K, at the beginning of the next period will
be smaller. And this will tend to increase a of the next period,
which is the ratio of the average of the stable part of capitalists’
consumption .4 to the capital K, at the beginning of the perlod.
However, dis-saving, which takes place in the period considered,
will certainly tend to depress the stable part of capitalists’ con-
sumption in the next period : the less wealthy the capitalists
feel the less is the amount they are apt to consume irrespective
of their current income. Also the persistence of a very low
capitalists’ income in the period considered will tend to press
down the capitalists’ customary standard of living, and this will
be reflected in the fall in the stable part of their consumption A
2 the next period.

Thus not only will K, at the beginning of the next period be

maller, but so also is likely to be A4 in that period. It is thus
! In this case there are acrually no cyclical fluctuations, of. p. 75, below.
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: A . o ,

not at all certain that o = o will increase. And if it remains at
0

the same level as in the period considered, nothing has happened

to push upwatds the rate of profit, which may thus continue to be
equal to the rate of interest.

If o falls below the “ critical level ”” the rate of profit will be
below the rate of interest when investment activity is at the
minimum level. It may be demonstrated in the same way as
above that this state of affairs is possible and may persist over a
number of long periods.

4. So far we have assumed that the rate of interest is given.
If, however, investment activity falls—as was assumed in the last
section—to its minimum level, total output and employment
must shrink considerably ; the demand for cash for transactions
is greatly reduced, and, as a result, the short-term rate of interest
tends to fall, and is followed by the long-term rate. However,
the short-term rate cannot fall below zero, and the long-term
rate, because of the risk involved in the fluctuations of the price
of bonds, below a positive value r,. Thus, if « is sufficiently
low, the fall of the rate of interest cannot prevent the possibility
of the rate of profit reaching the level of the rate of interest.
Indeed, there is always such a value of « at which the lower limit
of the rate of profit =y, is equal to the lower limit of the rate of
interest 7.

s. In the light of the above argument, the relation between
the rate of profit and the rate of interest in long periods depends
to a great extent on the value of « (the ratio of the average of the
stable part of capitalists’ consumption over the period A4 to the
volume of capital K, at the beginning of the period). If « is
above the *‘ critical level” (which depends on the rate of
interest) the rate of profit is a/ways higher than the rate of
interest. If « is at the * critical level ” (or below it), and invest-
ment activity is at its minimum level, the rate of profit is equal to
the rate of interest (or falls short of it). Such a state of *“ long-
period deadlock ” is by no means excluded and may even last
for a number of long periods.



Part Two
BUSINESS CYCLE AND TREND

4. THE “PURLE” BUSINESS CYCLE

e theory of the business cycle presented below is in many
respects simular to that given in my Essays in the Theory of Economic
Fluctuations and my earlier writings. The justification for this
new version is that: (1} I now tackle the problem from a new
angle and introduce new factors into the explanation of the
business cycle ; (2) with this new treatment it is possible to drop
some of my simplifying assumptions and to achieve some new
results; (3) I do not now consider only the problem of the
“pure ’ business cycle, but deal in the last essay with the trend
superimposed on the cycle,

Investment and Profits

1. We make the same assumptions as in the preceding essay,
i.c. we consider a closed economic system with a balanced State
Budget and abstract from working class savings. We thus have

the equation
P-C+1I . . . . (@

where P are net real profits, C real capitalists’ consumption, and
I real net investment. If we denote by R the real depreciation
and maintenance (i.e. replacement required to maintain capital
intact, which we shall call ** required replacement ™), T + R is the
real gross investment.  As in the preceding cssay we assume the
following interrelation between capitalist consumption C and
profits P (see p. s2):
Co=A+ AP, . - {2)
l,, the stable part of capitalists’ consumption, is thc result of

Jblts acquired by capitalists in the past long-run devclopmert
59



Go STUDIES IN ECONOMIC DYNAMICS

(A, changes slowly in time but is not subject to cyclical fluctua-
tions. We shall consequently assume it constant for the discus-
sion of the * pure” business cycle and reintroduce this factor
only in the next essay where the trend problem will be con-
sidered.) A, which is the capitalists’ marginal propensity to
consume, is positive and substantially less than 1. Finally, §
indicates the delay of the reaction of the capitalists’ consumption
to the change in their current income.
2. From the equations (1) and (2) it follows

P— AP, =A+L. . . . ()

Now it may be shown that if the change of Py can be assumed
approximately linear in a period of a length of the order of 4, we
may write

Pi— APy =(t = NP . . (9
where « is determined by the formula « = A bt
I ——
It follows directly from equations (3) and (4)
A+ 1
p,=71t"1"¢
tre I — A
or, which amounts to the same,
p— et L )
1 — A

This is nothing else than the * multiplier equation ™ for profits in

which there is involved a time-lag . The * multiplier” = —I——A—
I —

! Equation (4) is equivalent to
Py = APy + (1 = NPy,
Under the above assumptions « fulfils approximately the condition

Mt — )+ (1 — N + ) = 4

’
from which follows x = A 4\‘5' If ¢ is shorter than a year and A smaller
I —

than 1/3 (cf, footnote to p. §2), « is shorter than half a vear.
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The Determinants of the Rate of Investment Decisions

1. We are now going to discuss the much more intricate
problem of the determinants of the rate of investment decisions.
Let us consider a short period 4. The investment plans under-
taken before this period have been pushed up to a point whete
they cease to be profitable owing to the imperfection of the market
for products on the one hand and to the imperfection of the
capital market and ‘increasing risk’! on the other. What
happens then in the period 47 to cause new investment plans to
emerge ?

There may, of course, occur a rise in the prospective rate of
profit (or a fall in the rate of interest) owing to the change in the
economic situation in d, and this would cause an expansion of the
investment plans at the end of this period as compared with its
beginning. We shall consider this reason for new investment
later on in some detail. But provided that such a change has
not occurred, will new investment decisions—taking the objective
form of investment orders—not be forthcoming at all in the period
dt? What is the factor which may cause new investment decisions
in the absence of a change of the prospective rate of profit (or the
rate of interest) ? This factor is the inflow of new gross savings
(ie. of net saving { depreciation and maintenance) which will
push forward the barriers set to investment plans by the limited
accessibility of the capital market and “ increasing risk.”

2, Before we proceed to 2 detailed consideration of this
influence it should be remembered that real gross savings in any
petiod of time are equal to the real gross investment, i.e. required
replacement R + real net investment I. Thus in the period d¢
real gross savings = (R + I)d¢. {The rate of real gross invest-
ment R 4 I in the period 4# must not, of course, be confused
with the rate of investment decisions in that period ; the actual
investment in 4 is the result of past investment decisions.)

1 See my Essays in the Theory of Economic Fluctuations, ** The Principle of Increasing
Risk,”” pp. 95-106. According to this principle the larger the investment in fixed
cquipment undertaken by an entrepreneur with given own capital, the greater its
marginal risk. See also J. Steindl, “ On Risk,”” Oxford Economic Papers, No. §.
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A part of the new savings (R + I)dt accrues to ** entrepreneurs,”
i.e. to enterprises directly (undistributed profits) or to people
ready to absorb the new issues of shares of enterprises, The
rest of savings accumulates in the hands of ‘“ pure rentiers”
holding their savings exclusively in deposits or bonds.! If we
denote the real *‘ rentiers > savings by s, the gross real savings of
the entrepreneurs are R + (I — 5). Let us first consider a
special case when I — ¢ = o. The gross saving of entrepreneurs
in the period df is then equal to the required replacement Rd¥, and
if they reinvest this amount in fixed capital they do not strike
against the barriers of the limited accessibility of the capital
market or “increasing risk ” because they do not increase their
commitments. Thus the rate of investment decistons is here R.
We shall now consider the general case where I — ¢ is not equal
to zero.

Prima facie it looks as if what was said about reinvestment of
R remains true of R + (I — s). For the entrepreneurs as a body
when deciding to invest anew [R + (I — r5)]d# will not increase
their indebtedness at the end of the period as compared with the
level at its beginning. Two factors must, however, be taken into
consideration. First, what is relevant is not absolute but relative
commitments. If the ratio of the fixed entrepreneurs’ capital to
their own capital is 8 they can invest [R + 8(J — s)]d¢ (where
8 > 1) without increasing their degree of commitment. Secondly,
a decision to invest not only Rdr but also 8(I — s)d# means (when
I — s is positive) a decision to expand equipment. Now if the
objective factors determining the profitability of investment are
unchanged and the investment is in the line of entrepreneur’s
production, this means, because of market imperfection for his
products, a smaller prospective rate of profit although the econ-
omic situation has not changed. And shifting to new fields
means a higher risk. Thus new investment decisions may be
represented by a formula [R + 8(] — s)]d# where » < 1 and

& > 1. The same formula will hold good for the case when
I — 5 1s negative.

! In fact there does not exist such a sharp line of division: what we considet
here is rather a simplified model being a first approximation to the real world.
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Since 7 < 1 and 3 > 1 it is uncertain whether 8 is higher
or lower than 1. We shall make 2 plausible assumption that the
degree of indebtedness of *“ entrepreneurs > towards “‘ rentiers ”’
is not very high and thus & only moderately exceeds 1; and on
the other hand that the limitation in reinvestment imposed on
“ entrepreneurs >’ savings by market imperfection and the high
risk of investmerdt in alien fields make for a rather low 4. In
these conditions %8 is likely to be lower than 1 and this will be
assumed throughout the argument. We shall denote %8 by
1 — ¢ where ¢ is positive and < 1.

3. We have assumed so far that in the period 47 there was no
change in the economic situation which would influence the
prospective rate of profit (or the rate of interest). We shall now
consider this problem. The two most important determinants
of the prospective rate of profit may be considered to be the real
profits P and the volume of capital equipment. The larger P
and the smaller the existing capital equipment the larger will be
in general the prospective rates of profit on new investment.!
The influence of the prices of new investment goods upon the
prospective rates of profit is roughly accounted for by taking
into consideration the rea/ profits P. 'This allowance for changes
in the prices of investment goods may prove insufficient for two
reasons : (1) the prices of investment goods may not change in
the same proportion as the prices which are used to deflate profits;
(2) what is more important, the entrepreneur takes into account
in his investment decisions not only the current situation but
also the uncertain future ; the present money profits cannot be
expected to last over all the life of the investment, but only in
the near future; but the price he pays for investment goods is
a determinant of the prospective rate of profit which is fixed once
and for all. Therefore the rise in prices of investment goods
usually accompanying the rise in real profits will weaken the
effect of the latter upon investment decisions.

If the real profits P increase in the period df by 4P we can say,
according to the above, that this will push the investment plans
by adP. 4 is here by no means a constant, but a positive
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co-efficient susceptible to various types of changes and reflecting,
inter alia, the influence of changes in the prices of investment
goods as discussed above.

Further, the rise in fixed capital equipment in the period 4¢ is
equal to Jd# where [ is the rate of excess of deliveries of fixed
capital equipment over the required replacement R; and the
negative influence upon the volume of new investment decisions
in d¢ may be represented by —~ 5Jdf where b is again a positive,
but not necessarily a constant, coefficient. Thus, in so far as
we would take into account only the factors enumerated above,
we could write for the volume of new investment decisions in the
period d¢: [R + (1 — ) — $)]dt + adP — b]dt.?

4. We have not yet taken into account the influence of the
rate of interest which must be deducted from the prospectlve rate
of profit in order to obtain the net profitability. The rise in the
rate of interest in the period 47 will thus clearly reduce the volume
of investment decisions in that period. This influence can be
accounted for in the same way as prices of investment goods in
the coefficient @, but because of the stability of the long-term
rate of interest? as compared with the rate of profit it seems to be
not very important.

We may thus consider as an approximate formula for new
investment decisions Rd# 4 (1 — o)(I — 5)dt + «dP — bJdt.
And the rafe of investment decisions (both for replacement and
extension), which we shall denote by D, may be obtained by
dividing this expression by dz.  We must yet, however, take into
account that the phenomena inducing investment decisions do so
with a certain time-lag which we may denote w. We thus have

dP

Dyy,= R, + (0 —o){d, — s} -+ a-‘-d?‘ — bJ,

or Dy, — R, = @ —b], + (1 — (I, — ). (6)

It must be stressed that all the above argument applied to
investment decisions with regard to fixed capital, and thus D

1 This formula has a close affinity with that arrived at in my ** Principle of
Increasing Risk,’” Ecomomica, November 1937, p. 447
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represents the rate of this type of decisions only. [ is the net
addition to fixed capital equipment, i.c. the difference between
deliveries of finished fixed equipment over required replacement.
I is the total net investment and consequently it differs from [
in that it includes also the increase in working capital (inter alia,
in fixed capital under construction) and stocks.

The coefficients a, b, and 1 — ¢ are positive. In the extreme
case when 4 = o and 1 — ¢ = o equation (6) would amount to
saying that the excess of the rate of investment decisions over the
level of maintenance and depreciation is proportionate (if a is
constant) to the rate of change in profits. That would be
nothing else but the so-called “ acceleration principle > in the
narrow sense which has been definitely disproved by statistical
inquiries.! The acceleration principle requires that the rate of
investment decisions is highest when profits (or output) pass
through their medium position in the cycle on the way upwards.
The facts, however, show that the maximum of investment
decisions is reached in 2 much more advanced stage of the boom.
This state of affairs may be accounted for by formula (6) if the
coefficients & and (1 —'¢) fulfil a certain condition. Indeed, if
1 — ¢ > b one can say that investment decisions are, roughly
speaking, in a double positive correlation with the rate of change
of profits and the level of investment. (Real rentiers’ savings
s, are rather stable in the course of the trade cycle.) Further,
through the “ multiplier equation” (see p. 6o) profits are—
with a short time-lag—positively correlated with investment.
Thus the rate of investment decisions is in a double positive
correlation with the rate of change in profits and the level of
profits, and that means that it reaches its maximum somewhdre
between the medium position of recovery and the top of the
boom.

5. It may easily be seen that in equation (6) is involved what
one can call a ““ trend component.” For it follows from it that
long-run equilibrium of the system is impossible unless special
assumptions are made about the rentiers’ savings s. Indeed, in

1 See, for instance, J. Tinbergen, * Critical Remarks on Some Business-Cycle
Theories,”’ Ecomometrica, April 1942,
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‘a long-run cquilibrium profits P are constant and net additions to
fixed capital J and total net investment I are constant and = o,
The rate of gross investment decisions D is constant and =
required replacement R. Thus equation (6) becomes in such a
state

0= — (1 — ¢)5

Consequently long-run equilibrium is possible only if the latter
equation is fulfilled, which need not in general be the case because
rentiers’ savings 5, do not fall automatically to nought if net
investment is at a zero level. If rentiers do some saving the
system will thus be subject to a negative trend. Thus to obtain
a model of the pure business cycle we assume for the present
that in a business cycle period considered the rentiers do no
saving so that s = o. However, we shall re-introduce this
factor in the last essay where we consider the problem of trend.
For the purpose of discussion of the pure business cycle equation
(6) is thus
dP,

D£+w -_ Rt == ﬂw — b]t + (I — C)It—. (662)

Fundamental Equnation for a Simplified Model

1. In addition to equation (62) we have the following rela-
tions between the variables entering it.

There exists first a simple relation between the rate of invest-
ment decisions D and the deliveries of finished capital equipment.
The rate of the latter follows the former with a time-lag ¢ which
is equal to the average period of construction.

Thus to the rate of gross investment decisions D,,, in the last
equation there corresponds an equal rate of deliveries at time
! + w + 6. As the latter is the sum of required replacement

and of the net investment in fixed capital at the time # + w + 6,
we have

Dl+m = R¢+m+0 + Jt+w+9'

Taking into consideration that required replacement varies slowly
in time, and that the combined time-lag w + @ is rather small
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(something like a year), we may write as a good approximation

Dt+w — R, = Jtvaro . . - (7

where [ is net investment in finished fixed capital (i.e. the excess
of deliveries of finished fixed capital over the required replace-
ment), the time-lag w is related to the delay with which invest-
ment decisions are taken under the influence of inducements,
and f is the average construction period. From equations (62)
and (7) we obtain

Jitare = a‘jﬁt — b4l + (1 — . . . (8)

dt

2. As mentioned above I and [ differ in that the latter re-
presents the rate of net investment in finished fixed capital equip-
ment only while I is the total rate of investment and thus includes
the increase in working capital and stocks as well. Now while
working capital rises with output stocks usually move in the
opposite direction. As a first approximation we shall assume
that these changes cancel each other and thus

I=J . - : . (9)

A second approximation, based on a more general assumption
about the movement of working capital and stocks, will be given
at the end of the essay.

Taking into account equation (9) we obtain from equation (8)

aili‘ + 0 —=b—0L, . . (10)
dt
and after subtracting from both sides I, ,

dP
Lywrg — I = “Et — (& + o)l

If the change of I, over a period w 4 6 may be assumed not far
from linear, the difference I,,,,, — I, may be represented as the
derivative of the medium value 4I, ko multiplied by the

dr
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length of the period w + 6. If we denote w + 8 by 2¢ we
thus have

dl,
Livwro — I = 26 t;;e
and equation (9) may be written
zedf;;" = a‘% — (b + o). : . {100)

If we integrate this equation (assuming that g, & and ¢ ate
constants or functions of P, and I, respectively) we find that
investment [ is an increasing function of the real profits P and
a decreasing one of the volume of capital equipment some time
ago, which is the basis of the business cycle theory presented
in my Essays in the Theory of Economic Fluctuations.

It should be noticed, however, that the significance of the
integral of the negative member — (b + ¢)I, is now different
from that which it had in my theory in the Essays. The negative
influence of the level of investment I upon the increase in invest-
ment in the subsequent period in the equation (104) expresses :
(1) the adverse influence of the increase in capital equipment
(coefficient &); (i) the effect of entrepreneurs reinvesting
only a part of their current savings, even though the objective
determinants of the profitability of investment are unchanged
(coefficient ¢). In my theoty in the Essays, however, the latter
factor was abstracted and thus ¢ was assumed to be nought.

The present theory includes as special cases the ‘ acceleration
principle > theory (6 = 0; ¢ = 1; cf. p. 65} and my old theory
(¢ = o).

3. The equation (104) expresses the change in investment as
a function of the change in real profits and of the level of invest-
ment some time ago. But according to the ° multiplier”

equation (5) profits are in turn a function of investment with a
time-lag.

P‘ _ At;n_-"—AIf_K- . . . (5)

From this follows, if the stable part of capitalists’ consumption is
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‘pure ” business cycle dis-

<

assumed strictly constant for the
cussion,

P, 1 dl_,
a1 — A dr ' - 69

L : dpP, . . :
By substituting this value of a’—tt into the equation (104) we obtain
the fundamental equation

dl,, a dl,_
L Jp— K b
i Y A L

or dIt+e+x — a dIt b + ¢ I

dat 2¢(1 — Ay df ze U¢ ()
This equation tells us that with a given « the change in investment
to-day induces a proportionate change after a time ¢ 4+ « which,
however, will be retarded by the positive level of investment [
in the intermediate period (# + « lies between £and £ 4+ € 4 «);
while if this item is negative its influence will be accelerating.
The retarding influence of I reflects : (i) the adverse effect of
. the increase in capital equipment upon the rate of profit (co-
efficient 4); (ii) the consequences of the fact that entreprcneurs
reinvest only a part of their current savings even though the
objective determinants of the profitability of investment are
unchanged (coefficient ¢).

2

The Mechanism of the Business Cycle

1. Let us now divide the time into periods equal to the time-
lag e+ k. The points o, 1, 2 . . . in Figure 6 show the rate of real
net investment [ in successive “ unit periods.” (The horizontal
distance between two successive points is € + «.) The rate of
change from one unit period to another is then given by the
inclination of the segments o-1, 1-2, etc. It follows directly
from equation (11) that the change in the period o-1, induces
that in 1-2 ; the change 1-2 induces in turn that in z-3, etc., and

that the coeffictent of this influence is % . \When dis-
2e(1 — Q)
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cussing the process we must, of course, take into account: (1)
variations in the coefficient 2 which measures the strength of the
influence of the change in real profits upon investment and is
not constant ; (2) the retarding influence of the rate of net invegst-
ment I when it is positive or its accelerating influence when it is
negative. It follows from the equation (11) that the time-]ag
between the influence of I and the corresponding change in the
rate of investment is e. If one remembers that the periods o-1,
1-2, etc., are of the length € 4+ « the relevant I for the change of
investment in the period 1-2 is somewhere between the middle

Fic. 6.—Hypothetical Time-Curve of Net Investment.
(A-B cortesponds to zero net investment.)

of o-1 and 1-2, for the change in investment in the period 2-3
somewhere between the middle of 1-2 and 2-3, etc.

2. Let us start our discussion of the mechanism of the business
cycle from point 1 being the end of the period o-1 in which a
moderate recovery from the bottom of the slump has taken place.
The positive change in investment in o-1 induces a positive change
in 1-2. The coefficient « may be assumed here very high. The
entrepreneurs know that ‘‘ the recovery is on.”>  The change in
profits is therefore an inducement to them not only because the
rate of profit as calculated on the basis of current profits has
increased, but also because they anticipate a further considerable
rise in profits in the near future. Further, the relevant net in-
vestment [ is negative here, which contributes to the increase in



THE “ PURE ” BUSINESS CYCLE 71

the rate of change in 1-2 as compared with o-1.  As a result the
rise in investment in the period 1-z is considerably larger than in
the period o-1.

In the subsequent period ¢ will fall sharply because the anti-
cipations of entrepreneurs about a further tise in profits in the
near future will be less optimistic : they have already a part of
the boom behind them. This and the retarding influence of the
positive I will finally reduce the rate of change. This need not,
however, necessarily happen already in the period 2-3. If

_(_I—d—/\—) for the period 1-2 was much higher than 1, then even
26(1 —

after 4 has fallen considerably it may produce in 2-3 2 greater or
equal change in investment to that in 1-2. (On our graph it is
assumed to be equal.) But after some time the rate of change in
investment will slacken. (On the graph it is assumed to have
happened in the period 3-4.) This leads finally to the stop of
the rise in investment (on the graph in the period 4-5).

In the subsequent period 5-6 the rate of investment must
begin to fall. For the change in investment 4-5 was nought,
which without the influence of I would mean a stationary level
of investment in 5-6; but the net addition to fixed capital equip-
ment and the incomplete reinvestment of entreprencurs’ savings !
cause a reduction in investment in §-6.

Now the * slump is on " and « for the subsequent period 6-7
is very high because the entrepreneurs discount the further fall in
profits in the near future while I is still positive, which accelerates
the slump. The gradual reduction in 2 as these anticipatians lose
in strength and the negative value of I slackens the rate of fall
in investment and finally brings it to a standstill in the period
9-10.

Next the negative [ extricates the system from the slump just
as its positive value made for the turning-point in the boom.
We have thus a moderate recovery in the subsequent 10-11 which
starts the boom in the next period as described above.

! The importance of the * incomplete reinvestment ** factor for the explanation

of the turning-point in the boom was emphasized for the first time by E. Rothbarth
in a lecture to the Economic Society of the London School of Economics in 1939.
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3. In this description of the mechanism of the business cycle
we have left out of consideration the factor of changes in prices
of investment goods., As mentioned above (p. 63), these should
be accounted for in the vatiations of the coeflicient 4. The
greater the change in the prices of investment goods accompany-
ing the change in real profits 4P the smaller 2. It follows that in
the advanced stage of the boom when raw materials and wages
in investment goods industries rise rather sharply, « is likely to
be reduced by this factor and so to contribute another reason for
its fall from the high level it has at the beginning of the recovery.

The bottleneck in the existing capacities in investment goods
industries may also contribute to the rise of prices of investment
goods and thus hamper the advance of investment. Here, how-
ever, an even more important factor may be the * stretching > of
orders, which will work as follows. The time-lag between
investment orders and deliveries 8 will increase and so, as a

w + 6

result, will the time-lag e = (w 1s the delay in the influence

of “inducements to invest” upon investment decisions). As
the cocfficient of influence of the change in investment in a

“ unit period > upon that in the next unit period is he

_® ¢
2¢(1 — A)
rise in e contributes to slowing down the increase of investment
in the same way as the fall in 2 considered above.

It must be added that in the advanced stage of the boom
investment decisions may be discouraged by the difficulty of
finding suitable labour for employment in the new plant. This
may be also accounted for in our scheme by the fall in the
coefficient .  This factor will prevent investment from rising to
the level at which full employment in the strict sense is reached.

4. The period of the trade cycle as described above depends
on the time-lag ¢ + « and on the values of the coefficients

“ and bte in the course of the trade cycle. One
2¢(1 — A) 2¢
can say roughly that with a given time-lag ¢ + « the cycle is the
shorter (1) the more sharply « falls with the increasing level of
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profits in the boom or with the decreasing level of profits in the
slump ; (2) the stronger the rise or fall in the rate of investment
decisions at the beginning of the boom or slump (periods 1-2
b+ ¢
2e

factors tend to shorten the duration of the boom and slump, and
thus the period of the business cycle. (If # = o and ¢ = o there
would be no fall at all from the high level reached in the boom
nor a rise from the low level reached in the slump.)

An important point about any trade cycle theory is whether
‘the cycle may be damped down ot not.  Indeed, the course of the
Cyclical fluctuations as determined by the fundamental equation
may be such that the amplitude diminishes from cycle to cycle so
that the system gradually approaches a state of equilibrium. It is
true that it has been shown that a combination of a damping
mechanism with erratic shocks (due to the fact that the economic
relations as represented by the fundamental equation are rather
loose) produces cycles with an amplitude which has no tendency
to decline.' But if damping is strong such cyclical movements
would be of extremely irregular character. Thus, because it is
difficult to prove why the coefficients of the fundamental equation
should be such as to exclude strong damping, these theories have
a serious loophole.2  Qur present theory is free of this difficulty.
It may be shown that the type of variations assumed for the co-
efficient 4 prevents the cycle from being damped down.

In the period 1-2 after the beginning of recovery in o-1

For all these

and 6-7); (3) the higher the coefficient

——— __ is much greater than 1, and this accelerates the rise
2¢(1 — X)
of investment in 1-2. If, however, the recovery in o-1 was slight,
the increase in investment in the period 1-2 may be not very
considerable in spite of a high «. But then the entreprencurs
have not much of the boom behind them and therefore # does not

26(1 — A)

! Professor Frisch, ** Propagation Problems and Impulse Problems in Dynamies,””
Econgmic Essays in Honour of Gustay Cassel, London 1933, and unpublished work.
2 This may also be said of my theory in the Essays, see p. 148.

fall strongly, and still remains greater than 1. Thus
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the acceleration in the rise of investment continues, and so a high

: : a
level of investment is reached. = Then, however, Py does
e(1 —

fall below 1, the increase of investment is slowed down and finally
is brought to a standstill (by this variation of # and by the re-
tarding influence of the positive I, i.e. by the rise in fixed capital
equipment and incomplete reinvestment of entrepreneurs’
savings). From this description it is clear that investment must
rise appreciably above the zero line A-B because it is only at
a relatively advanced stage of the boom that 2 dedlines
2e(1 —

considerably below 1.

The amplitude of the cycle depends, therefore, chiefly on the

level of investment at which (—a_)\) begins to fall below 1,
2¢(1 —
on how strongly it falls with the further rise of investment, and
' i b+ ¢
also on the coefhicient

which measures the intensity of the

2¢

retarding influence of the level of 1. The higher the level of

investment at which %— begins to fall below 1, the slower
26(1 —

it falls with the further rise of investment, and the smaller the
b+ ¢
2¢ .
s. One query must still be answered. Our business cycle
mechanism seems to imply that there is always recovery from a
slump. On the other hand, it has been shown in the essay on

coefficient the higher the amplitude.!

1 With regard to the fact that the business cycle cannot be damped down and
its amplitude is determined by the parameters of the system, the above theory has
a certain affinity to that of Mr. Kaldor (Economic Journal, March 1940). He obtained
his results by examining a special case of my theory in the Essays which I have
failed to consider. His theory is therefore based on the assumption of a particular
shape of the functional relation between income and the rate of investment de-
cisions ; and it is difficult to advance any satisfactory « priori reasons for this shape’s
being necessarily such as he assumes. In my present theory the cycle is prevented
from being damped down by variations in a (the coefficient of the influence of
profits upon the rate of investment decisions), and the pattern of these changes in
vatiations seems to me much better founded than the shape of Mr. Kaldor’s cutve.
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the theory of profits that investment activity can persist over long
periods at its minimum level. How can this apparent contradic-
tion be reconciled? The answer is that a situation is conceivable
in which the factors causing a recovery from the slump in our
business cycle model will prove inadequate.

With a given rate of interest—and the long-term rate of
interest cannot fall below a certain minimum (see p. 58)—there
will always be a level of the rate of profit at which all investment
activity (both extensions and replacements except for necessary
repairs) will stop because no investment plan appears profitable.
If the rate of profit is at this level or below it, the rate of invest-
ment is at its minimum.

Imagine now that in a slump I has reached its minimum level
Inn.  According to our formula (5) we may write for profits in
this situation
A + Imin

1 — A

Moreover, assume that the value of the stable part of capitalists’
consumption in relation to the volume of capital equipment is
such that the rate of profit is then appreciably felow the level at
which all investment plans become unprofitable. It is easy to
show that the system is then unlikely to extricate itself from the
slamp. True, the volume of capital shrinks with lapse of time
because depreciation is not made good, and thus the rate of
profit increases because A is assumed here to be constant. But
this rise is very slow, and it will take a number of years before the
level of the rate of profit is reached at which any investment plans
begin to become profitable. In such a situation, however, the
assumption that A4 is constant cannot, be upheld any more : the
capitalists’ ‘‘ standard of living > will be adversely affected by the
protracted slump and thus the system is likely never to reach the
position where investment would start to recover from its

P =

minimum level.
6. So far we have dealt only with the fluctuations in net

investment I. But since net ‘“‘real” profits P are connected
with I by equation (5),

p=At+ 1.

1I— A
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their fluctuatiohs follow those of net investment. And as the
required replacement R fluctuates only slightly in the course of the
trade cycle, the changes in gross profits P 4 R are also roughly
determined by those in net investment I. Further, the fluctua-
tions in the national output will be determined by those in gross
real profits and by factors determining the distribution of the
gross national income (cf. p. 50). However, the fluctuations in
distribution are much smaller than those in gross profit P 4+ R,
and therefore output moves in the same direction as P + R.

The factors which cause a relative shift from gross profits to
other incomes in the slump and from other incomes to gross
profits in the boom tend to reduce the amplitude of output
fluctuations, and conversely. For instance, if the salary bill rises
relative to gross profits in the slump this tends to mitigate the
decline in output. ‘The fall in the ratio of material costs to wage
costs in the slump tends to raise the relative share of wages in the
national income (cf. p. 17) and thus works in the same direction.
But the rise in the degree of oligopoly in a deep slump tends to
reduce the relative share of wages in the national income (cf. p. 18)
and thus to accentuate the fall in output.

The Problem of Stocks and Working Capital

1. All our argument so far has been based on the very special
assumption that changes in working capital and stocks cancel
each other. We shall now introduce a more general hypothesis.

Tet us recall that before making any assumption about the
movement of working capital and stocks we arrived on page 67
at the equation

daP
Jtiwie = aE‘ —b], + (1 — o), . . (8)

Now, however, we do no# assume that total investment I is equal.
to the investment in finished fixed capital J, which is equivalent
to changes in working capital being always just offset by that
in stocks. Instead we shall assume that the balance of these
influences is proportionate to the derivative of profits 4P/d¢; this
is justified by the fact that the increase in working capital and the
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running down of stocks are caused by the increase in output, the
movement of which is closely correlated with that of profits
(see p. 76). We thus say that the change in working capital and

) . dP
stocks at time #1is e—‘.1

The coefficient ¢ (not necessarily a constant) is positive if the
increase in working capital is less than offset by the running down
of stocks and negative if it is more than offset by it. Statistical
data suggests that it is the former case which is of practical
importance. Now as the total investment I; is equal to that in
finished fixed capital J, + the change in working capital and

stocks, we have
dP‘ : : . (12)

and from this and the equation (8) we obtain

apP,., 4P dP
Diwio — € ZL 2 =g dt‘ - b(It - e-d?t) +( —ol,

4P, 4P,
ot Liwio — I = (a + be)—d-f + e”;,—;—w — (b + o),

4P :
After adding and subtracting e—‘?-f on the right-hand side we have

dP,.... dP,
Lyaso — Lo = (a + be _H)dt +e(Thm S0 6 Al

By épplying the transformation described on pp. 67-68 to I, , ,,o— 1

6
dPy,,e 4Py and denoting (f—;——— =egatbet+e=4d

we obtain
dI dP d*Py,,
ze—c:'_:e = "'d_t‘ + 2ec d;; — (& + Il (13)

I There may be involved here a short time-lag which we leave out of considera-
tion for the sake of simplicity ; this docs not affect significantly the results of our

subsequent argument.
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(11

Further, we have the ‘““multiplier equation ” for profits

dP¢ I dI‘_‘
Zi=ax & - - - b9
o : dP, . _
After substitution of this value of —7 into equation (13) we
arrive at
dl., a dl_, zee d?l,,,_,
U T AT +1_,\ dr — (& + Ol
At ere a dl, e dl,, b+ r
or dar 2¢(1 — ,\)E + I — A & 2e Lo (14)

2. This equation differs from the equation (11)—obtained on
the basis of the special assumption of the changes in working
capital and in stocks cancelling each other—only by the member

¢ dzIt-H
1 — A df
(@ = a + be +¢). The business cycle mechanism described
above was based on the fact that—according to the equation (11)

—given the coefhicient @ and & + ¢, the rate of change of invest-

dIt+c+x : A s . .
ment —7— is an increasing linear function of the rate of change

dl,
of investment some time ago ot and a diminishing one of the

and by 4" having a different significance from «

level of investment in between, I,,,. (There were also made
some plausible assumptions about the variation of the coefficient

Il tetx

dz
2

d*l,, )
in addition an increasing linear function of p tz’, ie. of the ac-

a.) At present the rate of change of investment is

celeration of theincrease ininvestmentin between (#4- ¢ lies between
rand 7 4+ € 4 «). It follows that the acceleration of the increase
in investment at the beginning of recovery in our mechanism

and its slowing down in the advanced stage will now be accen-
2

a4 . e
tuated because d;; * will be positive in the first stage and negative




THE ‘‘ PURE ”’ BUSINESS CYCLE 79

2
in the second one. At the top of the boom d—ﬁwﬂl be negative

and will thus contribute to the breakdown of the boom alongside
with the adverse influence of the positive investment (member

— b—:—;—rl, +o+- The position in the downward movement
and at the bottom of the slump is symmetrical. Thus the
pattern of the business cycle is not fundamentally changed by
our new hypothesis about the changes in working capital and
stocks.!

It must be stressed that even our second approximation to the
movement of working capital and stocks is still very far from
giving an accurate picture of the processes in question. From
the scanty information we have, changes in working capital and
stocks are much too complex to be accounted for by a simple
formula. But it is likely that the deviations of the actual state of
affairs from our second approximation are not sufficiently im-
portant to require fundamental changes in our pattern of the
bustness cycle.
¢ Ay
I—A 4t
and the fact that 4" = @ + & + ¢ may cause, if ¢ is not sufficiently low, the boom
(or slump) in investment to continue in spite of the fall in the coefficient ¢ and the

b+ ¢
+ Ity x.
€

1 This, however, is subject to a certain qualification. The member
) " ] q

retarding influence of the member —

With regard to the boom, however, it may be shown that in this case a stage
is finally reached where ¢ falls to 2 very low level. Indeed the rate of change of
working capital and stocks has been assumed = a%? because it is positively corre-
lited with the change in output, and this in turn is positively correlated with the
change in real profits P. Now if the system approaches the state of full employ-
ment the national output almost ceases to grow, even though investment and
profits continue to rise. As a result the increase in working capital and stocks
almost stops as well and thus ¢ must fall to a very low level. ~

The argument does not apply to the slump, and here a sufhiciently high level of
¢ could cause a downswing of a cumulative character.



s. THE TREND

General Remarks on Trend

1. We shall now discuss the influence of factors which were
abstracted in the preceding essay in order to obtain a *“ pure ”
business cycle in a trendless economy. We must, however, first
deal shortly with the general problem of trend in relation to our
“ business cycle equation ” :

1 B a al, b+¢

Bt T =N T ae Lo - ()
(For the sake of simplicity we take as a basis of our inquiry into
the problem of trend the equation which involves the assumption
that the volume of working capital and stocks is constant. By
this we abstract from the influence of the long-run changes in
working capital and stocks upon the development of the system.
This may be justified as a first approximation on the ground that
in long-run development changes in working capital and stocks
play a subordinate réle as compated with the accumulation of
fixed capital.)
Suppose that as a result of the preceding long-run develop-
ment of the economy there will appear on the right hand of the
above equation an additional member L.(#),

dIt+s+n 4 dIg b -I— c

i SN @t e b TLO, ()

and thus the rate of change of investment d———I‘;J"‘ will have
an additional determinant depending on the preceding evolution
of the system. If such is the case the economy cannot be trend-
less any more. Moreover, this current trend, being the result
of the preceding developments, contributes in turn to the future
long-run development of the economy. It is in this way that
a long-run dynamic process arises. We shall next examine briefly
8o
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the influence of the features of the function L(f) upon the char-
acter of the trend.

2. Let us assume first that over the period considered L(z)
is a constant which we shall denote by L. Our equation is then

) . a dl, b+«
I T aG N A e et o (59)
Imagine now that over a certain business cycle the average
of the rate of investment I is I, and that this value fulfils the

condition

b_l_CIU:L. . ' o)

2¢

Let us further denote the deviations of I from its average by I’
so that we have

I=I,+1T.
By substituting this value into the equation (154) and taking into
account the equation (16) we obtain

] B a d_I:E b+ CI'
4 re(l =N dr T ae e (17)

This equation means the same with regard to I as equation (11)
meant with regard to I. It follows that [ fluctuates now round
the level I, in the same way as in the case of the * pure > business
cycle it fluctuates round zero.

Now it may be scen that this is #h¢ solution of the business
cycle and trend problem when L(#) is a constant. Indced, let us
assume that the average of I over the cycle period, I, does #of
fulfil the condition (16). Imagine, for instance, that

b+fIﬂ<L.

2€

Then, as it is easy to see, equation (17) would contain a positive

b
trend component L. — %In. But that would mecan that the

average of I’ over the cycle period could not be zero, and thus
the average of ] would be nof equal to I, It follows that I must
fulfil the condition (10).
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Consequently, if L is constant and positive, the rate of invest-
ment after elimination of the business cycle is positive (as
b + ¢ > o) and stable. Capital accumulates bpt the rate of
investment does not rise. If L(¢) is an increasing function the
rate of investment also increases in the long run, while it falls if
L(#) is a decreasing function. TPositive long-run investment may
be thus rising, stable, or falling. The rising trend in the volume
of capital need not be accompanied by a similar trend in the rate
of investment. Statistics of net investment in fixed capital in

29~
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F1G. 7.—Nine-Year Moving Average of Net Investment in Fixed Capital (ex-
cept Dwelling Houses) in the U.S.A, at 1880 Prices, 1881-1914 (Source:
Professor Douglas, The Theory of Wages, p. 463).

the U.S.A. in the period 1881-1914 show a very good example of
this state of affairs (see Fig. 7).

3. As long-run expansion of capital equipment may be
accompanied by a fall in the rate of net investment, it is also
uncertain whether net profits P will rise with the accumulation

of capital. Indeed, according to equation (5), P, = A_t;xj AIH

and thus, if [ falls, P increases only if the stable part of capitalists’
consumption 4 rises sufficiently to offset the decrease in .  The
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gross profits P - R have a greater chance to rise with the expan-
sion of capital equipment than the net profits P, because the
required replacement R fises in the long run more or less pro-
portionately to the stock of capital. (For the same reason gross
investment I + R has a greater chance to rise with the volume
of capital equipment than net investment I.)

The position of the salary bill is similar to that of required
replacement. It will usually tend to increase with the volume
of capital equipment. For this reason net profits + required
replacement + salaries, i.e. profits + overheads, have a much
greater chance to increase in their real value with the rise of the
volume of capital equlpment than net profits P.

Finally, the changes in the wage bill will be determined by
changes in profits +4- overheads and in factors determining the
distribution of the gross national income. For instance the long-
run rise in the degree of oligopoly will make the wage bill fall
relative to other incomes.

It follows from the above that it 1s not quite certain whether
the gross national income or national output will increase in the
long run with capital equipment. But, if there is no important
change in the relative share of wages in the gross national
income, such an increase is in any case much more likely than that
in net profits. For the ¢xpansion in capital equipment tends to
increase overheads (depreciation and maintenance, and the salary
bill). And with no important changes in the relative share of
wages the national output changes more or less proportionately
to profits 4 overheads.

Long-Ran Changes in Capitalists’ Consumption

1. On page Go we assumed, for the sake of the * pure business
cycle ” discussion, that the stable part of capitalists’ consumption
A, is a constant, although in fact it varies slowly in time as a
result of preceding long-run development which has influenced
the capitalists’ standard of living. We shall now remove this
assumption and thus we must take into account that 4.4, /df is not
in general equal to zero,
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On page 69 we obtained from the formula

A + 1,
Py = 1 - A
the derivative of profits
aP, 1 dl, .,
T X df

. i dA
under the assumption that 4 is constant. If i + o we have
dpP, 1 dA,_,  dl,_,
a1 — z\( dt + dt )

It may be easily found from the argument on page 69 that as

dA
a result an additional member ? * will appear on the

2¢(1 — A) 4t
right hand of the equation (11). In other words, we have hete

a trend component

a dA,
- - "1
L) = 2¢(1 — A) dt’
2. The trend component is here positive if —d-;t > o, because
M a - . - -
the coefficient = is positive. Thus, according to the

results arrived at in the last section, a positive change in the stable
part of capitalists’ consumption causes a long-run accumulation
of capital. This is quite plausible because a positive 4.4 [d means

a positive trend in profits P because P, = -I—l_—A(A,_, + 1)

[4

A system which we rendered stationary in the essay on ‘‘ pure

! The problem is actually a little more complicated because of the fact that the
cocfhicient @ undergoes cyclical fluctuations. However, ¢ may be represented as
a, + &', where a, is the average # over the cycle period and 4’ the deviation of

A 4, dA & dA
f . L ot P Tl S S i S
abomae Thos N o i N # i — N & ¢ actual
daq dA4, a dA

t - .
2¢(1 — A) dt ze(1 — A) df is of eyclical

character ; it will have a certain influence upon the course of the trade cycle.

trend compogent is The member
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dA
business cycle” by the assumptjon that 7 = ° will be an

expanding one—at least with regard to capital equipment—if
AA [dt is positive.

Now what factors in the past long-run development cause the
risc (or fall} of the stable part of capitalists’ consumption A7
A secular rise in wealth and income of capitalists tends to raise,
with rather a long time-lag, their *“ standard of living,” i.e. the
amount they are apt to consume irrespective of the level of their
current income. Thus an increase in capital and profits in the
past tends to cause a positive d.A4/d¢. But these are not the only
factors in question. For the long-run rise in capital and profits
may be associated with the concentration of both, and this tends
to reduce A.

It follows that the trend caused by a positive dA4/df in a
certain period need not be ‘“ self-continuing.” True, a positive
dA [dt causes an accumulation of capital which tends to cause A4
to increase in the future. It 1s, however, not certain if a positive
dA,[df causes a rise in profits ! which are the other link with the
future changes in A. Moreover, the possible increase in the
concentration of capitalists’ wealth and income may induce a fall
in A even though capital and profits were rising over the past
long period.

[ 3

Rentiers’ Savings
1. To render our system trendless we also abstracted from

rentiers’ savings (see p. 66). If they are taken into considera-

tion it follows from page 64 and the subsequent argument (pp.
—¢
66-Gg) that an additional member — ITJ} , « appears on the

right-hand side of equation (11). We have thus a trend com-
ponent,

L(t S
= — —4
( ) 2¢ ! 4x>
A+ L_y adA .
1 We have for them the formula P = —t-l—j+ . Nowif 77 s positive so

is the long-run rate of investment, but as shown in the preceding section, I may
be constant, rising or falling. And thus in the latter case it is not certain that the

profits P rise even though A increases.
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where s, . is the * real 7 value of rentiers’ savings. [(#)is here
always negative. Indeed, the coefficient 1 — ¢ is positive (see
p. 63); so, of course, is the time-lag e, and the real rentiers’
saving may be assumed always to be positive because their real
incomes are rather steady (except in abnormal cases of hyper-
inflation), and on the average sufficiently large to make them
savers. Consequently, according to the preceding section, the
existence of rentiers’ savings causes a negative long-run invest-
ment, i.e. long-run shrinking of capital equipment. This is not
surprising. By the assumption s = o we obtained in the essay
on the ‘ pure business cycle ” a trendless system. But such a
stationary situation (from the long-run point of view) is incom-
patible with positive rentiers’ savings because this causes a con-
tinuous increase in the entreprencurs’ indebtedness towards
tentiers which depresses investment activity (cf. pp. 61-62).
Therefore the rentiers’ savings—if taken in isolation from other
trend factors——create a negative trend.

2. If prices are falling over a certain long period it causes the
real value of rentiers’ savings to increase over this period and thus
accelerates the negative trend caused by them. If, because of the
existence of positive trend factors, the total L(#) is positive, the
long-run fall in prices tends to decrease L(#). But, as shown in
the preceding section, a decreasing L(#) causes a long-run fall in
the rate of net investment I. It follows that the long-run fall in
prices will, through this channel, affect adversely the long-run
rate of net investment.

The Rise in Popalation and the Increasing Productivity of Labour

1. It is frequently maintained that the main reason for trend
is the rise in population or the increase in productivity due to
technical progress. No doubt one or the other is a #ecessary
condition for a long-run expansion of output of an economy
which has no large reserve army of unemployed. But are they
also a sufficient condition? Does the rise in population or the
increase in labour productivity due to technical progress induce
the trend movement?
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Let us first consider the influence of the rise in population. If
population increases while output remains stable in the long-run
there will be a secular increase in unemployment. This exerts
a pressure on money wages which consequently tend to fall.
The problem is thus reduced to the question : How will a long-
run fall in money wages affect our trend analysis? Now money
wages do not appear at all in our fundamental equations. That
may be traced to the fact that real profits P are fully determined
by past consumption and investment decisions of capitalists and
that into their current decisions enter again current real profits
and the volume of capital equipment (or changes in these
elements). This is in line with the Keynesian theory of money
wages. There is, however, one influence of money wages which
should enter our fundamental equation and was abstracted only
for our “ pure business cycle ” analysis. Indeed, a long-run fall
in money wages causes a fall in prices and thus with stable output
a fall in the money volume of transactions. 1f the supply of cash
by banks is not proportionately reduced this leads in turn to a
long-run fall of the short-term rate of interest which results in a
fall of the long-term rate of interest. Now such a fall will make
for the appearance of a positive member L(#) on the right-hand
side of our fundamental equation and cause a positive trend
movement. The increase in output in such a movement cannot,
however, be so great as to prevent the long-run increase in un-
employment for in such a case the very cause of the trend would
disappear.

2. Let us now consider the effects of the increase in the pro-
ductivity of labour due to technical progress. The immediate
effect, as in the case of a wage cut, is to reduce wage costs and
prices. ‘This causes a fall in turnover (money volume of trans-
actions) and consequently a decline in the rate of interest, which
creates a tendency for a positive trend. If as a result output
increases in the same proportion as productivity of labour, no
unemployment arises.

If, however, the increase in output is smaller, *“ technological
unemployment *> must appear. This (as in the case of the increase
in population) will depress wages.  As a result an additional fall
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in the rate of interest will ensue which will induce an additional
positive trend.  But the latter cannot lead to a full absorption of
* technological unemployment > for then the very cause of the
additional trend would cease to exist.

3.. The functioning of the mechanisms described seems, how-
ever, to be of very doubtful character. The connection between
the rise in unemployment and the fall of money wages is rather
loose if strong trade unions are in existence. Even more un-
certain is the connection between the fall in turnover and that
in the short-term rate of interest in the long run. If the fall in
turnover continues over a long period the banking policy may
casily adapt itself to this secular fall in such a way that the supply
of balances shrinks pari pass# with turnover and thus no fall in
the short-term rate of interest occurs. In any case if growth of
population and increase in productivity of labour were the main
causes of trend the turnover would have a secular tendency to
fall, which is by no means generally the case. Moreover, as we
have seen in the last section, the secular fall in the price level
exerts a ncgative influence upon the expansion of the economy
by increasing the real value of rentiers’® saving, and this counter-
acts the positive effect of the pressing down of the rate of
interest.

To conclude : although growth of population or increasing
productivity are a necessary condition for the long-run expansion
of output if no large reserves of labour are available, these factors
seem not to play an important role in inducing the trend movement.!

11t is sometimes maintained that the increase in population encourages invest-
ment because the entreprencurs anticipate a broadening market. What is im-
portant, however, in this context is not the increase in population but in putchasing
power. The increase in the number of paupers does not broaden the market.
For instance, incrcased population does not mean necessarily a higher demand for
houses : without an increase in the purchasing power the tesult may well be
crowding of more people into the existing dwelling space. On the other hand, it
should be noticed that our conclusions are valid only if out simplifying assumptions
that the system is closed and the State Budget balanced are fulfilled. In an open
system the fall in wage rates resulting from unemployment growing as a result of
the increase in population will stimulate exports and so contribute to the upward
trend., The payment of doles for unemployed, if financed by Government borrow-
ing, will constitute another channel through which the rise in population may cause
a positive trend of the system,
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It follows that growing population and increasing produc-
tivity of Jabour may well cause Jong-run unemployment without
setting to work forces which would absorb it.

Innovations

1. We tried to show above that the increase in productivity
of labour due to technical progress is not likely as sach to be an
important factor in crecating a trend movement. ‘This does not
mean, however, that technical progress as a whole is an in-
different phenomenon in this respect. On the contrary, some
aspects of technical progress, we mean innoviations, are probably
one of the main forces behind the long-run economic develop-
ment.

The influence of new inventions upon investment consists in
making the profitability of a certain type of investment higher
than it would be otherwise. A new invention will therefore be
another factor—alongside the change in current profits and
capital equipment (sce pp. 63-64)—which causes the emergence
of investment decisions in a given period. With the replace-
ment of old equipment by modern, the additional profitability of
investment caused by the invention is gradually reduced and this
has a negative effect upon investment decisions. The appear-
ance of new inventions has a similar effect in the sphere of invest-
ment activity as a rise in current profits ; the repercussions of the
““ spreading ” of inventions by replacing old by modern equip-
ment may be compared with those of a fall in current profits.

Thus in any period we have the positive influence of new
inventions on the one hand, and the negative effect of the gradual
“liquidation ” of past ones on the other. We shall call the
technical progress uniform with regard to investment if these
two effects upon an economy of a given size cancel out. If the
effect is on balance positive or negative, we shall speak of acceler-
ated or retarded technical progress.

2. It may seem from the definition of uniform technical
progress that the corresponding trend component L(#) = o
because the effect of new inventions on investment are exactly
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offset by the *‘liquidation” of past ones. That may be so,
but need not necessarily be the case.

We stressed in our definition that the positive and negative
effect cancel out with regard to an economy of a given size.  Now
the larger the economy the larger is the positive effect of new
inventions upon investment ; it may be considered roughly pro-
portionate to the volume of capital equipment. Further, the
negative effect of replacements *‘ liquidating ” the old inventions
may be assumed roughly proportionate to the volume of old
equipment at the time when the respective inventions emerged.
It follows clearly that if we have a uniform technical progress,
but if in the longer period preceding the period considered the
equipment was steadily growing, the positive effect will be larger
than the negative effect, i.c. I.(#) > o. And only in the case
when the equipment was stationary in the preceding long period
is I(¢) = o. Thus uniform technical progtess will cause the
development of the preceding long period to continue ; for, as
shown above, a positive trend component L(#) causes a long-run
accumulation of capital. While, if the system was stationary in
the preceding long period, uniform technical progress will not
induce expansion because then I.(#) = o.

A stationary economy is thus not incompatible with uniform
technical progress. But if the economy expanded prior to the
period considered, the uniform technical progress will cause this
expansion to continue.,

3. Inthe latter case the positive trend component L(#) depends
on two factors : (1) It is the greater the larger is the rate of capital
accumulation, i.e. of net investment, in the preceding long-run
period, because the stronger was the preceding expansion the
greater the difference between the positive effect of new inven-
tions and the negative effect of the liquidation of past inventions.
(2) In addition L(#) depends on the speed of the uniform tech-
nical progress, i.e. on the magnitude of the *‘ investment effect ”
of new inventions. With the increase of the speed of the
uniform technical progress both the positive and the negative
effect risc in the same proportion and, consequently, so does
L(#), being the balance of these two effects.
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From the latter it follows that the relation of the long-run net
investment caused by L(#) to the net investment in the preceding
long period increases with the speed of technical progress. For
L(¢) rises with the latter and net investment caused by L(#) is the
larger the greater is L(#) (see p. 81). There will thus be a
certain speed of technical progress which makes current long-run
investment equal to the past long-run investment. The uniform
technical progress then causes the capital accumulation of the
past period to continue at the same rate.  If the speed of technical
progress 1s higher the current long-run investment will be higher
than that in the past, and thus the technical progress causes here
a secular growth of the rate of investment. Finally, if the speed
of technical progress is lower than that necessary to maintain the
rate of net investment, this will cause a long-run fall in the latter
and the system will then approach asymptotically a stationatry
situation in which long-run net investment is zero.

4. So far we have discussed only technical progress uniform
with regard to investment. According to our definition an
accelerated technical progress takes place if the balance of the
effect of new inventions and “ liquidation” of past inventions
on investment is positive for an economy of a given size. In
such a.case the trend component L{#) is positive, and conse-
quently so is the resulting net investment, even if in the preceding
long-run period the system was stationary (i.e. the long-run net
investment was equal to zero). While if the economy was
previously expanding L(#) consists of two components, onc
resulting from the acceleration of technical progress and the other
from the preceding expansion of the system. If technical
progress is retarded with regard to investment L(¢) is negative
if the economy was stationary in the preceding long-run period ;
while if the economy was previously expanding I(#) 15 the
balance of the positive component resulting from this expansion
and a negative one due to the slowing down of the technical
progress.

Imagine now that in the initial long period technical progress -
is accelerated and this causes L(#) and consequently net invest-
ment to be positive. Imagine further that after this period
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technical progress is uniform but the speed which it has reached
is sufficient at least to maintain the rate of net investment of the
preceding period. We shall then have a continuous trend
created entirely by technical progress. This pattern is likely to
have played an important rile in the development of capitalist economies.

Imagine now on the other hand that after a period of expan-
sion technical progress is slowing down (with regard to invest-
ment) over the period considered. This may occur, for instance,
because of the formation of industrial monopolies which hamper
the application of new inventions; or it may be the result of
concentrating of technical progress on “ scientific organization ”
of labour. This retardation of technical progress with regard to
investment depresses L(#) and thus the net investment in the
period considered. In addition, the speed of technical progress
is reduced ; if it has fallen appreciably below the level which is
necessary to maintain the rate of net investment in the future at
the level of the period considered—net investment will rapidly
approach zero in the subsequent period and the expansion of the
system will come to a standstill.

5. There emerge out of our analysis, as the chief determinants
of investment in the long run, changes in capitalists’ consumption,
trentiers’ savings.and innovations.

It should be noted that the limitations imposed on our analysis
by simplifying assumptions prevented such factors as capital
exports, budget deficits and gold production from being taken
into consideration, although they definitely played a very im-
portant réle in the development of single capitalist economies.
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Those Raw Materials
by C. A. Ward, AMIE.E. Demy 8v0. 155.

For a proper understanding of the allimportant economical
questions relating to raw materials, a certain acquaintance with
the technical problems connected with their production is in-
dispensable. This book furnishes this background.

The author reviews the various classes of raw materials,
available to the industries of to-day, their ficlds of application®
and the methods used for their preparation. He is concerned also
with the problems connected with the extraction of minerals,
and the present oilfield position is surveyed in a separate
section.

Here is a lucidly written book which will be invaluable to
the student of raw materials, and will appeal to anyone of an
inquiring mind who wishes to know somcthing of 2 field of
human activity which is fascinating and on which is based the,
whole industrial life of the modern world.

History of Monetary and Credit Thecory
FROM JOHN LAW TO THE PRESENT DAY
by Charles Rist. Translated by Jane Degtas. Smwall Royal 8vo. 255.

“It is to be hoped that Professor Rist’s book will find a great
many readers in Great Britain; for it is an admirable corrective
to the views on monetary theory which are traditional among
British economists and so deeply rooted in British monetary
and banking practice as often to pass unquestioned in current
controversies.”—New Statesman and Nation.

“. .. . The skill with which M. Rist has handled his brush,
together with the reasonableness of his own views, has enabled
him to produce an interesting and informative book.”—
E. Vicror Morcan in Economic Journal.



