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PREFACE

This volume is intended as a modest contribution to a much-discussed
problem. of economic theory and policy. Much of the controversy on the
subject is due to differences of assumptions made by various authors. In
order to arrive at satisfactory conclusions it is necessary to discuss the
problem within the framework of the general theory of economic equilib-
rium. This theory provides a basis of analysis accepted by exponents of
divergent views on our subject. For our purpose, however, the theory of
general economic equilibrium had to be restated in a way which explicitly
takes account of money. Such restatement leads to the conclusion that
substitution between money and goods provides the key for understanding
the equilibrating as well as the disequilibrating processes of the economy.
The author considers this conclusion as the chief cont'ribytion of his study.

The interest in the problem and the recognition of the emicial impor-
tance of substitution between money and goods were inspired by Lord
Keynes. For the tools of analysis the author is heavily indebted to Pro-
fessor J. R. Hicks. Professor Hicks has provided the most up-to-date for-
mulation of the theory of general economic equilibrium. He has also en-
larged the theory by including an analysis of intertemporal substitution.
Professor Paul A. Samuelson has developed a dynamic theory of stability
of economic equilibrium of which extensive use has been made in the Ap-
pendix. The present volume builds upon the achievements of these three
economists.

The author has endeavored to make the presentation as simple as pos-
sible. For this reason points of technical detail have been relegated to foot-
notes, of which there is a considerable number. A special Appendix develops
the mathematical theory of stability of economic equilibrium and applies it
to the problems of our study. The mathematically prepared reader may find
that his understanding of the book will be enhanced by a previous perusal
of the Appendix. This Appendix, however, is not a mere restatement in
mathematical shorthand of the “literary” part of the volume. Though com-
plementary with it, it covers independent ground.

The manuscript or parts of it have been read by several colleagues,
friends, and students, all of whom have made valuable suggestions. They are:
Bert Hoselitz, Leonid Hurwicz, Wassily Leontief, A. P. Lerner, J. M. Le-
tiche, Jacob Marschak, Melvin W. Reder, Theodore W. Schultz, Tibor
Scitovszky, Jacob Viner, and Abraham Wald. To all of them the author
wants to express his thanks. Special thanks are due to Dickson H. Leavens
who kindly undertook the editing of this book. The author is also indebted
to the Cowles Commission for Research in Economics which has provided
the funds for the publication and to the Social Science Research Committee
of the University of Chicago which has contributed secretarial help.

OsCAR LANGB
The University of Chicago
October, 1944
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CHAPTER 1

INTRODUCTION

THIs MONOGRAPH presents a systematic investigation of the effect of price
flexibility, particularly flexibility of prices of factors of production,,upon
employment and economic stability. According to traditional economic doc-
trine, unemployment is entirely due to rigidity of factor prices. Hence
flexibility of these prices is regarded as desirable and is advocated as a norm
of an economic policy which aims at full employment and proper allocation
of resources. This view has been subjected to serious criticism. Lord Keynes
maintains that, under certain conditions, changes in money wage rates have
no effect upon employment but influence only the level of product prices.
Some authors even maintain that the relationship is the reverse of what is
taught by traditional doctrine, i.e., that a rise in money wage rates increases
and a fall in money wage rates decreases employment. The diversity of opin-
ions can be disentangled only by considering the problem within the frame-
work of the general theory of economic equilibrium.! By setting the problem
in the framework of general-equilibrium theory we are also able to generalize
it. For the relation between changes in money wage rates and the demand for
labor is but a special case of the relation between the change of the price of
and the employment of a factor of production. We shall, therefore, approach
the problem in its full generality by considering the effect of price changes
upon the employment of any factor whatsoever.

In order to simplify analysis and exposition, we make a number of provi-
sional assumptions: (1) Entrepreneurs and consumers expect current prices
to continue over that part of the future which is relevant to their decisions
(“static expectations”). (2) Perfect competition reigns throughout the whole
economy, i.e., the economy is divided into a (finite) number of atomistic in-
dustries, each producing a homogeneous commodity. (3) International trade
is absent. These assumptions will be removed successively in the course of
the book.

After having established the general effects of price flexibility upon em-
ployment and economic stability, we shall investigate how price flexibility
affects the readiness with which the economy absorbs shocks coming from
changes in the propensity to save, or in the return on investment, or from
innovations.

1 The degree of realism can be increased by studying the problem in terms of sequence
analysis which takes account of the time lags in reactions. Such a study, however, in
order to be fruitful, must make specific assumptions concerning the time lags in the
various reactions. In order that these be realistic, they must be derived from empirical
research, i.e., from econometric analysis. As to the dynamic assumptions implicitly
underlying equilibrium analysis, see the Appendix.

1



2 Price FLEXIBILITY AND EMPLOYMENT

For the purpose of the present study, price flexibility is defined as follows:
The price of a good is said to be flexible if it falls whenever there is excess
supply of? and rises whenever there is excess demand for the good. In the op-
posite case, the price is said to be negatively flexible. The price is said to be
inflexible, or rigid, if excess supply or excess demand fail to affect it.?

$ By excess supply we mean the excess of supply over demand at a given set of prices;
by excess demand we mean the excess of demand over supply at a given set of prices.
The term ‘‘underemployment’” i8 used as synonymous with excess supply of and the
term “‘bottleneck’ is used as synonymous with excess demand for a factor of production.

3 In addition, it is possible to define the degree of price flexibility in terms of the rate
of change of the price per unit of time caused by a given excess supply or demand.
Cf. the Appendix, p. 95. The concept of the degree of price flexibility, however, is
not needed in the text of our study; it is used only in the Appendix.



CHAPTER II

PARTIAL—EQUILIBBIUM THEORY

LET THERE BE excess supply (underemployment) of a factor of production.!
If the price of that factor is flexible, the excess supply causes a fall in the
price. In the theory of partial equilibrium, we suppose that the prices of all
the other factors as well as the prices of all other products remain constant.
In this case it can be shown that, the price of the factor being flexible, any
excess supply is absorbed by an increase of the quantity demanded. :

The increase of the quantity demanded takes place via two channels. The
prices of all other factors being constant, a decline in the price of the under-
employed factor induces a substitution of this factor for other factors that are
now relatively more expensive. Methods of production change so as to utilize
relatively more of the factor the price of which has fallen. The amount of the
factor used per unit of output increases. We shall call this the substitution ef-
Ject. But the output of the commodities the production of which utilizes the
underemployed factor does not remain constant either. A fall in the price
of the factor (while the prices of the other factors remain constant) lowers the
marginal-cost schedule.. The prices of the products being constant, this re=
sults in an increase of output: The increase in output is the greater, thé
greater the reduction in the marginal-cost schedule, i.e., the greater the
proportion of the underemployed factor in the variable cost of producing the
product.? We shall call this the expansion eﬁ'ect Through these two channels,
the substitution of factors and the increase in output, a fall in the price of
the underemployed factor leads to an increase of the demand for it. ~

If the pnco of the factor is reduced sufficiently, any excess supply will be
absorbed. In order that this be achieved, it is even sufficient that only one
of the two channels is operating. In a similar way, an excess demand for a
factor (a “bottleneck’) is made to disappear through a rise in the price. This
argument of the partial-equilibrium theory can be presented in terms of the
downward-sloping demand curve for a factor of production. Permanent un-
deremployment (and also permanent excess demand) of a factor is possible
only as a result of rigidity in its price which prevents the substitution effect
and the expansion effect from operating.

The range of validity of partial-equilibrium theory is, however, very
limited. This theory assumes that the prices of all other factors and the

1 A factor of production is here defined as a commodity bought by a firm, i.e., by a
unit of economic decision operated to make money profit. A product is defined as a
commodity sold by a firm. The same commodity may, of course, be a product to one
firm and a factor to another firm.

t Marginal cost depends only on the variable cost items. If the underemployed factor
enters only into fixed cost items, the increase in output is absent in the short period.

3



4 Price FLEXIBILITY AND EMPLOYMENT

prices of all other products remain constant. This is true only when the
factor is used exclusively by a single firm, or by such a small number of
firms? that they use but a small fraction of the total amount of each of the
other factors. Otherwise the attempt to substitute one factor for other ones
must affect the prices of other factors and other products. We need,
therefore, to study the repercussions of the change in the price of one factor
upon the prices of other factors and upon the prices of products. This leads
us from partial-equilibrium to general-equilibrium analysis.

3 The first case is incompatible with the assumption of perfect competition; the other
case, though not incompatible in principle, is likely to be so in practice. Thus the as-
sumption of perfect competition in the market for the underemployed factor restricts
further the applicability of partial-equilibrium analysis.



CHAPTER III

GENERAL-EQUILIBRIUM THEORY

WHEN THE REPERCUssSIONS of the change in the price of a factor upon all
other prices in the economy are taken into account, we find that the opera-
tion and the intensity of the substitution effect and of the expansion effect
depend on the reaction of the other prices. When the price of one factor is
lowered, the attempt to substitute this factor for other, now relatively more
expensive, factors diminishes the demand for the latter. This, as a rule,
causes their prices to fall. The substitution effect can take place only when
the prices of the other factors fall less than in proportion to the fall in price
of the factor which is in excess supply. The elasticity of substitution' being
given, the substitution effect is the stronger the less the fall in the prices of
the other factors. The expansion effect becomes operative only when the
prices of the products produced with the factor under consideration fall less
than in proportion to the fall of the marginal cost corresponding to the old
output. The technological conditions underlying the shape of the marginal-
cost schedule being given, the expansion effect is the stronger the less the
product prices fall relatively to the marginal cost (at the old output). Thus
the operation of the substitution effect and of the expansion effect hinges
upon whether the prices of the other factors and the prices of the products
fall less than in proportion to the price of the underemployed factor or to
marginal cost. We shall now investigate the conditions which must be satis-
fied in order that this be the case.

For this purpose we have to consider the relation between the demand for
and supply of goods? and the demand for and supply of money. Any demand
for a good implies a supply of money in exchange for it, and any supply of a
good implies a corresponding demand for money. The stream of money de-
manded during any period of time in exchange for goods is equal to the
aggregate value of all the goods offered for sale during that period. In the
same way, the stream of money offered in exchange for goods is equal to the
aggregate value of all the goods demanded for purchase. A discrepancy be-
tween the two streams indicates a desire of the community to hold more or
less money than the stock of money available, i.e., an excess demand for or
excess supply of cash balances.® Equality of the two streams means that the

1 The elasticity of substitution represents the technological facility of substituting
one factor for another. For a precise definition see R. G. D. Allen, Mathematical Analy-
818 for Economists (London: Macmillan and Co., 1938), p. 341.

* The term goods is used here as meaning “goods exclusive of money.” In the Ap-
pendix it is used in a broader connotation which includes money.

3 Excess demand for cash balances exists when people (including corporations) wish
to hold more than the existing quantity of money; excess supply of cash balances exists
when they wish to hold less than the existing quantity of money. These concepts
correspond to what is frequently called hoarding and dishoarding. In view, however,
of the diversity of meanings attached to the latter word, we prefer to use the terms

5



6 PricE FLEXIBILITY AND EMPLOYMENT

community is willing to hold in cash balances exactly the existing stock of
money. When demand equals supply for each good in the economy, the two
streams of money are equal and the demand for cash balances is equal to the
quantity of money in existence. But when excess supply of a good exists,
there must be excess demand for cash balances, unless there is sufficient ex-
cess demand for some_other good or goods. And unless there is sufficient
excess supply of some other good or goods, excess demand for a good must
be accompanied by excess supply of cash balances.

In order to simplify the subsequent exposition, we notice that excess sup-
ply can be considered as negative excess demand, and vice versa. Thus we
shall speak only of excess demand for cash balances and of excess supply of
goods, this being understood as referring, wherever necessary, also to excess
supply of cash balances or excess demand for goods. With this verbal simpli-
fication, we can say that the excess demand for cash balances is always equal
to the aggregate value of the excess supply of goods.®

“excess demand” and ‘“‘excess supply,”’ which have a well-established connotation in

modern equilibrium theory. By money and cash balances we mean not only currency,
but also credit money, i.e., bank deposits and other claims which are held for the pur-
‘pose of making payments (as distinguished from deposits and claims held as invest-
ments, that is, for the purpose of earning income).
¢ Underemployment, having been defined by us as excess supply of a factor of pro-
duction, implies thus the existence of excess demand somewhere else in the economy.
This treatment of underemployment differs from the “involuntary unemployment’
as defined by Lord Keynes. “Involuntary unemployment’’ in the Keynesian sense is
not an excess supply of labor but an equilibrium position obtained by intersection of a
demand and a supply curve, the supply curve of labor, however, being infinitely
elastic over a wide range with respect to money wages, the point of intersection being
to the left of the region where elasticity of supply of labor with respect to money
wages becomes finite. Thus “involuntary unemployment,” in the Keynesian sense,
does not imply excess demand for cash balances, or for other goods, or for both. Demand
and supply for cash balances as well as for all other goods are supposed to be in equilib-
rium in the Keynesian theory. The difference is shown on
s the adjoining diagram. D is fhe demand curve and S is the
supply curve of the factor. In our treatment “underemploy-
4 g ment” consists in the excess supply A B(=PQ), while Lord
Keynes considers the line CQS as the supply curve, P as an
at \D equilibrium point and PQ(=AB) as involuntary unem-
ployment. A change in the price (OC) appears in the Key-
A ) X  nesian theory as a shift of the horizontal part (CQ) of the
supply curve. As is easily seen, our treatment is translatable
into Keynesian terms and vice versa. The choice is merely a matter of convenience. It
seems that our method ties up more easily with general price theory.

s This relation can be visualized better by putting it in symbolic form. Let there be n
goods in the economy and denote by p, ps, * * + , P« their prices and by Sy, Sy, - - -, Sa,
respectively, the excess supply of each of them. The S¢’s can be positive, negative, or
gero. Denote the excess demand for cash balances by X. The relation stated above is

X = pSy + paSs + ¢ ¢+ 4 paSa.
This is an identity holding for any values of the p’s.
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This relation between the excess demand for cash balances and the excess
supply of goods enables us to formulate the condition under which a fall in
the price of an underemployed factor will be accompanied by a less than
proportional fall in the prices of the other factors and of products. The con-
dition is that a proportional fall in all prices in the economy (interest rates
being kept constant and bond prices, consequently, being excepted from the
general fall®) should reduce the excess demand for cash balances to such an
extent that substitution of goods for money takes place. Substitution of
goods for money implies an increase in the demand for, or a decrease in the
supply of, some or all goods. The prices of the goods for which the demand
increases, or of which the supply diminishes, rise relatively to the price of
the underemployed factor, i.e., by the substitution of goods for money they
are kept from falling in the same proportion. If, on the other hand, a pro-
portional fall in all prices causes a substitution of money for goods, there is a
decrease in the demand for, or an increase in the supply of, some or all goods.
The prices of the goods for which the demand decreases, or of which the sup-
ply increases, fall more than in proportion to the price of the underemployed
factor.

The effect of a change in the price of a factor of production upon the prices
of the other factors and of products thus depends upon the way in which
the community reacts to a proportional change in all prices (interest rates re-
maining constant). It depends on whether the community reacts by a sub-
stitution of goods for money or by a substitution of money for goods. This re-
action to a proportional change in all prices will be called the monetary effect
of a general price change. In particular, we shall say that the monetary ef-
fect is positive when a proportional fall of all prices causes a substitution of
goods for money and a proportional rise of all prices induces a substitution
of money for goods. When the opposite happens we shall say that the mone-
tary effect is negative. Finally, the monetary effect will be said to be absent,
when there is neither substitution of goods for money nor of money for goods.

Substitution of goods for money occurs when the excess demand for cash
balances changes more than in proportion to the change in prices. For this
means that the aggregate value of the excess supply of goods changes more
than in proportion to the change in prices. If prices fall, this implies that the
excess supply of at least some goods diminishes (i.e., demand increases, sup-
ply decreases, or both). If prices rise it implies that the excess supply of at
least some goods increases. Under these conditions the monetary effect is
positive. When the excess demand for cash balances changes less than in
proportion to the change in prices, substitution of money for goods occurs as
prices fall and substitution of goods for money occurs as prices rise. The

¢ Interest rates, and therefore bond prices (vide p. 15 below), must be assumed as
constant, for otherwise the prices of goods of different durability could not change in
the same proportion.
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monetary effect is negative. If the excess demand for cash balances changes
in exactly the same proportion as prices, there is no substitution between
money and goods and the monetary effect is absent. The monetary effect is
thus positive, absent, or negative, according as the excess demand for cash
balances changes more than, exactly, or less than proportionally with
prices.” .

When the monetary effect is positive, a fall in the price of an underem-
ployed factor reduces the excess supply. If the fall in the price is sufficiently
large, it makes underemployment disappear entirely. Indeed, in this case
the prices of the other factors and the prices of the products cannot fall in the
same proportion as the price of the underemployed factor. For, should all
these prices fall in the proportion indicated, there would occur a substitution
of goods for money. There would emerge, as we have seen, an increase in the
demand for, or a decrease in the supply of, some or all goods. This increased
demand, or decreased supply, would prevent the prices of at least some goods
from falling in the same proportion. The prices of these goods, therefore,
cannot share in the general proportional fall but must gtay relatively higher.

If the increase in demand, or decrease in supply; Tesulting from the sub-
stitution of goods for money, is directed to factors for which the under-
employed factor is substitutable, the prices of the former fall less than in
proportion to the price of the latter, and the substitution effect takes place.
Similarly, if the increase in demand is directed to products which require
the underemployed factor in their production, the prices of these products
fall less than in proportion to their marginal cost (at the old output) and the
expansion effect becomes directly operative.® If, instead, the increase in de-
mand is diverted to products which do not utilize the underemployed factor,
or to factors for which it is not substitutable, the products just mentioned,
or the products produced with the aid of the mentioned factors, rise in price

1 This follows directly from the identity
x -Slpl+slp!+"' +Snpn

explained in footnote 6 above. If all the p’s change in the same proportion and X
changes more than in proportion to the p’s, at least some of the S¢s must change in
the same direction as the p’s. The monetary effect is positive. Conversely, if X changes
less than in proportion to the »'s, at least some of the S;’s must change in the opposite
direction, The monetary effect is negative. If X changes in the same proportion as the
p’s, the aggregate money value of the S¢'s does the same. The monetary effect is absent.

8 The increase in demand for the products and the technological conditions deter-
mining the shape of the marginal-cost schedules being given, the expansion effect is the
stronger the greater the proportion of the underemployed factor in the marginal cost.
For the greater this proportion the greater the reduction in marginal cost (at any given
output). This fact provided (in somewhat modified form) the basis of the theory of
pricing of factors of production of Walras and)Cassel. But, as shown below in the
text, it is significant only when a positive monetary effect takes place.
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relatively to products produced with the aid of the underemployed factors,
or of factors for which it is substitutable. This causes a shift in demand
(substitution of the relatively cheaper products for the relatively more ex-
pensive ones) and the demand for products requiring the underemployed fac-
tor, or factors for which it is substitutable, consequently increases.® The
prices of these products fail to fall in proportion to the marginal cost (at
the old output) and the expansion effect becomes operative, too. Thus, under
conditions of a positive monetary effect, the fall in the price of a factor -
secures the operation of the substitution effect, or of the expansion effect,
or of both. As a result of the substitution effect and of the expansion effect,
the excess supply (underemployment) of the factor disappears.

In a similar way, it can be shown that, when a factor of production is in
excess demand and the monetary effect is positive, a rise of its price produces
the substitution effect, or the expansion effect, or both, which make the ex-
cess demand vanish. For, should all prices rise in the same proportion as the
price of the factor which is in excess demand, there would be a substitution
of money for goods.. The demand for some or all goods would decrease, or
the supply would increase. This would prevent the prices of other factors
and of products from increasing all in the same proportion.

A positive monetary effect is necessary if the substitution effect and the
expansion effect are to operate at all. This is seen immediately by considering
the case where the monetary effect is absent. Let the prices of all factors
and products change in the same proportion. There will be no substitution
of one factor for another or of one product for another, nor will there be any

* The demand for the relatively cheaper products may, however, decrease if they are
complementary to the products which become relatively more expensive. But it is
rather unlikely that the products which require the underemployed factor, or factors
for which it is substitutable, should all be complementary to the products towards
which the increase in demand resulting from excess cash balances is directed. And even
if this were the case, there must be some other products which are substitutes for the
latter. The demand for them and their prices increase, and if some of them, in turn,
are substitutes for the products requiring the underemployed factor (or factors for
which it is substitutable) this will tend to cause an increase in the demand for the latter.
If the equilibrium is stable at all, this tendency toward an increase in demand must
overbalance the opposite tendency resulting from complementarity (cf. J. R. Hioks,
Value and Capital, Oxford University Press, 1939, pp. 71-72 and 317). In addition,
complementary goods are also likely to be “sympathetic,” i.e., their very demand
schedules are likely to be interrelated in such a way that an upward shift of one
schedule is associated with an upward shift of the other (cf. the writer’s article, “Com-
plementarity and Interrelations of Shifts in Demand,” Review of Economic Studies,
Vol. 8, October, 1940, pp. 58-63). Thus it seems likely that the increase in demand
resulting from excess cash balances is directed towards the whole bunch of complemen-
tary products. Situations like the one described in this footnote seem, therefore, to be
very infrequent.
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change in output because product prices change in exactly the same propor-
tion as factor prices. Only such changes in the demand or supply of any good
are possible as are due to a desire to substitute goods for money or vice
versa. By hypothesis such substitution is absent in our case. Consequently,
the quantities demanded and supplied are not affected by a proportional
change in all factor and product prices.!® The demand and supply schedules
are functions of the ratios of the prices of factors and of products.’* A propor-
tional change of all factor and product prices leaves the quantities demanded
and supplied unaffected.

Suppose now that one factor of production is in excess supply and that its
price is flexible; the markets of all other factors and of all products are sup-
posed to be in equilibrium. The price of the factor which is in excess supply
falls. This causes attempts to substitute this factor for other factors as well
as attempts to expand the output of the products which utilize the under-
employed factor. The markets of the other factors and of the related products
are brought out of equilibrium by the attempts to substitute factors and to
expand output. There is now excess supply in these markets. Since demand
and supply depend only on the ratios of the prices of factors and of products,
equilibrium can be restored in these markets only if the same price ratios
obtain as before. This requires that the prices of factors and products which
are now in excess supply fall in the same proportion as the price of the factor
originally underemployed. Being flexible, these prices will fall in the propor-
tion indicated, thus restoring equilibrium in the corresponding markets. Also
all other prices'? in the economy must fall in the same proportion in order to
prevent disequilibrium from arising in any other market.

Neither the substitution effect nor the expansion effect is operative under
these conditions. The excess supply of the factor which started the propor-
tional fall in all prices remains exactly the same as it was at the start.’* In a
similar way, an excess demand for a factor would start a proportional rise
in all prices and leave the excess demand unchanged. Thus, in the absence
of a monetary effect, neither the substitution effect nor the expansion effect
can operate;! flexibility of factor prices produces only proportional changes

10 As already indicated, a proportional change of all factor and product prices im=
plies constancy of interest rates. Cf. footnote on p. 7.

11 S§peaking mathematically : All demand and supply functions are homogeneous of
zero degree.

12 Except interest rates, which remain constant.

13 The argument presupposes that there is but one set of price ratios at which the
economy will be in equilibrium, i.e., that the equilibrium position is unique. Otherwise
equilibrium might be restored with a different set of price ratios and with a different
(higher or lower) level of employment of the factor in question. We disregard, however,
the possibility of multiple equilibrium because it seems to be very unlikely in practice.

14 If the excess supply of or excess demand for the factor is accompanied by dis-
equilibrium in the markets of some other factors or of products, a change in the ratios
of the prices might take place and the excess supply of or excess demand for the factor
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in all prices, and this leaves, of course, the “real” situation unaffected.®

When the monetary effect is negative, the direction of the substitution
effect and of the expansion effect is reversed. A proportional fall of all prices
will cause a reduction in the demand, or increase in the supply, for some
goods at least. If the reduction in demand is directed to factors which are
substitutable for the underemployed factor, the prices of the former fall more
than in proportion to the price of the latter. There is substitution of other
factors for the underemployed factor. If the reduction in demand is directed
to products utilizing the underemployed factor, the prices of these products
fall more than in proportion to marginal cost (at the old output) and output
is contracted. When the reduction in demand is directed to other products,
or other factors than those just mentioned, the prices of these products or of
the products produced with the other factors fall relatively to the prices of
the products which utilize the underemployed factors or factors which are
substitutable for it. Demand shifts away from the latter products and their
output is contracted.

Thus, when the monetary effect is negative, the substitution effect and
the expansion effect are negative, too. In this case, flexibility of factor prices
is a source of economic instability. A fall in the price of an underemployed
factor diminishes employment of the factor; if, in consequence, the price of
the factor falls further, employment diminishes stili more, and so on. The

under consideration might possibly disappear. But the change in the price ratios would
throw out of equilibrium the markets which are in equilibrium. This would cause new
readjustments of the prices. If the markets initially in disequilibrium are few, the tend-
ency will be to re-establish the price ratios which obtained at the beginning. For only
in this way can equilibrium be maintained (or restored) in the major part of the econ-
omy. The results will then be as described in the text.

1 A strict mathematical proof of this proposition is given in Section 4 of the Ap-
pendix. Lord Keynes’s theory about the effect of change in money wages on employ-
ment is a special case of this theorem. His assumption concerning the constancy of the
rate of interest is equivalent, under the conditions of his model (cf. footnote 9, page 17),
to absence of the monetary effect. In this model the quantity of money changes in such
a way that it is always equal to the demand for cash balances at a constant rate of
interest and the excess demand for cash balances is constant, namely, always gero.
His statement that a reduction of money wages is operative only via a change in the
rate of interest is a special case of our statement that the substitution effect and the
expansion effect cannot take place without the monetary effect. Dr. A. P. Lerner has
thought of the substitution effect as independent of the monetary effect and therefore
has restricted Lord Keynes’s doctrine by the additional postulate that the elasticity
of supply of factors other than Iabor must be zero in order to exclude an increase in the

employment of labor through substitution of labor for other factors. (See his articles:
“Mr. Keynes’ ‘General Theory of Employment, Interest and Money,’’’ International
Labour Review, Vol. 34, October, 1936, pp. 435-454, esp. p. 441, and “The Relation of
Wage Policies and Price Policies,”” American Economic Review, Vol. 29, March, 1939,
Bupplement, pp. 1568-169, esp. pp. 165~166.) This additional postulate is unneocessary
because the substitution éffect does not operate independently of the monetary effect.
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fall in prices and in employment becomes cumulative. Similarly, excess de-
mand for a factor (a “bottleneck’) becomes cumulative and results in a
cumulative rise in prices. Equilibrium can be restored only by raising the
price of the underemployed factor'® or by lowering the price of a factor for
which there is excess demand, i.e., negative price flexibility is required.

We find that the operation of the substitution effect and of the expansion
effect depends on the presence and direction of the monetary effect. Flexi-
bility of factor prices guarantees automatic full employment of factors only
in the presence of a positive monetary effect. In the absence of a monetary
effect, price flexibility produces only proportional movements of all prices,
leaving the ‘“real” situation unchanged. In the presence of a negative mone-
tary effect, price flexibility causes cumulative movements of excess supply
(or excess demand) and of prices away from equilibrium. A positive monetary
effect thus appears as the parachute which stabilizes an economy with flexi-
ble factor prices.!?

16 This is the case where an increase in money wage rates increases employment.

17 These results can be expressed, as in partial-equilibrium analysis, in form of an ex-
cess-demand curve for the factor of production. But the excess-demand curve is now not a
“partial”’ demand curve, as in partial-equilibrium theory, but a “total” demand curve,
which takes into account the repercussions of a change in the price of a factor upon
other prices in the economy and the effect these repercussions have upon the demand
for the factor. A positive monetary effect is required in order that this “total’’ excess-
demand curve be falling. If the monetary effect is negative the curve is rising; if it is
absent the curve is a vertical line.



CHAPTER IV

ANALYSIS OF THE MONETARY EFFECT

THE MONETARY EFFECT is positive when a proportional change of all prices
(interest rates remaining constant) causes a more than proportional change
of the excess demand for cash balances; it is negative when it causes a less
than proportional change of the latter. In other words, the monetary effect
is positive when the real' excess demand for cash balances diminishes as
prices fall and increases a8 prices rise. It is negative when the reverse is the
case and is absent when the real excess demand for cash balances remains
unchanged.

The amount of cash balances which individuals and corporations wish to
hold is a function of the prices of the goods which can be bought for money.
‘When these prices change, as a rule, the demand for cash balances also
changes. If it increases less (or decreases more) than in proportion to prices
(which are all assumed to change in the same p{oportion), the real demand
for cash balances diminishes; if it increases more (or decreases less) than in
proportion to prices, the real demand for cash balances increases; finally, if
it increases (or decreases) in exactly the same proportion as prices, the real
demand for cash balances does not change. However, in order to know how
the real excess demand for cash balances changes, we must know, in addition,
the reaction of the real quantity of money in the economy to a proportional
change of all prices.

When everybody expects current prices to continue in the future (or at
least over that part of the future which is relevant to his decisions), the real
demand for cash balances is not affected by a proportional change of all
prices (except interest rates). All prices changing in the same proportion,
there is no attempt to substitute goods for each other or to change their
output. Under the circumstances, a change of the real demand for cash
balances can come only from a desire to postpone purchases or to hasten
sales, or vice versa. Such desire, however, is precluded by our assumption
that current prices are expected to continue in the future and that, there-
fore, there is no inducement to change the intertemporal structure of planned
demand and supply. Consequently, the real demand for cash balances does
not change when all prices change in the same proportion, and the nominal
demand for cash balances changes in the same proportion as prices.

The real demand for cash balances thus being constant, the behavior of the

! Since all prices change in the same proportion, this concept does not involve the
use of index numbers. The real excess demand is the excess demand divided by an arbi-
trary number which changes in the same proportion as prices. Let A be such a number
and let X be the excess demand for cash balances. The real excess demand for cash bal-
ances R is then B = X/\. In a similar way we define the real demand for cash balances
and the real quantity of money.

13
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real excess demand for cash balances depends entirely on what happens to
the real quantity of money in the economy. If the latter increases, the real
excess demand for cash balances diminishes; if it diminishes, the real excess.
demand for cash balances increases. In order that the monetary effect be
positive, the real quantity of money must, therefore, increase as prices fall
and decrease as prices rise. If the reverse happens, the monetary effect is
negative. Finally, when the real quantity of money in the economy does not.
change, the monetary effect is absent.

The condition that the real quantity of money be increasing as prices fall
and decreasing as prices rise is automatically satisfied when the nominal
quantity of money in the economy is constant. In this case, the monetary
effect is always positive and flexibility of factor prices automatically main-
tains or restores full employment and prevents or absorbs excess demand for
factors of production. No explicit assumption is made in traditional equilib-
rium theory about the quantity of money. It seems, however, a fair inter-
pretation of this theory to suppose that it regards the nominal quantity of
money as constant.!s On this assumption, the conclusion of this theory, that
flexibility of factor prices always generates the substitution effect and ex-
pansion effect which restore equilibrium of demand and supply, appears to
be fully justified. The same conclusion is even justified if the nominal quan-
tity of money diminishes as prices fall or increases as prices rise, provided it
does 8o less than in proportion to the change in prices. The conclusion holds
a fortiort if the nominal quantity of money changes in the opposite direction
to that of prices. Only if the nominal quantity of money decreases or increases
in the same proportion as or in greater proportion than prices does the con-
clusion of the traditional theory not apply. In the first case, the monetary
effect is absent and no amount of price flexibility can restore equilibrium;
in the second case, the monetary effect is negative and the restoration of
equilibrium requires negative price flexibility.

The substitution effect and expansion effect corresponding to a given
change in price of a factor of production is the greater the greater the sub-
stitution between goods and money when all prices change in the same
proportion. For the greater the substitution between goods and money cor-
responding to a given change of all prices, the less all other prices tend to
fall or rise relatively to the fall or rise of the price of the factor of production
and the smaller is the change of the price of the factor needed to restore equi-
librium. The fluctuations of factor prices required to maintain or restore
equilibrium are thus smaller when the nominal quantity of money in the

1s This is confirmed by an article of Professor Pigou which appeared after the above
was written. S8ee A. C. Pigou, “The Classical Stationary State,”” Economic Journal,
Vol. 53, December, 1943, p. 349. Cf. also the reply of M. Kalecki, ‘“‘Professor
Pigou on the Classical Stationary State—A Comment,” 1bid., Vol. 54, April, 1944, pp.
131-132.
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. economy is held constant than when it is allowed to vary in the same direc-
tion as (though in lesser proportion than) prices, and it is still smaller when
the nominal quantity of money varies in the opposite direction to the prices
of the factors of production which are in excess demand or excess supply.

Now we shall consider the influence of the monetary effect upon interest
rates. For this purpose, we distinguish between two types of goods: com-
modities and securities. Commodities consist of factors of production and
products; securities are claims to future payments, held for the purpose of
deriving income from them.? Securities are divided into bonds (fixed-income
securities) and stocks (securities promising an indefinite income). The re-
demption price of bonds is fixed in terms of money. Thus our assumption
that current prices are expected to continue in the future cannot be extended
fully to bond prices, for the price at the date of redemption is fixed by con-
tract.® Interest rates vary in the opposite direction to current bond prices,
and changes in interest rates can, therefore, be expressed as variations of
current bond prices.* Our assumption that interest rates are constant, while
all other prices in the economy change in the same proportion, implies thus
that bond prices remain constant, while prices of commodities and of stocks®
change.

If the monetary effect is absent, the real excess demand for cash balances
remains constant when all commodity and stock prices change in the same
proportion. We have seen that, in this case, there is no desire to substitute
commodities and stocks for each other or to change their output. As there is
neither a desire to substitute commodities and stocks for money, or vice
versa, the demand for and supply of commodities and stocks are constant.
But the demand for and supply of bonds are not constant. The proportional
change of commodity and stock prices changes the real earning power (as
expressed in these prices) of bonds. The demand for and supply of bonds

3 This purpose is the criterion which distinguishes securities from money. Money
consists (in addition to legal tender money) of claims held for the purpose of making
payments. This distinction, however, is not always clearly drawn because claims may
be held for both purposes. The demarcation line between money and securities is, there-
fore, somewhat arbitrary.

3 Unless the bonds are perpetual bonds.

4 Suppose that the bond will be redeemed after n units of time at a price P and let
the current price of the bond be Po. Further let  be the fixed income paid to the bond
holder per unit of time. The rate of interest 4 is then determined by the equation

n 1 + P,

TEa T AT
Since P, and r are fixed, the interest rate varies in direction opposite to Pe.

8 Provided the income of stocks is really indefinite. Claims which, from the legal
point of view, are classified as stocks, but which, in practice, bear a fixed income (e.g.,
owing to the corporation’s policy of stabilizing dividends) should be treated for our
purposes as bonds,

Po'=
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change, consequently, until they represent the same real earning power as
before. Since the earnings of bonds are fixed as a nominal amount of money
(per unit of time) this requires that the demand for and supply of bonds
change in the same proportion as commodity and stock prices (i.e., that the
real demand for and supply of bonds be unchanged).® Such a change in the
demand for and supply of bonds does not involve any substitution between
money and bonds, or between bonds and commodities or stocks, because the
demand for and supply of bonds change in the same proportion as money
incomes. Interest rates are, consequently, unaffected.”

If the monetary effect is positive, there is a substitution of goods for money
when commodity and stock prices fall and a substitution of money for goods
when these prices rise (all in the same proportion). This implies a change in

¢ The demand and supply functions of bonds are thus homogeneous of the first degree
in the prices of commodities and stocks. The mathematical proof of this proposition
is very simple. Since all commodity and stock prices change in the same proportion,
commodities and stocks can be treated as a single good (see Hicks, op. cit., pp. 312-313
and cf. also our Appendix, Section 5). The quantity of this single good will be denoted
by z and its price by p.. Denote by y and p, the (nominal) quantity and price of bonds,
respectively, and let r be the fixed income borne by a dollar’s worth of bonds. The real
earning of bonds fluctuates in inverse proportion to p.; the utility derived from bonds
is, therefore, a function not of the nominal amount y but of the real amount y/p. of
bonds held. The bondholder maximizes the utility function u(z, y/p:) subject to the
budget equation ps(z —2) +p,(y —9) =r9, where £ and § are the initial amounts of z
and y, respectively, and are constant; p;, py, and r are constant, too. This leads to the
maximum conditions

u 1 u

—dz + — ———dy =0

oz Pa 0y/ps) Y
and

Psdz + pydy = 0,
from which we derive
u - du » az »
ay/ps) 9z ay/es)

The marginal rate of substitution between ‘‘real bonds” and commodities and stocks
is thus independent of the price p. of the latter. Consequently, the real demand for
bonds does not change when commodity and stock prices change all in the same propor-
tion; and the demand in dollars changes in the same proportion. This establishes our
proposition. The proof can be easily generalized to take care of the existence of several
bonds of different kinds and with different prices.

7 Since the demand and supply functions of bonds are homogeneous of first degree
in the prices of commodities and stocks the excess-supply functions are so, too. Using
the notation of the preceding footnote, let the excess-supply function of bonds be
B(p., py). The equilibrium condition in the bond market is then expressed by the equa-
tion B(p,, py) =0. In view of its homogeneity in p,, B(ps, py) =p.F(1, p,) for any value
of p,. The equilibrium condition turns into F(1, p,) =0, i.e., the equilibrium price of
bonds (and, consequently, the interest rate) is independent of p., the level of commod-
ity and stock prices. This argument, too, can be generalized to include the case of
several bonds with different prices.
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the demand for or supply of at least some goods, whether commaodities,
stocks, or bonds (the latter measured in units of real value; the nominal de-
mand for or supply of bonds also changes, as we have seen, when the monetary
effect is absent).® The change in demand and supply may be (1) confined to
commodities, (2) confined to stocks, (3) confined to the real volume of bonds,
or it may embrace any combination of the three.® If the real demand for or
supply of bonds is affected, this leads to a change in bond prices and, con-
" sequently, in interest rates.

When a positive monetary effect associated with falling commodity and
stock prices causes an increase in demand (or decrease in supply) of some
or all commodities, a substitution effect and expansion effect are produced
directly because the prices of commodities for which the demand has in-
creased (or the supply of which has decreased) do not fall in the same propor-
tion as the price of the underemployed factor. This result, however, is much
less certain to follow when the increase in demand or decrease in supply,
caused by the positive monetary effect, is confined to stocks and bonds.
In this case the substitution effect and expansion effect are induced only
indirectly, as a consequence of a change in stock prices or in interest rates
upon the demand for investment goods. Suppose that the increase in demand
or decrease in supply is confined to the real amount of bonds. The ensuing
fall in interest rates stimulates the demand for investment goods and thus,

® Denote the excess supply and the prices of the different commodities and stocks by
81,8y - -, Snand py, p3, « * +, Pa, respectively. Let By, By, + + -, Buand xy, 73, * + +, 7m,
respectively, be the excess supply and prices of different kinds of bonds. Write X for the
excess demand for cash balances. Then (cf. footnote 5 on p. 6, above),

X=pS +pSs+ ¢ + paSa + 7B + 1By +.+ -+ + xnBa.

Suppose that the p’s all change in the same proportion and that the »’s are all con-
stant. If the $’s are all homogeneous of zero degree and the B’s are all homogeneous
of first degree in the variables py, ps, * * +, ps, X changes in the same proportion as
the p’s. If X changes more than in proportion to the p’s (positive monetary effect),
at least some of the S’s must change in the same direction as the p’s, or some of the
B’s must change more than in proportion to the p’s, or both. A similar result (only
inverted as to direction) is obtained if X changes less than in proportion to the p’s
(negative monetary effect).

? The first is the assumption which underlies the old Cambridge theory of cash bal-
ances. This theory supposes that any change of the real excess demand for cash balances
implies substitution between money and commodities and thus leads directly to changes
in commodity prices. The third is the assumption which underlies the model of the
General Theory of Lord Keynes. Changes in the real excess demand for cash balances
imply, according to Lord Keynes, substitution between money and bonds and lead
directly only to changes in interest rates, Commodity prices are affected but indjrectly,
as a result of the influence of interest rates upon investment. Professor Hicks (op. cit.,
Pp. 274 f.) considers the general case discussed by us in the text, but without distin-
guishing between bonds and stocks. Cf. the present writer’s article, “Complementarity
and Interrelations of Shifts in Demand,” pp. 62-63.
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directly or indirectly, leads to an increase in demand for the underemployed
factor. The increase in demand for the factor is the greater the greater the
elasticity of investment with respect to reductions in interest rates. If the
particular types of investment activity which utilize the underemployed
factor, or factors for which the latter is substitutable, are highly inelastic
with respect to reductions in interest rates, the effect may be very small;
with some friction present in the economy, it may be practically nil. In a
similar way, an increase in the demand for or decrease in the supply of stocks
may fail to produce sufficient investment activity in the proper fields to ab-
sorb the excess supply of the underemployed factor, because investment
activity may be just as inelastic with respect to stock prices as with respect
to interest rates.

Thus, when the increase in demand resulting from substitution of goods
for money is directed to securities rather than to commodities, price flexi-
bility may fail to restore full employment of factors of production, even
though the monetary effect is positive. For similar reasons it may fail to
remove excess demand for factors of production. A positive monetary effect
is, therefore, much less likely to assure automatic restoration of equilibrium
through price flexibility when it implies direct substitution between money
and securities and the demand for commodities is influenced only indirectly
via changes in interest rates or stock prices. The extent to which a monetary
effect implies substitution between money and securities rather than be-
tween money and commodities depends on the distribution of cash balances
in the community. Persons with low incomes and small cash balances are
likely to use superfluous cash for the purchase of commodities, while persons
(and corporations) with high incomes and large cash balances are likely to
use them for the purchase of securities. Thus, when a very large proportion
of the community’s stock of money is held by persons and corporations with
high incomes, the monetary effect is likely to imply a substitution between
money and securities rather than between money and commodities.?® Under

10 There is some reason to believe that this was the situation of the American econ-
omy during the period around 1935. According to the National Resources Com-
mittee in 1935, consumers’ balances were only 23.5 per cent of the total demand
deposits. And probably less than 14 per cent of the total demand deposits were held
by consumers with incomes under $5,000, who provided over 88 per cent of consumers’
expenditures. On the hypothesis that half of the total currency in the country was held
by them, ipdividuals and families with incomes under $5,000 would have held only
about 20 per cent of the total quantity of money (demand deposits plus currency).
These cash balances, if totally spent, would have increased the total consumers’ ex-
penditure by about one-twelfth of its annual rate. Cf. National Resources Committee,
The Structure of the American Economy (Washington: Government Printing Office,
1939), Part I, pp. 88-89. This seems to indicate that in this period the implication
of a change in the real excess demand for cash balances would have been nearer to
that assumed in the model of Lord Keynes than to that assumed by the old Cambridge
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these circumstances a positive monetary effect may fail to guarantee the
restoration of equilibrium.

When considerable friction is present in the economy, the insufficiency of
a positive monetary effect to secure the operation of the substitution effect
and of the expansion effect (which restore equilibrium between demand for
and supply of factors of production) may appear even in cases where there
is direct substitution between money and commodities. If the change in
demand resulting from the monetary effect is directed to products which
do not utilize the underemployed factor or the “bottleneck factor,” or to
factors for which it is not directly substitutable, and if the chain of substitu-
tions between the commodities the demand for which increases and the fac-
tor in question is very long, the substitution effect and the expansion effect,
although to be expected according to pure theory, may be hampered to such
a degree by friction as to be negligible in practice. Thus, even under a mone-
tary system or policy which produces a positive monetary effect, reliance
upon flexibility of prices of factors of production to maintain or restore
equilibrium of demand for and supply of the latter is subject to serious limi-
tations. These limitations increase further when we drop the simplifying as-
sumptions made in this and the preceding chapters.

theory. This conclusion must be qualified on account of the considerable investment
financed by corporate saving. A diminution of the real excess demand for cash balances
by corporations may lead directly to an increase in the demand for investment goods.
However, the qualification made presupposes an imperfect capital market. If the capital
market is perfect, a8 must be assumed at the present stage of our theoretical argument,
investment is not influenced by the liquidity position of firms but only by interest rates.
The significance of the liquidity position will receive its due consideration at a later
stage of our argument.



CHAPTER V

PricE EXPECTATIONS

IN THE PRECEDING CHAPTERS it was assumed that all decisions are based
on the expectation that current prices will continue during that part of the
future which is relevant to present decisions (“static expectations’). On the
basis of this assumption, it has been shown that the real demand for cash
balances is constant when all prices (except interest rates) change in the
same proportion and that the nature of the monetary effect depends on
whether the real quantity of money in the economy increases or decreases.
Now we shall drop this simplifying assumption and study in full generality
the effect of price expectations.

Both entrepreneurs and-consumers plan their purchases and sales over
time.! The plans concerning the distribution of purchases and sales over time
depend, under perfect competition, on the relation between current prices
and the discounted present value of expected future prices. A rise of the dis-
counted expected prices of a good relatively to its current price causes a
shift of planned purchases (or inputs) from the future to the current period
and a shift of planned sales (or outputs) from the current period to the
future. The reverse holds in case of a relative fall of the discounted expected
price. Such shifts will be denoted by the term intertemporal substitution, as
distinguished from intratemporal substitution, i.e., substitution of different
goods at the same moment of time. Intertemporal substitution may also
take place between different goods, namely, when the discounted expected
price of vne good changes relatively to the current price of another good.
The direction of intertemporal substitution depends on whether a change
in the current price of a good causes the discounted expected prices to change
more than, exactly, or less than proportionately. In other words, it depends
on whether the elasticity of expectation? of the discounted price is greater
than, equal to, or less than unity.?

1 The length of the period of time over which purchases and sales are planned in ad-
vance is here taken provisionally as given. As to how it is determined, see p. 33 below.

2 The elasticity of expectation is the ratio of the proportional increment of the ex-
pected price and the proportional increment in the current price. This concept was
introduced by J. R. Hicks, Value and Capital, p. 205. If the current price is denoted by
po and the price expected to obtain at the moment ¢ by p,, and if the notation introduced
for elasticities by Mr. Champernowne is used, the elasticity of expectation of the price
at tis

Epi _ dpi 30,
Epe dpo p:

3 If the discounted expected price of a good depends not only on the current price of
that good but also on the current prices of other goods, the elasticity of expectation
mentioned in the text has to be interpreted as a total (not partial) elasticity. The total
elasticity is obtained when the effect of a change in the current price of a good upon

20
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A fall in the current price of a good causes a relative increase or decrease
of the discounted expected price (at any given future moment or period)
according as the elasticity of expectation is less or greater than unity. Thus,
when the elasticity of expectation is less than unity, a fall in the current
price causes a shift of planned purchases from the future period to the cur-
rent period and a shift of planned sales in the reverse direction. The reverse
happens when the elasticity of expectation is greater than unity. In the spe-
cial case when the elasticity of expectation equals unity, any change in the
current price is accompanied by an exactly proportionate change of the dis-
counted expected prices and no intertemporal substitution takes place.

Consider now a proportional fall of all current prices except interest rates.
As all prices fall in the same proportion there is no intratemporal substitu-
tion in current demand or supply.* Any change in the (current) real demand
for cash balances must thus come from a shift of planned purchases and sales
between the present and the future, i.e., from intertemporal substitution.
If all elasticities of expectation are unity, intertemporal substitution is ab-

all other relevant current prices is taken into account. Let ¢, be the discounted price
of the rth good expected to obtain at the moment ¢, and let it depend on the current
prices pio, P20, * * * , Pno. We have then the relation g, =f(pio, P20, * * *, Pno) which we
call the expectation function. The total differential of the expectation function is

dgrs - gy dpro 3¢re dp2o . &_ fd_P_"_o..
dp.o P10 dPao P20 dpeo 9Pno dPso
Multiplying both sides by p.o/¢r:, we obtain the total elasticity of expectation
dg,s P _ 3qre Peo dpro 9Gre Peo. dpao I E_Q_"_ Pio APno .
dpeo  qn p1o gt dpao D20 Qrt dPuo Pno grt dPeo

Each of the items on the right-hand side, for instance, the tth item, can be written in
the form

9n Pio dpio P

3pio gre dPuo  Dio
which is a product of two elasticities. The first is the partial elasticity of expectation
with respect to the current price ps and will be denoted by Eg.,:./Ep:., the second is
the elasticity of reaction of the current price p:o to a change in the current price p.o
and will be denoted by Epso/Ep.o. The total elasticity of expectation thus is

dq-c &1 - Eqn pro Eq-rc EP:o . Eq” Epno’
dps @ Epio Epw  Epso Epso Epno Epeo

i.e., the weighted sum of the partial elasticities of expectation, the elasticities of reac-
tion of the other current prices serving as weights. When all current prices change in
the same proportion these weights all equal unity and the total elasticity of expectation
is simply the sum of the partial elasticities of expectation.

¢ This does not necessarily imply that there are no changes in the quantities bought
or sold in the current period. But such changes as exist are due exclusively to changes in
the ratio of current and (discounted) expected future prices and should, therefore, be
treated as intertemporal substitution.
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gent. In this case the demand for cash balances decreases exactly in the same
proportion as prices and the current demand for and supply of each good are
unaffected.® The real demand for cash balances is constant. If, instead, the
elasticities of expectation are all less than unity, a shift of planned pur-
chases from the future to the present and a shift of planned sales from the
present to the future takes place. The demand for cash balances, therefore,
diminishes more than in proportion to the fall in prices, i.e., the real demand
for cash balances decreases. If, on the other hand, the elasticities of expecta-
tion are all greater than unity, there is a shift of planned purchases from the
present to the future and a shift of planned sales from the future to the
present. In_ consequence, the real demand for cash balances increases. In
the same way, it can be shown that a proportional rise of all current prices
(except interest rates) results in no change in the real demand for cash bal-
ances when the elasticities of expectation are all unity, in an increase of this
demand when the elasticities of expectation are all less than unity, and in a
decrease of it when they are all greater than unity.
Thus we conclude that the real demand for cash balances varies in the
'same direction as current prices when all price expectations are inelastic,
varies in the opposite direction to prices when all price expectations are elas-
tic, and does not vary at all when price expectations are all of unit elasticity.
A special case of expectations of unit elasticity is ‘“‘static expectations,”
according to which current prices are supposed to continue in the future.
Thus in this case, too, the real demand for cash balances is constant when all
prices, except interest rates, change in the same proportion. This has been
shown already in the preceding chapter; now it appears to be a special case
of a more general condition.®
The situation is more complicated when some elasticities of expectation
are less than unity and some are greater than unity. This discrepancy may
refer to price expectations of different goods or the expectations of the price
of the same good at different future dates. In case of such a discrepancy, the
intertemporal substitutions resulting from a proportional change of current
prices need not be all in the same direction. The real demand for eash bal-
ances may, therefore, be affected in either way, according to the net effect
of the different intertemporal substitutions. When this net effect is to vary
the real demand for cash balances in the same direction as the change in
current prices, we shall say that price expectations are prevailingly inelastic.
Correspondingly, we shall say that price expectations are prevailingly elastic,

¢ This applies also to bonds, provided the demand and supply is expressed in ‘“‘real’”’
units. Cf. pp. 15-16, above.

¢ Static expectations imply unit elasticity of expectations but unit elasticity of ex-
pectations does not necessarily imply static expectations; it implies only that expected
prices vary in the same proportion as current prices.
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or of unit elasticity, when the net effect is to vary the real demand for cash
balances in the opposite direction to the change in current prices, or not to
vary it at all.

In order that the monetary effect be positive, the real excess demand for
cash balances must diminish when all prices (except bond prices) fall in
the same proportion, and must increase when they rise. Or, in other words,
the real quantity of money has to increase relatively to the real demand for
cash balances whenever prices fall and decrease whenever prices rise. If
price expectations are prevailingly of unit elasticity and, consequently, the
real demand for cash balances is constant, this requires, as shown in the
preceding chapter, that the real quantity of money in the economy increase
as prices fall and decrease as prices rise. If price expectations are prevailingly
inelastic, the real quantity of money must diminish less than the real de-
mand for cash balances when prices fall and increase less than the latter
when prices rise. The reverse must take place if price expectations are pre-
vailingly elastic, i.e., the real quantity of money must increase more than the
real demand for cash balances when prices fall and decrease more than the
latter when prices rise.

These conditions for a positive monetary effect can be conveniently sum-
marized by means of the concept of the responsiveness of the monetary sys-
tem. We define the responsiveness of the monetary system as the ratio of the
(positive or nefative) increment in the real quantity of money in the econ-
omy to the increment in the real demand for cash balances.” Accordingly, the
monetary system will be called responsive when the real quantity of money
increases (or decreases) more than the real demand for cash balances, and
it will be called unresponsive when the real quantity of money increases (or
decreases) less than the real demand for cash balances. When the real quan-
tity of money changes by exactly the same amount as the real demand for
cash balances, the monetary system will be said to be neutral. In order to
extend our definition to the case where the real demand for cash balances is
constant, we shall say in this case that the monetary system is responsive,
unresponsive, or neutral, according as the real quantity of money increases,
decreases, or does not change.® The conditions for a positive monetary effect
can now be summarized as follows:

Elastic price expectations require a responsive, whereas inelastic price expec-
tations require an unresponsive monetary system. Price expectalions of unit

7 Denote by AM the increment in the real quantity of money and by AD the incre-
ment in the real demand for cash balances. The monetary system is responsive,
neutral, or unresponsive according as AM/ ADE 1.

8 This extension of the definition is necessary because AM/AD has no meaning or is
indeterminate when AD =0.
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elasticity require a monetary system which i8 responsive when prices are falling
and i3 unresponsive when prices are rising.

We shall call this the General Rule. When not all price expectations are
uniformly elastic, inelastic, or of unit elasticity, the elasticity referred to is
to be understood as the prevailing elasticity of expectations as defined above.
If the relation between the elasticity of price expectations and the responsive-
ness of the monetary system is the reverse of what is required by the General
Rule the monetary effect is negative. If the monetary system is neutral the
monetary effect is absent, whatever the elasticity of price expectations.

The effect of a change in the current price of a commodity upon its cur-
rent demand and supply is the result of the joint action of intertemporal
substitution and of intratemporal substitution (and expansion).® The first
is determined by the elasticity of those price expectations which affect di-
rectly the current demand for or supply of the commodity, namely the expec-
tations of the price of the commodity and of the prices of substitute and
complementary goods. The second depends on the nature of the monetary
effect and on the elasticity of the price expectations which affect the current
demand for or supply of other goods. The monetary effect depends on the
elasticities of all price expectations and on the behavior of the real quantity
of money. )

Under a neutral monetary system the monetary effect is absent. If all
price expectations are of unit elasticity there is no intertemporal substitution
and current demand and supply are not affected by a proportional change of
all prices except interest rates. As shown in Chapter III, any change in the
current price of a factor of production leads then to a change of all other
current prices (except interest rates) in the same proportion and the excess
supply of or excess demand for each factor remains unchanged.!® But if

9 These effects are additive. Let X be the current demand for or supply of the factor;
let p¢o be the current price of the ith good and let g¢, be the discounted price of the tth
good expected to rule in the tth interval. Suppose that the current demand for or supply
of the factor is a function of n current prices and of n discounted prices expected in »
future intervals of time. Let the subscript 0 refer to the “present’” and the subscript s
to the price of our factor. We have then

dX n 9X dpe * & 90X dgu
dp.o ot 9Dio dpao =1 io1 0Qse  dDeo

The first term on the right-hand side represents the intratemporal substitution and ex-
pansion effect, the second term represents the effect of intertemporal substitution.

10 Professor Hicks, who after Lord Keynes was the first to point out that no sub-
stitution or expansion effect can take place unless the monetary effect is positive,
thinks that, when all elasticities of expectation equal unity, the monetary effect is
always absent. In consequence, with unit elasticities of expectation, neither intertem-
poral nor intratemporal substitution is possible, and all prices change in the same pro-
portion. Cf. Value and Capital, pp. 254-255. As shown in the text, this holds only when



PRICE EXPECTATIONS 25

elasticities of price expectations differ from unity, a proportional change of
all prices does influence current demand and supply. This causes a change in
the relative prices of different goods, and intratemporal substitution and ex-
pansion appear, although the monetary effect is absent. The absence of
the monetary effect, however, imposes a constraint upon intratemporal sub-
stitution and expansion.” The aggregate real value of all the (positive and
negative) excess supplies of goods in the economy is constant, and, conse-
quently, each change in current demand for or supply of some good is
accompanied by a change in the opposite direction in the current demand for
or supply of some other good or goods. Thus the changes in current demand
and supply are likely to cancel each other and the (positive or negative) in-
tratemporal substitution effect and expansion effect in the market of the
factor that is in excess supply or excess demand is not likely to be very pro-
nounced (unless a uniform change of demand for or supply of the other goods
in one direction is balanced exclusively by an opposite change in the market
of the factor, which could happen only under a very peculiar combination
of elasticities of expectation). The current demand for or supply of the factor
is, therefore, likely to depend chiefly on the elasticity of the price expecta-
tions which influence it directly. If these expectations are inelastic, a fall in
the price of an underemployed factor and a rise in the price of a “bottleneck”
factor are likely to restore equilibrium; while, if the said expectations are
elastic, this is likely to make the excess supply or the excess demand worse.

If the monetary effect is positive, the intratemporal substitution effect
and expansion effect must be such as to increase the current demand for
(or decrease the current supply of) the factor when its price is reduced and
to do the reverse when its price is raised. For if, for instance, current prices
fall, a substitution of goods for money takes place. This diminishes the
real aggregate value of all the excess supplies of goods and, though some
current demand may decrease and some current supply may increase, it must
be overbalanced by the increase in current demand and decrease in current
supply in other markets. The intratemporal substitution effect and expan-
sion effect must, therefore, lead to an increase in the current demand for (or
decrease in current supply of) the factor the price of which has been reduced.
To this, however, the effect of direct intertemporal substitution must be
added. If the expectations of the prices which influence the current demand
for or supply of the factor are inelastic, the intratemporal substitution effect
and expansion effect are reinforced by an increase in current demand for (or
decrease in current supply of) the factor due to intertemporal substitution.

the monetary system is neutral. When the monetary system is not neutral, a change in
the price of a factor does not produce proportional changes of all other prices and a
substitution effect and expansion effect (in either direction) do take place, even if all
elasticities of expectation equal unity. Professor Hicks’s proposition thus lacks general-
ity.
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But if these expectations are elastic, intertemporal substitution tends to di-
minish current demand for (or to increase current supply of) the factor. The
final result is the sum of the effect of intertemporal substitution and of the in-
tratemporal substitution and expansion effect. Unless the factor is so highly
specialized that the intertemporal elasticities of substitution outweigh the
joint effect of the intratemporal elasticities of substitution and expansion,'
the intratemporal substitution effect and expansion effect prevail and a fall
in the price of an underemployed factor leads to restoration of equilibrium,
even though the price expectations which influence directly the demand for
the factor be elastic. A similar result is obtained in the case where the price
of a “bottleneck’ factor is raised.

Elastic expectations of the prices which directly influence the current de-
mand for or supply of the factor may, however, block the restoration of
equilibrium when the substitution between money and goods implied in a
positive monetary effect is primarily between money and securities. As shown
in the preceding chapter, the intratemporal substitution effect and expansion
effect may be extremely weak in this case.'? The result may be that the ad-
verse intertemporal substitution due to elastic expectations of the prices which

11 By a procedure identical with that in footnote 9 on p. 24 above, the total elasticity
of demand for and supply of the factor X can be expressed in the form

aX p.o » EX Eps & EX Equ
dp.o b'd izt Ep.wo Ep.o t=1 =1 Eqit Epeo

Here the Eq::/Ep.o are total elasticities of expectation of the prices relevant to the
current demand for or supply of the factor. From the theory of demand for or supply
of a factor of production, we have

—E’% = KioSuoo and —%’f— - KeSuc.on

where Ko and K, are the proportion of the community’s total expenditure spent on the
ith good in the current and in the tth interval of time, respectively, S.c.o0is the elasticity
of intratemporal substitution (or expansion) between the factor and the ith good,
and S,¢.o1 i8 the elasticity of intertemporal substitution between the factor (used cur-
rently) and the sth good in the tth interval of time (=1, 2, - + +, n; for ¢ =g the ith
good is identical with the factor). The basis of these formulae has been given by J. R.
Hicks in Théorie mathématique de la valeur (Actualités Scientifiques et Industrielles,
No. 580, Paris, Hermann et Cie, 1937), p. 39. We thus obtain

dX  peo Ep;o Eq.-

dp.o .X - ‘Z-lKioS-‘ 00 5 + ‘Z_‘ ‘Z_‘Kll 84,08 Ep
which indicates how the current demand for or supply of the factor depends on the elas-
ticities of intratemporal substitution and expansion and on the elasticities of intertem-
poral substitution.

12 If the substitution is between (the real amount of) bonds and money, the intra-
temporal substitution effect and expansion effect are a result of the influence of a change
in interest rates upon investment. Such influence is a result of intertemporal substitu-
tion due to a change in interest rates. See on this subject, p. 28 and p. 59 below.
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directly influence the current demand for or supply of the factor prevails over
intratemporal substitution and expansion. In such a case a fall in the price
of an underemployed factor may increase the excess supply of the factor
and a rise in the price of a “bottleneck’ factor may increase the excess de-
mand for the factor, in spite of the positive monetary effect. The insufficiency
of a positive monetary effect is thus even greater than described in the pre-
ceding chapter.

On the other hand, inelastic expectations of the prices which influence
current demand for or supply of the factor may, under favorable circum-"
stances, stabilize the economy when the monetary effect is negative. This
will happen when the factor is so specialized that the intertemporal substitu-
tion effect outweighs the intratemporal substitution effect and expansion
effect, or when the latter two are very small because the negative monetary
effect spends itself in security markets.

We conclude thus that, given the monetary effect, inelastic price expecta-
tions always tend to stabilize the economy. If the monetary effect is positive,
they reinforce the equilibrating tendency of intratemporal substitution and
expansion; if the monetary effect is negative, they counteract their dis-
equilibrating tendency; and if a monetary effect is absent, they act as the
chief equilibrating force in the economy. Elastic expectations exert in all
these situations a destabilizing influence.

We shall now investigate the effect of changes in interest rates upon inter-
temporal substitution. Unless the monetary system is neutral, a proportional
change of the current prices of commodities and shares leads, as a rule, to a
change in interest rates. For instance, when the monetary effect is positive,
a fall of all current commodity prices leads, as a rule, to an increase in the
real demand for bonds and, therefore, to a fall in interest rates. The degree
to which interest rates fall depends on the elasticity of expectation of (dis-
counted) bond prices. The more elastic these prices are, the greater is the
increase in the current net demand for bonds and the greater the fall in in-
terest rates. Thus interest rates are the more sensitive to a change in current
commodity prices the greater the elasticity of expectation of bond prices.

Intertemporal substitution depends on the elasticity of expectation of dzs-
counted future prices. The elasticity of expectation of the discounted price
of any good is made up of two parts: the elasticity of expectation of the un-
discounted price of the good, and the elasticity of reaction (with respect to
a change in current prices) of the interest rate at which the price is dis-
counted.’® Given the expectation of the undiscounted price, the discounted

13 The exact mathematical relationship is as follows: Let p; be the undiscounted
price expected to obtain at the moment ¢, and let r, be the rate of interest (per unit of
time) on a loan of duration ¢. Denote the discount factor by 8;. We have 8, =1/(1+4r,)*
and the discounted expected price is g; = 8,;p.. Applying the theorem about the elasticity
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price changes in the opposite direction to the rate of interest. A rise in the
rate of interest reduces the discounted expected price; a fall in the rate of
interest raises the discounted expected price.

If the monetary effect is positive, the real demand for bonds increases as
current prices of commodities and stocks fall, and decreases as these prices
rise. Interest rates thus vary in the same direction as current commodity and
stock prices and the discounted value of expected prices increases as current
prices fall and decreases as current prices rise. Given the expectations of
the undiscounted future prices, a fall in current prices leads to a shift of
planned purchases toward the present and to a shift of planned sales toward
the future, while a rise in current prices leads to a reverse shift. The. first
shift implies an increase in investment; the reverse shift implies a decrease in
investment. It is thus through such an intertemporal substitution that a
change in interest rates affects investment. This intertemporal substitution
exerts a stabilizing influence on the economy. If, however, the monetary
effect is negative, interest rates vary in the opposite direction to commodity
and stock prices and the intertemporal substitution gperates in the opposite
direction. The effect on the economy is destabilizing.

Since the change in interest rates resulting from a given change in the
current prices of commodities and stocks is the greater the greater the elastic-
ity of expectation of bond prices, we find that highly elastic expectations of
bond prices exert a stabilizing influence when the monetary effect is positive
and a destabilizing influence when the monetary effect is negative.

of a product (see R. G. D. Allen, Mathematical Analysis for Economists, pp. 252-254),
we obtain
" Eqi_ Ep. B,
Epo Epo Epo’
i.e., the elasticity of expectation of the discounted price is the sum of the elasticity of
expectation of the undiscounted price and of the “‘elasticity of reaction’ of the discount
factor with respect to the current price of the good. If necessary, the elasticities can be
interpreted as total elasticities. Applying the theorems about the elagticity of a power
function and about the elasticity of a sum (see Allen, tbid.), we have also

Eﬁg E(l + f()‘ tr, El"
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whence
@ - Ep, tre Er,
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Er,/Ep, is the “elasticity of reaction’ of the interest rate on loans of duration ¢ to
changes in the current price p,. When the rate of interest remains constant, the second
term in (1) and (2) vanishes and the elasticity of expectation of the discounted price
is the same as that of the undiscounted price.



CHAPTER VI

UNCERTAINTY

IN OUR DISCUSSION of price expectations, we had assumed that entrepreneurs
and consumers expect future prices (including bond prices) with certainty,
i.e., that the expected prices have definite unique values.! Actually, however,
price expectations are much less definite. At best, the entrepreneur or con-
sumer expects that a given future price can have a set of possible values,
some probability corresponding to each of these values. In other words, he
is confronted with a probability distribution of possible values of the ex-
pected price. We shall say in this case that his price expectations are subject
to uncertainty.

Some particular value, out of all possible values, may appear to the entre-
preneur or consumer as the most probable one and serve as the basis of
his expectation. This is the most probable price.? The definiteness, however,
with which the most probable price is expected actually to occur depends on
the range of the probability distribution. The greater the range the less
definite the expectation of the most probable price. The range can thus be
taken as a measure of the degree cf uncertainty of the expectation.? In most
cases the entrepreneur or consumer does not consider the whole range of
possible values of the expected price, but disregards the extreme values at
both tails of the probability distribution. He does so because the joint proba-
bility of these extreme values is too small to bother about. The range with

1 This does not imply perfect knowledge. The expected prices may differ from the
prices which are realized subsequently. The certainty of the expectations is merely
subjective.

1 This is the mode of the probability distribution. In case the mode fails to be unique
(an extreme example is a rectangular distribution) the mean of the probability distribu-
tion (also called mathematical expectation, or actuarial value) must be taken. Some
authors use the mean throughout in their treatment of the theory of uncertainty. Cf.,
for instance, A. C. Pigou, The Economics of Welfare (London: Macmillan and Co.,
1038, 4 ed.), pp. 773-774; J. R. Hicks, “A Suggestion for Simplifying the Theory of
Money,” Economica, N.S., Vol. 2, February, 1935, pp. 1-19 (but the most probable
value is used in Value and Capital, pp. 125-126); J. Marschak, ‘“Money and the Theory
of Assets,” Econometrica, Vol. 6, October, 1928, p. 320; H. Makower and J. Mar-
schak, “Assets, Prices and the Monetary Theory,” Economica, N.S., Vol. 5, August,
1938, p. 272. The most probable value, however, seems to be a more realistic descriptive
device because an idea of it can be formed without any computation, by mere ranking.
It does not require that the probabilities be measurable.

3 Most authors use the standard deviation or the coefficient of variation as measure
of uncertainty. Cf. Marschak, op. cit., p. 320; Makower and Marschak, op. cit., p.
272. The range, however, seems to us more realistic as a description of the actual
evaluation of the degree of uncertainty of price expectations. It does not require an ex-
act knowledge of the whole probability distribution, while the standard deviation or the
coefficient of variation does require such a knowledge.

29
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the tail values thus cut off will be called the “practical range’* and will serve
as our measure of the degree of uncertainty of price expectations.

Entreprencurs and consumers need not, and usually do not, visualize an
exact probability distribution of possible prices. For our purpose it is suffi-
cient to assume that each person forms some idea about the most probable
value and the “practical range” of the expected price. For instance, an
entrepreneur or consumer thinks that the price of some specified good at
some given future date will be most probably $100, but in any case not less
than $80 and not more than $150. He may believe that there is some slight.
probability that the price will turn out to be below $80 or above $150, but.
this is so small as to be negligible in practice and he takes the chances of
disregarding such outcomes altogether. Such an assumption seems to be
quite realistic.

Entrepreneurs and consumers prefer as a rule more definite to less definite
expectations.’ Consequently, two equal most probable prices are not equiva-
lent if the degree of uncertainty is different. Sellers consider the price which
is expected with greater uncertainty as equivalent to a lower most probable
price expected with less uncertainty, while buyers consider a price expected
with greater uncertainty as equivalent to a higher most probable price ex-
pected with less uncertainty. Thus sellers react to greater uncertainty in
the same way in which they would react to a lower most probable price and
buyers react in the same way as to a higher most probable price. This is the
basis on which forward markets operate. Sellers hedge themselves by selling
forward at a price below the most probable price they expect; buyers hedge
themselves by buying forward at a price above the most probable price
they expect.t If the forward market relieves the hedging party of all un-

¢ The range between the fifth and ninety-fifth centile, for instance. The ‘practical
range” is analogous to the confidence interval corresponding to a given level of signifi-
cance, as applied in the theory of statistical estimation.

¢ Up to a point, people may prefer the opposite because they like to gamble. However,
the great majority of market transactions are carried on in amounts such that there is
definitely a preference for greater certainty of expectations. On this point cf. Pigou,
op. cit., p. 776. In addition, people may have a preference for skewness (gellers for posi-
tive skewness, buyers for negative skewness) of the probability distribution of price
expectations (“long odds’’). This explains, for instance, the overcrowding of such oc-
cupations as law or girls’ jobs in Hollywood.

¢ Thus if the most probable price expected is approximately the same as the spot
price, the forward price is below the spot price when the hedging is done by sellers
and above the spot price when the hedging is done by buyers. In the language of the
English forward markets, a positive difference between forward price and spot price is
called “‘contango” and a negative difference is called ‘‘backwardation.” This explains
the “normal backwardation’’ as described by Lord Keynes (A Treatise on Monsy, Vol.
_II, London: Macmillan and Co., 1930, p. 143). There should be a tendency to a “normal
contango’’ when the buyers are the hedgers. This tendency, however, is prevented by
the possibility of arbitrage. Cf. N. Kaldor, “A Note on the Theory of the Forward
Market,” Review of Economic Studies, Vol. 7, June, 1940, pp. 198-200.
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certainty of price expectation, then the forward price represents the price
a definite, certain expectation of which is regarded by the hedger as equiva-
lent to the most probable price actually expected with uncertainty. The
difference between the most probable price actually expected and the equiva-
lent price expected with certainty constitutes the risk premium of the in-
dividual. As more definite expectations are preferred to less definite ones, the
risk premium is the greater the greater the degree of uncertainty of the ac-
tual expectation.?

Thus we can substitute for the most probable prices actually expected
with uncertainty equivalent prices expected with certainty.® Let us call them
the effective expected prices. This is.the most probable price minus the risk
premium.® For sellers the risk premium is positive, for buyers it is negative.
By means of this device, uncertain price expectations can be reduced to cer-

7 This can be expressed in terms of indifference curves. Indicate the most probable
price along the axis OY and indicate the uncertainty (i.e., dispersion of the probability
distribution as measured, for instance, by the “practical range’’) along the axis 0X.
The indifference curves as between different most probable prices and different degrees
of uncertainty are given in Figures 1 and 2 for sellers and buyers respectively. For
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gellers the indifference curves are rising because greater uncertainty must be compen-
sated by a greater most probable price. For buyers they are falling because greater
uncertainty must be compensated by a lower most probable price. The concavity or
convexity of the curves expresses the increasing unwillingness to bear uncertainty.
CA or AC expresses the risk premium. It is seen immediately from the diagrams that
the risk premium is the greater the greater OB, i.e., the degree of uncertainty of the
actual price expectation.

8 In terms of the diagrams of the preceding footnote, this means replacing the most
probable price OA expected with a degree of uncertainty OB by the (subjectively)
certain price OC.

' The effective price can also be interpreted as the actual price discounted for risk.
Denoting by p the rate of discount for risk, we write (in the notation of the preceding
two footnotes) 04

1+p'
CA

P=oc’
i.e., the rate of discount for rigk is equal to the ratio of the risk premium and of the
effective price. For sellers this rate is positive, for buyers it is negative.

0C =

Transforming, we find
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tain ones.!® In consequence, an increase in sellers’ uncertainty acts in the
same way as a reduction of their expected future selling prices, while an in-
crease in buyers’ uncertainty acts in the same way as an increase in their
expected future prices of purchase.

Let us define the effective elasticity of expectation as that value of the
elasticity of expectation of the effective expected prices which is obtained
when the risk premium is deducted from the (discounted) most probable
price. An increase in sellers’ uncertainty lowers the effective elasticity of
their expectation when the current price rises and raises it when the current
price declines. An increase of buyers’ uncertainty raises the effective elas-
ticity of their expectation when the current price rises and lowers it when
the current price falls. Changes in the degree of uncertainty can thus be
taken care of through a study of their influence upon the effective elasticity
of expectation. All the propositions about the effect of the elasticity of ex-
pectation upon intertemporal substitution and the demand for cash balances
which have been developed in the preceding chapter can be applied to the
case of price expectations subjected to uncertainty by making use of the
concept of the effective elasticity of expectation.

The introduction of uncertainty into our analysis serves also to determine
the length of the period of time over which individuals plan their purchases
and sales. This period has been called very aptly the economic horizon' of
the individual. As long as price expectations are (subjectively) certain, the
economic horizon is indeterminate. This indeterminateness disappears when
uncertainty is allowed for.

10 This device is also adopted by Professor Hicks in Value and Capital, p. 126:
“If we are to allow for uncertainty of expectations, . .. we must not take the most
probable price as the representative expected price, but the most probable price + an
allowance for the uncertainty of the expectation, that is to say, an allowance for risk.”’
Against this procedure, Dr. A. G. Hart has objected that it is not possible to find such
a price as, if expected with certainty, would lead to the same actions of sellers and buyers
as the actual expected price subject to uncertainty. See Anticipations, Uncertainty and
Dynamic Planning (Studies in Business Administration of the University of Chicago,
Vol. 11, No. 1, 1941), p. 55. In terms of our diagrams in footnote 7, p. 31, this means
that the indifference curves do not reach the axis OY but are either asymptotic to it
or indeterminate in its neighborhood. The shape of the indifference curves is, of course,
an empirical problem. It may be suggested, however, in reply to Dr. Hart’s criticism
that the existence of forward markets constitutes an indirect empirical evidence that
the indifference curves do reach the OY axis in certain cases at least. Unfortunately,
this evidence lacks generality because forward markets exist only for a few goods. If
Dr. Hart’s criticism should prove empirically justified, we can take, instead of the
equivalent price expected with certainty, some price expected with some (arbitrarily
chosen) smaller degree of uncertainty which is equivalent to the price expected actually
with a greater degree of uncertainty. In terms of our diagrams this would simply mean
shifting the origin so that the origin indicates on the 0X axis not certainty but any
degree of uncertainty chosen for reference.

11 This term is due to Dr. J. Tinbergen. Vide his article, “The Notions of Horizon
and Expectancy in Dynamic Economics,” Econometrica, Vol. 1, 1933, pp. 247-264.



UNCERTAINTY 33

As a rule, the uncertainty of price expectations is the greater the more
distant in the future the planned purchase or sale is (at least from a certain
date on). Thus the risk premium, which has to be deducted from any given
most probable price, increases as the planning of purchases and sales ex-
tends farther into the future.!* Consequently, the effective expected prices
of goods to be sold at various future dates decrease, while the effective
prices of goods to be bought at various future dates increase. This imposes
a limit upon the dates for which any sales or purchases are planned at all.!?
Firms (entrepreneurs) find that, beyond a certain date, the effective expected
prices of their products are less than the effective expected marginal costs
and that the effective expected marginal value productivities of the factors
they plan to employ are less than the effective expected prices of these fac-
tors. In a similar way, households (consumers) find that beyond a certain
date the effective prices of goods they plan to buy are higher than the effec-
tive marginal rates of substitution of the respective goods for money.* Thus
beyond a certain date the effective expected prices of goods to be sold are
too low to induce the planning of sales, while the effective expected prices
of the goods to be bought are too high to induce the planning of purchases.
No sales or purchases are planned beyond this date. In this way the length
of the economic horizon of each individual and corporation is determined.!®

12 There is good reason to believe that the risk premium increases at an increasing
rate as the date of the planned purchase or sale extends farther into the future. If the
uncertainty, as measured by the dispersion of the expectations, e.g., the practical
range, increases uniformly with the extension of the date towards the future, the risk
premium is bound to increase at an increasing rate because the indifference curves of
dispersion and most probable price (cf. Figs. 1 and 2 in footnote 7, p. 31) are convex
from below or from above for sellers or buyers, respectively. Thus the risk premium
could fail to increase at an increasing rate only if the increase in uncertainty should
take place at a sufficiently decreasing rate. But empirically it seems highly unlikely
that there is any decrease at all in the rate of increase of uncertainty. The reverse seems
much more likely. Our conclusion in the text is quite independent of the fact.that the
increase in the risk premium takes place at an increasing rate. This fact, however,
helps to shorten the length of the economic horizon.

1 Cf, Hicks, op. cit., p. 225.

14 This marginal rate of substitution increases as the date of the planned purchases
is more distant because the effective expected prices of the factors by the sale of which
the household obtains its income decrease and, consequently, the effective expected
income decreases, too.

18 The date at which plans to buy or sell stop may be different with regard to different
goods. In such a case thé economic horizon has to be derined as the period corresponding
to the good the planned purchases or sales of which stop at the latest date. It should
also be noticed that the economic horizon, as here defined, does not limit the time over
which provisions for the future are made. Both households and firms make provision
for the future which extend far beyond the period defined as the economic horizon.
They do it by acquiring capital assets during the period of planning covered by the
economic horizon. The economic horizon is, however, the period over which specific
purchases and sales of goods (including capital assets of all kinds) are planned, whereas
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An economy with flexible factor and product prices is likely to involve
greater uncertainty of price expectations than one in which some prices
are rigid. In such an economy, the economic horizon of the individuals is,
therefore, shorter than in an economy where prices are less flexible. This
tends to diminish the effect of intertemporal substitution upon current de-
mand and supply. For this effect is the sum of the intertemporal substitutions
between current purchases and sales and the purchases and sales planned at
each one of the future dates.’® Other things being equal, this sum is smaller
when the economic horizon is shorter because the number of future dates for
which purchases and sales are planned is less. This implies that, given the
elasticities of price expectations, the effect of a proportional change of the
current prices of commodities upon the real demand for cash balances is
likely to be less in a regime where all prices are flexible than in one where
some important prices are rigid.

If in such a regime the real quantity of money is held constant, the mone-
tary effect, whether positive or negative, may be rather weak and so may
be the (intratemporal) substitution and expansion effects. The monetary
effect being weak, greater fluctuations of prices are required to secure auto-
matic maintenance or restoration of equilibrium in the markets of factors of
production through flexibility of their prices. But greater price fluctuations
mean greater uncertainty of price expectations and thus weaken further the
monetary effect and, in consequence, the intertemporal substitution effect.
This requires still greater fluctuations of factor prices, and so on. With
some friction present, the effects of changes in factor prices may become
too weak to be of great practical significance. In practice, the situation may
approach one similar to that corresponding to a neutral monetary system.
Maintenance (or restoration) of equilibrium of demand for and supply of fac-
tors of production may require an active monetary policy, in spite of the fact
that the conditions are fulfilled which, in absence of uncertainty, would as-
sure automatic equilibrium without a change in the real quantity of money.

provision for the future beyond it is made by planning to wind up at the end of this
period with a certain amount of assets. Cf. Hicks, op. cit., pp. 193-194 and 229-230.
The relationship between the period over which specific transactions are planned and
uncertainty, as well as the fact that provision for the future extending beyond it is
made in the form of the acquisition of assets, has been pointed out previously by P. N.
Rosenstein-Rodan, “The Role of Time in Economic Theory,”” Economica, N.8., Vol. 1,
February, 1934, pp. 80-84.
16 See footnote 9 on p. 24, above.



CHAPTER VII

IMPERFECT COMPETITION

THE PRECEDING ANALYSIS of the operation of the substitution effect and of
the expansion effect and of their relation to the monetary effect is based on
the responses of entrepreneurs to changes in factor prices and in product
prices as obtaining under conditions of perfect competition. When the as-
sumption of perfect competition is dropped, it is necessary to consider differ-
ent patterns of entrepreneurial responses. Under perfect competition,
entrepreneurs respond exclusively to prices (which they regard as inde-
pendent of their individual action). Under monopoly and monopsony, in-
cluding monopolistic and monopsonistic competition, entrepreneurs respond
not to prices but to schedules (to demand schedules under monopoly, to sup-
ply schedules under monopsony). Under oligopoly and oligopsony, thejr re-
sponses to schedules are based on conjectures as to how other entrepreneurs
will react and how this, in turn, will affect the schedules confronting those
who contemplate the response.

We shall consider first an economy containing monopolies and monop-
sonies. In order that the monopolists be confronted with determinate de-
mand schedules to respond to, they must deal with atomistic buyers. In the
same way, each monopsonist must deal with atomistic sellers in order to
be confronted with a determinate supply schedule.! The demand and supply
schedules contain among their variables also the prices of other goods be-
side the price of the good sold or bought by the particular monopolist or
monopsonist. But each monopolist and monopsonist must regard the prices
of other goods as independent of his own actions.?

The nature of economic equilibrium, as well as of disequilibrium, in a
monopolistic or monopsonistic market differs from that in a perfectly com-
petitive market. In the latter, disequilibrium consists in excess demand or
excess supply. Monopolistic supply, however, is always equal to the demand
for the good in question and monopsonistic demand is always equal to sup-
ply. A monopolistic or monopsonistic market is in equilibrium when the
quantity sold and bought is such that it maximizes the profit of the monopo-
list or monopsonist. In this case, there is no tendency to change either price
or quantity.? Disequilibrium occurs in a monopolistic or monopsonistic mar-
ket when the quantity sold and bought differs from the equilibrium amount.
When a monopolist sells more than the equilibrium amount, he will restrict
his supply and raise his price. The reverse happens when he sells less than

1 Bilateral monopoly is thus excluded by our assumptions.

* This excludes oligopoly and oligopsony.

3 In the matter of equilibrium of a system with monopolies and monopsonies, cf.
M. W. Reder, ‘“Monopolistic Competition and the Stability Conditions,” Review of
Economic Studies, Vol. 8, February, 1941, pp. 122-125.

35
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the equilibrium amount. We shall denote these cases as monopolistic under-
restriction and overrestriction of supply, respectively. When a monopsonist-
buys more than the equilibrium amount, he will restrict his demand and
lower his price. The reverse happens when he buys less than the equilibrium
amount. We shall denote these cases as monopsontstic underresiriction or
overrestriction of demand, respectively. Thus monopolistic underrestriction
and monopsonistic overrestriction perform the function of excess demand
under perfect competition, while monopolistic overrestriction and monop-
sonistic underrestriction perform the function of excess supply.*

Now let there be either excess supply of (if the market is perfectly com-
petitive) or monopsonistic underrestriction of demand for a factor of produc-
tion. The price of the factor decreases. This causes an attempt to substitute
the factor for other factors. In perfectly competitive factor markets the at-
tempt at substitution takes place because the price of the factor under
consideration is now lower relatively to the prices of the other factors. The
attempted substitution leads to excess supply of the other factors. In monop-
sonistic factor markets, the demand for the other factors depends on the
ratio of the marginal expenditure® for these factors to the price of the factor
under consideration.t A fall of the latter price creates a situation of monop-
sonistic underrestriction of the demand for the other factors; the monop-
sonists find that they are using more of these than the amount which
maximizes their profit and they reduce their purchases accordingly. Thus,
in the monopsonistic factor markets as well as in the competitive ones prices

4 Cf. Section 6 in the Appendix. We assume here that the demand schedule for a
good is negatively sloped and that the supply schedule is positively sloped. In the case
of positively sloped demand schedules and negatively sloped supply schedules, the rela-
tion of monopolistic underrestriction, etc., to excess demand and excess supply i8 re-
versed.

s The marginal expenditure for a factor o: production is the increment of the firm’s
total expenditure for factors resulting from the purchase of an additional unit of the
factor. If p is the price of the factor and its elasticity of supply is ¢, the marginal ex-
penditure is p(141/¢). The optimum combination of factors used to produce any given
output is that where the marginal value productivities of the factors are proportional
to the marginal expenditures. When a factor is bought on a perfectly competitive mar-
ket, the marginal expenditure for it is equal to its price.

¢ Since oligopsony is excluded by our assumptions (cf. p. 35 above), the factor under
consideration must be bought by other firms in a perfectly competitive market. Thus,
if this factor is bought by more than one firm, there can be only ‘““partial monopsony”’
with regard to it. This means that all firms but one must be atomistic buyers of the
factor. At any given price set by the monopsonistic firm, the total supply of the factor
a8 well as the demand for the factor by all other firms is determinate. The difference
of the two is the supply to the monopsonistic firm at the given price. In this way the
supply schedule confronting the monopsonistic firm is determinate. This firm buys
the amount which equalizes the marginal expenditure with the marginal value produc-
tivity of the factor and sets the price accordingly. The price thus set is the market
price confronting all atomistic buyers of the factor.
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of factors fall. In monopsonistic markets the marginal expenditure for factors
falls as a rule.” The resulting reduction in marginal costs causes an attempt
to expand the output of products. This leads to a fall of product prices. In
perfectly competitive product markets, prices fall because of excess supply.
In monopolistic product markets, they fall because the reduction in marginal
cost (at the old output) creates a situation of monopolistic overrestriction of
output. Monopolistic producers find that their output is less than the output
which maximizes their profit and they expand their output and reduce prices.
As a rule, marginal revenue also diminishes.?

Thus a reduction of the price of an underemployed or of a monopsonisti-
cally underrestricted factor causes a fall of the prices of other factors and
of products. The effect of the fall in prices upon the demand for or supply of
the factor depends on the kind of intratemporal substitution and expansion
and on the intertemporal substitution engendered. An intratemporal substi-
tution effect and an expansion effect removing the disequilibrium in the mar-
ket of the factor under consideration can take place only if the prices of (and
the marginal expenditures for) the other factors fall less than in proportion to
the decline of the price of this factor and if prices (and the marginal revenues)
of the products fall less than in proportion to the reduction in marginal cost
(at the old output). It will be shown that this depends on the monetary effect
and, in absence of a monetary effect, on intertemporal substitution in the
markets of the other factors and of products. In atomistic markets, intertem-
poral substitution depends on the effective elasticity of discounted price ex-
pectations. In nonatomistic markets, instead, it depends on the effective

7 The marginal expenditure will fall if the marginal-expenditure schedule is posi-
tively sloped. As positively sloped supply schedules are assumed in the text, this occurs
as a rule. Exceptions, however, are possible in cases where the supply schedule shows a
strong curvature concave towards the axis of abscissae. Denoting the supply schedule
by f(z), where z is the quantity, we find that the slope of the mar-
ginal-expenditure schedule is 2f'(z) +zf’’(z). By assumption f’(z) >0 ¥
and z >0, the slope of the marginal-expenditure schedule becomes
negative when —jf'/(z) >2f'(z)/z. This implies, of course, that
S''(z) <0. An example of such a situation is given in the adjoining
diagram. Quantity is measured on the OX axis and price and
marginal expenditure are measured on the OY axis. The continu-
ous line is the supply curve and the dotted line is the marginal-ex-
penditure curve.

8 Marginal revenue decreases if the marginal-revenue schedule
is negatively sloped. This occurs as a rule because the demand
schedules are assumed in the text to be negatively sloped. Exceptions
are possible when the demand schedule has a strong curvature which
i8 convex towards the axis of abscissae. The conditions are analogous
to those given in the preceding footnote, except that f/(z) <0 and
S''(z) >0. An illustration is given in the adjoining diagram in which
the continuous line is the demand curve and the dotted line is the
marginal-revenue curve. o x
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elasticity of expectation of discounted marginal revenues or expenditures.?
For brevity, we shall use simply the term “effective elasticity of expecta-
tion,” meaning the effective elasticity of price expectation or the effective
elasticity of expectation of marginal revenue or expenditure according to
the requirement of the situation.

We have seen that under a neutral monetary system, and with unit effec-
tive elasticities of expectation, the demand and supply schedules are func-
tions of the ratios of the current prices of commodities and stocks and that a
proportional change of all these prices leaves the quantities demanded and
supplied unaffected. Under these circumstances, equilibrium in the markets
of all other factors and of all products can be maintained only if all factor
and product prices (and also the prices of stocks) fall in the same proportion
as the price of the factor which is in excess supply or of which there is monop-
sonistic underrestriction. When such a proportional fall of all prices occurs,
demand is again equal to supply in all competitive markets, while monopo-
lists and monopsonists sell or buy exactly the same quantity as before, i.e.,
the equilibrium amount. The latter implies that all marginal revenues and
all marginal expenditures also decrease in the same proportion.!® But, if all
prices (except bond prices) change in the same proportion, the excess supply
of or the monopsonistic underrestriction of demand for the factor under
consideration continues to exist. The price of this factor decreases again and
all other prices follow suit proportionately. The initial disequilibrium re-
mains unchanged. In a similar way, an increase in the price of a factor which
is in excess demand or of which there is monopsonistic overrestriction of
demand, causes a proportional rise of all other prices (bond prices remaining

* The elasticity of expectation of marginal revenue (or expenditure) is defined as
the ratio of the proportional increment of the expected marginal revenue ( or expendi-
ture) and the proportional increment of the current marginal revenue (or expenditure).
It may differ from the elasticity of the corresponding price expectation. Denote the
price by p, marginal revenue is p(1 —1/7), where - is the elasticity of demand, and
marginal expenditure is p(1+1/¢), e being the elasticity of supply. When the elasticity
of the demand or of the supply schedule is expected to change, the elasticity of price
expectation differs from the elasticity of expectation of marginal revenue or marginal
expenditure. An inelastic expectation of marginal revenue may imply an elastic price
expectation when a fall of the current price is associated with the expectation of an in-
crease in the elasticity of the demand schedule. And an elasti: expectation of marginal
expenditure may imply an inelastic price expectation when the reduction in the current
factor price is associated with the expectation of an increase in the elasticity of the
supply schedule.

10 When demand or supply is a function of only the ratios of the prices, a proportional
change of all prices implies a change in the same proportion of marginal revenue or
marginal expenditure. Denote by p the price and by z the quantity demanded or sup-
plied. Marginal revenue or marginal expenditure is p+zdp/dz. In this expression z
remains unchanged if p changes in the same proportion as all other prices. The expres-
sion varies then in the same proportion as p.



IMPERFECT COMPETITION 39

constant). Thus, under a neutral monetary system and unit effective elastici-
ties of expectation, disequilibrium in the market of a factor of production
leads to a cumulative proportional change of all commodity and stock prices,
while the ‘“‘real” situation remains unaltered. ’

If effective elasticities of expectation differ from unity but the monetary
system is neutral, the intratemporal substitution effect and expansion effect
depend on intertemporal substitution in the markets of the other factors
and of products which increases or decreases current demand (or decreases or
increases current supply) and consequently raises or lowers prices (and mar-
ginal revenues or expenditures) in these markets. But, because of absence
of a monetary effect, the changes in demand or supply in the different mar-
kets cancel and the intratemporal substitution effect and expansion effect is
weak, as a rule. The effect of a change in the price of a factor of production
upon the current demand for or supply of the factor thus depends chiefly
on the elasticity of the effective expectations which influence directly the
current demand for or supply of the factor. If these expectations are inelastic,
current demand changes in the opposite, and current supply changes in the
same, direction as the price of the factor, and equilibrium is restored accord-
ingly. If they are elastic, the reverse happens and the disequilibrium is ag-
gravated.

As shown in Chapter III, a positive monetary effect produces, as a rule, an
intratemporal substitution effect and expansion effect which tends to restore
equilibrium. This holds also when monopolies and monopsonies are present
in the economy. The change in current demand for or supply of some or all
goods resulting from the substitution between money and goods prevents all
other prices, and consequently also the corresponding marginal revenues
and expenditures, from changing in the same proportion as the price and
the marginal revenue or expenditure of the factor in question. This puts the
intratemporal substitution effect and expansion effect in operation and equi-
librium is restored, unless adverse intertemporal substitution due to elastic
effective expectations influencing the current demand for or supply of the fac-
tor outweighs the equilibrating result of the intratemporal substitution effect
and expansion effect. The latter may happen when the factor is highly spe-
cialized or when the monetary effect spends itself in security markets. A
negative monetary effect produces results which are the opposite of those de-
scribed. It creates a negative intratemporal substitution effect and expansion
effect which increases the disequilibrium, unless counteracted by inelastic
effective expectations relevant to the current demand for and supply of the
factor. Thus, in an economy containing monopolies and monopsonies, flexi-
bility of factor prices operates in the same way as in an economy in which all
markets are perfectly competitive.

Under oligopoly and oligopsony, determinate responses of entrepreneurs
are possible only when the latter are able to form definite conjectures as to
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the reactions of other firms. In the case of monopolistic and monopsonistie
competition, such definite conjectures are formed on the basis of the fact
that the consequences of each entrepreneur’s actions are spread evenly over
a large number of other firms and thus become negligible. The other firms
are thus assumed not to react at all and the analysis reverts to that of
monopoly and monopsony. We need not, therefore, study this case sepa-
rately. Except for this case, however, determinate responses are possible
only on the basis of group behavior.

The uncertainty concerning the reaction of other firms makes each firm
afraid ‘“to start the ball rolling.” This leads to the establishment of a con-
ventional price (or price structure) and of conventional patterns of behavior
which become endowed with the ‘“halo” of ethical norms. Each member of
the group is allowed to take actions which do not infringe upon the “rights”
of other members, but is penalized for actions which constitute such an in-
fringement. Thus, when an oligopolistic firm raises the price of its product
above the conventional level, the other firms in the group do not react, but
when it lowers its price below the conventional level, the others follow suit to
“keep their own” or to penalize the transgressor against the social con-
sensus.!! In consequence, the demand schedule confronting each firm has a
kink at the level of the conventionally established price and the marginal-
revenue schedule is discontinuous at the corresponding output.? Under
oligopsony, the price paid for a factor may be lowered below the conventional
level without the other firms reacting, while an increase of this price above
the conventional level “spoils the market” and makes the others follow
suit.’® Thus, at the level of the conventionally established price of the factor,
the supply schedule has a kink and the marginal-expenditure schedule is
discontinuous at the corresponding input.

Because of the discontinuity of the marginal-revenue schedules under
oligopoly, the price of the product and output do not respond to shifts of
the marginal-cost curve within a certain range. The range of irresponsiveness
is the range of discontinuity of the marginal-revenue curve. Similarly, under

11 The described pattern of reaction holds when the products of the various firms
are substitutes. When they are complementary, the pattern is reversed: a firm may
lower the price of its product without provoking reaction of others, but a raise in its
price makes the others follow suit. We disregard, in the text, the case of complementa-
rity as not very important in practice.

12 Cf. Paul M. Sweezy, “Demand under Conditions of Oligopoly,” Journal of Politi-
cal Economy, Vol. 47, August, 1939, pp. 5§68-573; and R. L. Hall and C. J. Hitch,
“Price Theory and Business Behaviour,” Ozford Economic Papers, No. 2, May, 1939,
pp. 12-45. The kink is here assumed to be real, not merely imaginary, as in Dr.
Sweezy’s article.

18 This is the case when the factors used by the different firms are substitutes; when
they are complementary, the pattern is reversed. We disregard in the text the case of
complementarity.
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oligopsony, the discontinuity of the marginal-expenditure schedules causes
a lack of response in the price of the factor and its input to shifts of marginal-
value-productivity curve of the factor. The range of irresponsiveness is the
range of discontinuity of the marginal-expenditure curve.! ,

The conventional oligopoly or oligopsony price is established either by
open or tacit agreement, or by mere custom accepted on the basis of
“fairness.”” The level of the conventional price (at which the demand
schedules or the supply schedules have a kink) is determined by the “dis-
cipline” of the group, i.e., by the degree to which the individual firms are
willing to act in unison as members of the group. The stronger this “disci-
pline” the higher the price of the product (and the greater the degree of
monopoly), or the lower the price of the factor (and the greater the degree
of monopsony). The degree of monopoly!® or of monopsony?® is here not an
automatic result of the elasticity of demand or of supply and of the equaliza-
tion of marginal cost and marginal revenue, or of marginal-expenditure and
marginal-value productivity, but depends on the markup for profit con-
sciously chosen by the firms. This markup depends on the ‘“discipline”’ of
the group. An increase in the demand for the products of the firms as a rule
strengthens the ‘“discipline’’ of the oligopolistic group and leads to higher
markups. For, when the market is expanding, firms need have little fear
that they will get out of step with the rest of the group by increasing their
markup and raising their prices. Each such action is likely to be followed by
similar actions of other members of the group. In a similar way, an increase

4 This is illustrated by the following two diagrams. In Fig. 1, ON is the conven-
tional price:and OM the corresponding output. The demand curve D has a kink at P
and the marginal-revenue curve MR is discontinuous between G and H. Any shift of
the marginal-cost curve M C within the range GH fails to affect either price or output.

SME
[V] /,
g P
a w
N v} 4e
= ad ><~wv
8 2 P
z,
AN
o M UTPUT o Y INPUT
F1GURE 1 FI1GURE 2

In Fig. 2, OB is the conventional price of the factor and OA is the corresponding in-
put. The supply curve has a kink at P and the marginal-expenditure curve ME is dis-
continuous between G and H. Any shift of the marginal-value-productivity curve
MVP between G and H leaves price and input unchanged.

15 The degree of monopoly is defined as the ratio of the excess of price over marginal
cost to the price. In Fig. 1 of footnote 14, it is the ratio RP/MP.

16 The degree of monopsony is defined as the ratio of the excess of marginal expendi-
ture over price to the price. In Fig. 2 of footnote 14, it is the ratio PR/AP.
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in the supply of a factor strengthens the “discipline’’ of the group. Firms
have little fear that, by paying a lower price for the factor, they will get out
of step with the rest of the group which will refuse to follow suit. Thus a
“gellers’ market” for products tends to increase the degree of monopoly,
while a “buyers’ market” for factors tends to increase the degree of monop-
sony.

Let us now study the effects of lowering the price of an underemployed
or of a monopsonistically underrestricted, factor. Oligopoly may thwart the
intratemporal expansion effect and oligopsony may thwart the intratemporal
substitution effect. Under oligopoly, output does not respond to shifts of the
marginal-cost curve within a certain range. Thus a fall in the prices of (and:
in the marginal expenditure for) factors may fail to increase output, even if
not followed by a proportional decrease in marginal revenue. In such a situ-
ation, the expansion effect does not operate. Further, when the monetary
effect causes an increase in demand for the products using the underem-
ployed or the monopsonistically underrestricted factor, or factors for which
it is substitutable, the effect on output depends on the influence of the in-
crease in demand upon the “discipline” of the oligopolistic group. If the
strong “‘sellers’ market” thus created causes a strengthening of this ‘“disci-
pline,” the result may be an increase in markups and prices rather than an
expansion of output.!” In both cases, the expansion effect is replaced by a
mere increase in the degree of monopoly.

The substitution effect may become inoperative under oligopsony. The
essence of the substitution effect consists in the fact that the increase in de-
mand due to a positive monetary effect raises the marginal-value-productiv-
ity curves of factors of production and this prevents the prices of (and the
marginal expenditures for) these factors from falling in the same proportion
as the price of the underemployed or monopsonistically underrestricted fac-
tor. This leads to a substitution in favor of the latter. But if the markets of
factors for which the latter is substitutable are oligopsonistic, a shift, within
a certain range of the marginal-value-productivity curves fails to affect the
input of the factors and their prices. There is no substitution effect and the
increase in demand resulting from the positive monetary effect is absorbed
by an increase in the degree of monopsony.

In a similar way, intertemporal substitution may be thwarted by oligopoly
and oligopsony because expected future demand and supply schedules have
a kink, too, and planned future output and input are irresponsive (within

17 Illustrated by Fig. 1 in footnote 14, p. 41, this means that, while the demand
curve D is shifted upwards, the kink continues to be vertically above M and the mar-
ginal-cost curve continues to pass through the range of discontinuity of the marginal-
revenue curve.
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limits) to changes in the expected marginal-cost schedules or marginal-value-
productivity schedules.

The removal of the assumption of perfect competition thus introduces the
following modifications into the picture developed in the preceding chapters.
(1) There is no excess demand or excess supply in monopolistic or monop-
sonistic markets. Disequilibrium in such markets consists in the monopolists
selling, or the monopsonists buying, a quantity different from that which
maximizes their profit, Monopolistic underrestriction of supply and monop-
sonistic overrestriction of demand perform in such markets the same func-
tion as excess demand performs under perfect competition: they make the
price rise. Monopolistic overrestriction of supply and monopsonistic under-
restriction of demand perform the same function as excess supply: they make
the price fall. These modifications being taken into account, the results con-
cerning the dependence of the intratemporal substitution effect and expan-
sion effect on the monetary effect and concerning the influence of elasticities
of expectation upon intertemporal substitution hold also in an economy
containing monopolies and monopsonies. (2) Monopolistic competition and
monopsonistic competition have exactly the same consequences as monopoly
and monopsony, and their analysis is identical with that of the latter two.
(3) Oligopoly may thwart the intratemporal expansion effect because the
reduction in marginal cost fails to incite a response of output, or because the
increased demand resulting from a positive monetary effect is entirely ab-
sorbed by an increase in the degree of monopoly through greater “discipline”
of the oligopolistic group. (4) Oligopsony may thwart the intratemporal sub-
stitution effect because the shift in the marginal-value-productivity curves
of factors fails to incite a response of input and is entirely absorbed by an
increase in the degree of monopsony. (5) For the same reasons, oligopoly
and oligopsony may thwart intertemporal substitution.

The insufficiency of a positive monetary effect to securc restoration of
equilibrium, which was shown to occur under certain conditions in a per-
fectly competitive economy, occurs even more in an economy subjected to
oligopolistic and oligopsonistic entrepreneurial responses. Oligopsony and
oligopoly may prevent the operation of the intratemporal substitution effect
and expansion effect, respectively, even when a positive monetary effect is
present. An important way in which this happens is when the positive mone-
tary effect leads to a change in demand for securities rather than for com-
modities. The direct result is then merely a change in bond prices (interest
rates), or in stock prices, or in both. The effect upon output depends on the
elasticity of investment with respect to interest rates or stock prices. This
elasticity is zero under oligopoly (at least within a wide interval of variation)
because of the lack of responsiveness of output to changes in marginal cost.
The change in demand for securities is not transmitted into a change in de-
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mand for investment goods. The consequence is a mere financial boom or
slump, without any effect on output and employment. Thus, in an oligopolis-
tic (and oligopsonistic) economy even more so than under perfect competi-
tion, a positive monetary effect of flexible prices of (and marginal expendi-
tures for) factors of production may prove insufficient to secure the
maintenance or restoration of equilibrium.



CHAPTER VIII

INTERNATIONAL TRADE

FINALLY, international trade is taken into consideration. In the first stage
of our argument we shall assume that international markets are all atomistic
with regard to the different countries, i.e., that prices on these markets are
not affected by variations in quantities exported or imported by a single
country. It is also assumed provisionally that perfect competition reigns uni-
versally in the economy of the country under consideration.

Let the price of an underemployed factor fall in one country. This reduces
the marginal cost (at the old output) of the products made with the aid of
the underemployed factor, or of factors for which it is substitutable (and
which also fall in price). If some of these products are export goods, their
prices are determined in international markets and, consequently, remain
unchanged. Their marginal cost (at the old output), however, being reduced,
an expansion of output of these export goods takes place which increases the
demand for the underemployed factor. If some of the factors of production
for which the underemployed factor is substitutable are imported from
abroad, their prices also do not change because they are determined in in-
ternational markets. The underemployed factor becomes relatively cheaper
in comparison with the imported factors and a substitution of the former for
the latter takes place. This increases the demand for the underemployed
factor.

As the prices of export goods and of imported factors of production are
determined in international markets, they are not affected by changes in
domestic demand and, therefore, are also not affected by changes in the
real excess demand for cash balances. Thus the expansion of output of ex-
ports produced with the underemployed factor, or with substitutable factors,
as well as the substitution of the underemployed factor for imported factors
operate independently of the monetary effect. If the underemployed factor
is used exclusively to produce export goods, or if the factors substitutable
for it are all imported from abroad, a reduction of its price is, therefore,
bound to increase its employment, and if the price is reduced sufficiently, all
excess supply of the factor is bound to disappear. Under the same conditions,
a rise in price of a ‘“bottleneck” factor is bound to reduce the excess demand
for it. In this case, the partial-equilibrium analysis, in terms of the down-
ward sloping demand curve, is applicable and the result is quite independent
of the monetary effect.

The situation is more complicated in the case where the underemployed
factor (or the “bottleneck” factor) is used to produce both export goods and
goods for domestic sale, or in case that not all substitutable factors are im-
ported from abroad. The net expansion effect and the net substitution effect
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depend, then, also on what happens to domestic product and factor prices,
which, in turn, depends on the nature of the monetary effect.

Let us first study the situation under conditions of a neutral monetary
system and of unit effective elasticities of expectations. Under these condi-
tions, the monetary effect is absent. There is no real substitution between
goods and money, and the demand schedules and supply schedules of com-
modities and stocks are functions of only the ratios of prices, i.e., a propor-
tional change of all prices (except interest rates) leaves unaffected the quan-
tities demanded and supplied. The fall in price of the underemployed factor
creates a tendency to substitute it for other factors and to expand the out-
put of products produced with it, or with substitutable factors. This causes
excess supply of the substitutable factors and also excess supply of the
products just mentioned.! The result is a fall of the corresponding prices. All
other prices fall too, for otherwise there would be excess supply in other
markets, because of a shift in demand towards the goods which become rela-
tively cheaper. Equilibrium in the domestic markets requires that all prices
fall in the same proportion as the price of the underemployed factor.? The
general fall in prices, however, is confined to domestic prices because the
prices of export goods and of imported factors of production are determined
in the international markets. In consequence, there is an expansion of the
output of the export goods produced with the underemployed factor, or with
factors substitutable for it, and also a substitution of the underemployed fac-
tor for substitutable imported factors.

But as all domestic prices fall, nonexport goods become cheaper relatively
to export goods. If part of the export goods is bought in the domestic market,
a shift in demand from export goods to nonexport goods occurs. This shift
acts like a parachute and prevents the prices of (at least) some nonexport
goods from falling in proportion to the reduction in marginal cost (at the old
output) which results from the fall of prices of domestic factors of production.
An expansion of the output of at least some nonexport goods is the conse-
quence. If the nonexport goods, the output of which increases, are produced
with the aid of the underemployed factor, there is also an increase in demand
for them on that account. Thus, under conditions of a neutral monetary sys-
tem, there may occur an increase in demand for the underemployed factor in
the production of nonexport goods, while no decrease in the demand for the
factor coming from this source is possible.

A similar effect takes place when products with domestic substitutes are
imported into the country. If the domestic substitutes for the imported prod-
ucts are produced with the aid of the underemployed factor, or with domestic
factors substitutable for it, a reduction of the price of the underemployed

1 Cf. p. 5 above.
1 Cf. p. 10 above.
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factor leads to a replacement of imported products by domestic ones. Con-
sequently, the demand for the underemployed factor increases. If the under-
employed factor is not substitutable for the imported factors, a substitution
effect in favor of the former takes place, notwithstanding. For, the fall of all
domestic prices means that the marginal cost of goods produced with do-
mestic factors decreases relatively to the marginal cost of the goods made
with imported factors. This leads to a shift in demand from the latter to the
former category of goods. In consequence, the price of all other domestic fac-
tors falls less than in proportion to the fall in price of the underemployed fac-
tor.

Thus, under conditions of a neutral monetary system, and of unit effective
elasticities of expectation, the net intratemporal expansion effect and the net
intratemporal substitution effect of a reduction of the price of the underem-
ployed factor are always positive, even if this factor is also used in the pro-
duction of goods for domestic sale, or if the imported factors are not all sub-
stitutable for it. In pure theory this is even the case when the underemployed
factor is exclusively used in making products for domestic markets, or when
none of the imported factors are substitutable for it. But, in the last-men-
tioned case, these effects may be rather negligible, particularly when some
friction is present. The same result applies a fortior: when the monetary effect
of the reduction of the price of the underemployed factor is positive. In this
case, the intratemporal substitution effect and expansion effect are, as a rule,
also stronger than in absence of international trade, because the fact that the
prices that are determined in international markets do not change produces
a parachute effect in addition to the substitution of goods for money. Only
when the  monetary effect is negative may the net intratemporal expansion
effect and the net intratemporal substitution effect fail to be positive, and
this only if a substantial part of the underemployed factor is engaged in
production for domestic markets or if a substantial part of the factors im-
ported from abroad is not substitutable for the underemployed factor. The
nature of the monetary effect depends on the responsiveness of the monetary
system and on the elasticities of expectation in the way indicated in the Gen-
eral Rule.

Intertemporal substitution depends, as in our preceding analysis, on the
effective elasticity of expectation of the prices which affect the current de-
mand for or supply of the underemployed factor. If these expectations are
elastic, intertemporal substitution tends to diminish the demand or to in-
crease the supply of the factor. But since an intratemporal substitution effect
and expansion effect are much more likely to exist and are also stronger than
in absence of international trade, the adverse intertemporal substitution re-
sulting from elastic price expectations is also less likely to prevail over them.

International trade in markets which are atomistic with regard to the dif-
ferent countries thus acts as a stabilizing factor for the economy of a country
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with flexible factor prices, provided that this economy is not subject to too
strong negative monetary effects and too elastic effective price expectations.
This stabilizing action of international trade is the greater, the greater the
proportion of the underemployed factor (or of the ‘“bottleneck’ factor) en-
gaged in the production of export goods, and the greater the number and
importance of factors imported from abroad which are substitutable for the
factor under consideration. The more likely is, then, the flexibility of factor
prices to maintain automatically full employment of factors and to prevent
serious ‘“‘bottlenecks.”

This result holds also when domestic markets operate under conditions of
imperfect competition. Let part of the export products be sold in domestic
markets under conditions of monopoly, monopolistic competition, or oligop-
oly. This implies price discrimination (dumping) and is possible only if the
home markets are protected. The output of these products is then deter-
mined entirely by the competitive prices established in the respective inter-
national markets, i.e., it is such that the marginal cost equals the price in
the international market. The prices in the home markets and the division of
sales between home markets and international markets is such that the mar-
ginal revenue derived from the domestic market is equal to the price in the
international market.? It is seen immediately that the output of these prod-
ucts increases when their marginal cost (at the old output) is reduced be-
cause of the fall of the price of the underemployed factor. A reduction of the
price of the underemployed factor (or of the factor of which there is monop-
sonistic underrestriction of demand) also causes an intratemporal substitu-
tion of this factor for factors imported from abroad (provided it is substituta-
ble for them).

The results obtained apply also when international markets are not atom-
istic with regard to single countries, and even if they are subject to imperfect

* This is illustrated in Fig. 1 for monopoly and monopolistic competition and in
Fig. 2 for oligopoly based on group behavior. The price in the international market is
ON, D is the domestic-demand curve, M R is the corresponding marginal-revenue curve,
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and MC is the marginal-cost curve. The total output is OM, of which OR is sold in the
home market at a price equal to RP. A downward shift of the marginal-cost curve
causes an increase of the total output but does not affect the domestic sales and price.
The increase in output is exported.
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competition, provided that the demand and supply curves, and thus also the
marginal-revenue and marginal-expenditure curves, in these markets are not
affected by a change in the price of the underemployed (or of the “bottle-
neck’’) factor or by the resulting changes in domestic prices. The last-men-
tioned proviso presupposes the complete independence of the monetary ef-
fects in different countries. Such an independence, however, is not likely to
persist when the international markets cease to be atomistic with regard to
single countries. We must, therefore, take into account the international
interrelation of monetary effects.

The increase in exports, or the diminution of imports, which results from
the reduction of the price of the underemployed (or monopsonistically over-
utilized) factor, produces an increased inflow (or a decreased outflow) of
money into (or from) the country. Other things being equal, this tends to
reduce the real quantity of money in the other countries. As a rule,* this
causes, in the other countries, a lowering of the demand schedules for exports
and also (if the factor prices in the other countries are flexjble) a lowering of
the supply schedules of imports.® Equilibrium is reached again when the net
flow of money between the countries comes to a stop. The output of export
goods in the country which has reduced the price of the underemployed fac-
tor will be greater or less than before, according as, in the equilibrium posi-
tion of the demand schedules® for the export goods, the demand price or mar-
ginal revenue corresponding to the old output has fallen less or more than
the reduction of marginal cost resulting from the fall of the price of the
underemployed factor. Imports of factors of production will in the new
equilibrium situation be smaller or greater than before, according as, with
the new position of the supply schedules, the supply price of (or the marginal
expenditure for) the imported factors is, at the old level of imports, reduced
less or more than in proportion to the fall of the prices of (or marginal ex-
penditures for) substitutable domestic factors. In a similar way, imports of

¢ Exception has to be made for “inferior”’ goods, i.e., for goods, the quantity de-
manded of which increases when the real amount of available cash balances decreases.
It should be noticed that this concept of “inferior’’ goods, though similar, is not identi-
cal with that used in the theory of consumers’ choice. In this theory the demand is
referred to income as one of the independent variables, while here it is referred to cash
balances.

8 When exchange rates are fixed, these changes in the position of the demand or sup-
ply schedules take place through a change in the nominal demand or supply prices
with which the country under consideration is confronted. In the case of flexible ex-
change rates, the nominal demand or supply prices quoted in some foreign currency
may remain unaltered, but the demand and supply prices in terms of the country’s
own currency change because of a change of foreign exchange rates.

¢ We speak of an equilibrium position of the demand (and also of the supply) sched-
ules because these schedules depend on the amount of available real cash balances as
an additional independent variable. The schedules change their position when the
amount of real cash balances in the other countries changes.
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products will be smaller or greater than before, according as the price of (or
the marginal expenditure for) the imported products (at the old level of im-
ports) has decreased less or more than proportionately to the fall in price of
(or marginal expenditure for) domestic substitutes of these products.

If in the new equilibrium exports are greater and imports are smaller than
they were before the reduction of the price of the underemployed factor, the
real quantity of money in the country is greater than would have been the
case were the country not involved in international trade. According to the
General Rule, this always reinforces a positive monetary effect, weakens a
negative monetary effect, or turns an absent monetary effect into a positive
one. For if the effective elasticities of (discounted) price expectations’ are
prevailingly less than unity, a proportional fall of all factor and product
prices leads to a diminution of the real demand for cash balances, while
the real quantity of money in the country increases. If, instead, the effective
elasticities of (discounted) price expectations are prevailingly greater than
unity, the real demand for cash balances increases, but the real quantity of
money is greater than it would have been in the absence of international
trade. Finally, if elasticities of expectation are unity, the real demand for
cash balances is constant, but the real quantity of money increases. Thus,
the influence of international trade upon the economy of a country with
flexible factor prices acts here in a stabilizing direction. This influence, how-
ever, is reversed, i.e., it is destabilizing, when exports are smaller and imports
are greater in the new equilibrium position than before. The influence may
be either way, according to the net effect upon the real quantity of money
in the new equilibrium, when exports are greater and imports are also greater,
or exports are smaller and imports are smaller, too. A similar analysis can
be applied to study the consequence of a rise of the price of a “bottleneck”
factor.

Thus, when the international interrelation of monetary effects is taken into
account, the influence of international trade upon an ecomomy with flexible
factor prices may be destabilizing as well as stabilizing. The result depends
on the net effect upon the real quantity of money in the country under con-
sideration. This analysis, however, is based on the assumption that the real
quantity of money in the different countries adjusts itself ‘‘automatically”
to effects of international trade. If the other countries follow autonomous
monetary policies, they may change their real quantity of money in a way
different from the one assumed here. In this case, our analysis must be
qualified to the framework of such autonomous monetary policies.

7 If imperfect competition is present, the effective elasticity of expectation of (dis-
counted) marginal revenues or marginal expenditures has to be taken.



CHAPTER IX

CHANGES IN THE PROPENSITY TO CONSUME

Ovur aNaLysIs will now be applied to the study of two special problems
which have been in the center of economic controversy for more than a
hundred and twenty years. These are the questions of oversaving and of the
limitation of investment opportunities. The “orthodox’ theory denies that
oversaving and limitation of investment opportunities can take place in an
economy with flexible prices of factors of production and flexible interest
rates. Such an economy is considered to be able to absorb any amount of
saving decided upon by income-receivers, and investment opportunities are
considered as being unlimited (at least up to the point where all products
would become free goods). Insofar as oversaving and limitation of invest-
ment opportunities actually do occur, they are explained as being due en-
tirely to rigidity of factor prices, and, according to some, but not all,! pro-
ponents of this view, also to rigidity of interest rates. This view is, indeed,
but a consequence of the more fundamental proposition that underemploy-
ment of factors of production is not possible (except as a frictional pheno-
menon) when factor prices are flexible.

The fallacy of this fundamental proposition, when maintained with full
generality, has been established by the preceding analysis. In order that
flexibility of factor prices assure automatic full employment of factors of
production, & number of very specialized conditions must be 'satisfied. These
conditions refer to the relation between the effective elasticities of expecta-
tions and the responsiveness of the monetary system as stated in the General
Rule, to the type of goods to which the increase in demand implied in the
substitution of goods for money is directed, to the sensitivity of investment
to changes in interest rates, to the effective elasticities of expectation relevant
to the demand for or supply of specialized factors of production, to the nature
of entrepreneurial responses as determined by the degree and type of imper-
fection of competition, and, finally, to the conditions of international trade.
Unless all these conditions are satisfied, flexibility of factor prices fails to
assure full employment of factors of production as well as to prevent the
existence of ‘“bottleneck’ factors. It may even become a source of economic
instability, i.e., the fall of the price of an underemployed (or monopsonisti-
cally underrestricted) factor may lead to a cumulative decrease in the em-
ployment of the factor, while a rise of the price of a “bottleneck’ factor may

1 That rigidity of interest rates have here a causative role would be denied by Pro-
fessor F. H. Knight. His point is based on a denial of the possibility (at least in the long
run) of rigid interest rates, because interest rates are considered to adapt themselves
to any changes in the rate of return on investment. Cf. Knight, “The Business Cycle,
Interest and Money,” Review of Economic Statistics, Vol. 23, May, 1941, pp. 53-67,
esp. pp. 63—-65.
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result in a cumulative increase in the excess demand for (or monopsonistic
overrestriction of) it. We shall see how the principles established by our
analysis operate in the case of the two special problems under consideration.

To start with, let us assume an economy where all factor markets are in
equilibrium. We classify the commodities (this term excludes securities; cf.
p. 15 above) in our economy in four groups: commodities which are only
factors of production? (i.e., which are sold by households to firms?), commodi-
ties which are only products* (i.e., which are sold by firms to households®),
commodities which are both products and factors (i.e., which are sold by
firms to firms), and commodities which are neither factors nor products (i.e.,
are sold by households to households). They will be called primary factors,*
final products, intermediate products (or investment goods), and direct
services, respectively. Under modern capitalism (i.e., in an economy where
all production is carried on in firms?), labor is the only primary factor of
production in existence® and direct services play a rather subordinate role.

1 For a definition of factors of production, see footnote 1, on p. 3 above.

3 By firms we mean units of economic decision operated to obtain money profit.

4 For a definition of products see footnote 1 on p. 3 above.

s By households we mean units of economic decision operated to procure “utility.””

¢ The concept of primary factors should not be confused with that of “original’
factors used in many (e.g., the Boehm-Bawerkian) treatments of the theory of capital.
“Original” factors are distinguished from “capital goods” by the fixity of their supply,
whereas the criterion of classification of primary factors is that they are supplied by
households, not by firms. Intermediate products are necessarily ‘“‘capital goods” in
the sense of the mentioned theories of capital, but the reverse is not necessarily true,
for “capital goods” may be produced and sold by households, e.g., by farms operated
to maximize the farmer’s (and his family’s) utility, not his money profit.

7 This definition of capitalism is in terms of the purpose for which production is
carried on (i.e., for money profit). This is the definition common among writers like
Sombart (Der moderne Kapitalismus, Vol. I, Miinchen, 5th ed., 1922, p. 319), Max
Weber (General Economic History, trans. F. H. Knight, New York, 1927, pp. 275 fi.),
and Brentano (Der Wirtschaftende Mensch in der Geschichte, Leipzig, 1923, pp. 211 ff,
253 ff.). This definition can be also found in Marx (cf. Capital, Chicago, Charles H. Kerr
& Co., 1909, Vol. III, pp. 303—-305). It does not exclude the slave capitalism of antiquity
and the distinguishing adjective “modern” is added, therefore. It is shown easily that
this definition requires separation of labor and the ownership of other productive re-
sources, for an owner of productive resources operating them with his personal labor
will not exploit a chance of increasing his money profit if the marginal utility of money
income is less than the marginal disutility of the work associated with the exploitation
of the chance, i.e., he will behave like a household (maximizing “utility”’) and not like
a firm. When slavery is ruled out, this becomes equivalent with Marx’s other definition
in terms of the employment of wage labor to operate productive resources owned by
other persons (vide Capital, Vol. 1, pp. 187-189).

® This is due purely to institutional reasons. Under slavery, laborers may be bred
for profit, and thus be investment goods. Cf. on this subject the illuminating remarks
of Professor F. H. Knight, “The Quantity of Capital and the Rate of Interest,” Journal
of Political Economy, Vol. 44, August, 1936, p. 438.



CHANGES IN THE PROPENSITY TO CONSUMER 53

Suppose that, all other things being as they are, the households in the
economy decide to diminish their current purchases of final products and
direct services. We shall say in this case that the propensity to consume of
the community decreases.’ This means that, at the old output, the demand
price for (at least) some final products' is reduced, while the demand sched-
ules for all other final products (and direct services) remain unchanged.! As
long as the prices of the factors of production and of all other goods (includ-
ing securities) are unchanged, this results, under conditions of perfect com-
petition and as a rule also under monopoly (including monopolistic competi-
tion), in a contraction of output of the products for which there has.been a
decrease in demand. In consequence, the demand for the factors of produc-
tion used in making these products also decreases.! This causes excess supply
of or creates a situation of monopsonistic underrestriction of the demand for
these factors and a fall of their prices (the prices being assumed to be flexi-
ble). Substitution of these factors for other factors and expansion of output
of commodities produced with them is attempted and causes a decline of the
prices of the qther factors. At the same time, marginal costs are reduced on
account of lower factor prices. This causes an attempt to expand the output
of (at least some) products. The final consequences depend on the nature of
the monetary effect and on the elasticities of expectation.

Consider first a neutral monetary system, and suppose that all effective
expectations are of unit elasticity. In this case, the monetary effect is nil,
irrespectively of the numerical value of the effective elasticities of price ex-

Insofar, however, as noncapitalist producers are also present in our economy, factors
of production other than labor may be primary factors, as, for instance, in the case of
products sold to firms by subsistence farmers who operate as households rather than
firms (i.e., procure “utility’” rather than maximize money profit).

? The term ““propensity to consume’ designates the functional relationship between
the current expenditure for final products and direct services on one side and current
income and a number of other variables on the other side. A decrease of the propensity
to consume means a change of the shape of this function.

10 It is possible, in theory, that a decrease in the propensity to consume is directed
exclusively toward & diminution of the demand for direct services without affecting
the demand for final products. This case, however, is practically most unlikely (at
least under modern capitalism) and theoretically not very interesting. For these reasons
it is disregarded in the text.

1 A decrease in the propensity to consume may be associated with an upward shift
of the demand schedules for some special final products or direct services which are
used to compensate for the diminished consumption of the others, provided the real
value of the aggregate money expenditure for final products and direct services de-
creases. We make, however, in the text, the more restrictive assumption according to
which this possibility is ruled out in order both to simplify the exposition and to avoid
the difficult problem of ‘“real’”’ aggregates.

13 An exception may occur under monopoly if the decrease in demand is associated
with a sufficient increase in the elasticity of the demand schedule.

1 This is the “‘principle of derived demand.”
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pectations. Since intertemporal substitution is excluded, the demand for and
supply of each good depend only on the ratios of prices (interest rates be-
ing constant)." There is excess supply or monopsonistic underrestriction of
the demand for the factors for which the factors affected directly by the de-
crease of the propensity to consume have been substituted, and there is also
excess supply or monopolistic overrestriction of output of the products the
marginal cost of which has been reduced. The prices (and marginal expendi-
tures and marginal revenues) of these factors and products fall until equi-
librium is reached again in the respective markets. But equilibrium requires
that the same ratios of prices obtain as before. Thus the prices of the factors
and products mentioned fall in the same proportion as the prices of the fac-
tors which were affected directly by the change in the propensity to con-
sume.’® Also all other commodity prices in the economy (and the prices of
stocks) fall in the same proportion, for, otherwise, excess supply (or monop-
gonistic underrestriction and monopolistic overrestriction) would develop in
other markets. Thus a proportional fall of all commodity (and stock) prices'¢
takes place. All this, however, fails to remove the underemployment of (or
monopsonistic underrestriction of the demand for) the factors used to pro-
duce the final products for which the demand has been reduced because of
the decrease in the propensity to consume. The factors mentioned remain in
excess supply (or monopsonistic underrestriction) and their prices fall fur-
ther. This causes again a proportional fall of all prices, and so on. Thus, with
flexible factor prices and with a neutral monetary system, any decrease of the
propensity to consume leads to underemployment or monopsonistic under-
restriction of the demand for (at least) some factors of production and to a
cumulative fall of all prices except interest rates. In a similar way, an increase
in the propensity to consume leads to excess demand or monopsonistic over-
restriction of the demand for (some or all) factors and to a cumulative rise
of all prices. Price flexibility utterly fails to remedy the disequilibrium.

As all commodity and share prices (and all marginal revenues and mar-
ginal expenditures) change in the same proportion, the output of all com-
modities remains the same. Thus, exactly the same amount of each final
product and of each investment good is produced as before the change in
the propensity to consume. But the demand schedule for (at least) some in-

1 Vide p. 10 and p. 38 above.

18 The prices of the factors directly made underemployed by the reduction in the
propensity to consume all fall in the same proportion. For, should one of them fall in
greater proportion than the others, this would cause an attempt to substitute the first
factor for other factors and the increased excess supply of the latter would lead to a
greater fall in their prices. This argument is based on the assumption that the fall in
price is the greater the greater the excess supply, which is implied in the theory of sta-
bility of economic equilibrium. Cf. formula (2.6) in the Appendix.

18 Bond prices remain constant and interest rates thus remain unchanged.
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vestment goods, as well as the demand schedule for some final products, is
lower or higher, according as the propensity to consume has decreased or in-
creagsed. Therefore, a decrease in the propensity to consume creates perma-
nent excess supply (or monopolistic underrestriction of output) of (some or all)
investment goods, while an increase in this propensity causes permanent
excess demand for them. One leads to “oversaving,” accompanied by excess
supply of investment goods; the other leads to ‘“‘undersaving,” accompanied
by excess demand for investment goods. This result is easily explained. Un-
der the conditions assumed, the output of investment goods is fixed. Thus,
any change in the demand for investment goods resulting from a change in
the propensity to consume causes excess supply or excess demand.

At first sight, it seems, rather strangely, that the disruption of equilibrium
is associated with the change of the propensity to consume rather than with
its level. This, however, is only apparent. The output of investment goods
being fixed, full employment and equilibrium require such a propensity to
consume as will provide, for each investment good, a demand just equal to
its output.”” We may call this the equilibrium propensity to consume. Any
deviation from the equilibrium propensity to consume!® in either direction
creates excess demand or excess supply and results in a cumulative rise or
fall of all commodity prices.!?

If we drop now the assumption of unit elasticities of effective expectations,
but retain the assumption of a neutral monetary system, we find that intra-
temporal substitution and expansion in either direction may take place.
However, for reasons indicated in a preceding chapter, the intratemporal
substitution effect and expansion effect are not likely to be significant, and
the consequences of a change in the propensity to consume depend on the

17 The concept of ‘“equilibrium consumption’ corresponding to any given rate of
investment is used by Dr. A. P. Lerner. See his article, ‘“Some Swedish Stepping-Stones
in the Theory of Employment,” The Canadian Journal of Economics and Political Sci-
ence, Vol. 6, November, 1940, pp. 574-591.

18 Not only a change in the level (i.e., the total amount of expenditure) of the propen-
sity to consume, but also a change in its composition (i.e., the direction of expenditure)
causes disequilibrium. The equilibrium propensity to consume, therefore, implies not
only a definite level but also a definite direction of expenditure.

1 Qur result may also be expressed in terms of the Wicksellian theory of the cumula-
tive fall or rise of commodity prices. The output of investment goods being fixed, a
deviation from the equilibrium propensity to consume causes ez ante saving to exceed,
or to fall short of, investment and thus produces a cumulative fall or a cumulative rise
of all prices. This can also be put in terms of interest rates. Bond prices, i.e., “money
rates,” remain constant, but the excess supply of investment goods, resulting from a
propensity to consume short of equilibrium requirement, lowers the ‘“natural rate.”
The consequence is & downward Wicksellian process. In a similar way, a propensity to
consume in excess of equilibrium requirement raises the ‘“natural rate’”’ and an upward
Wicksellian process takes place.



56 PriceE FLEXIBILITY AND EMPLOYMENT

elasticity of the effective expectations which influence directly current de-
mand for or supply of the factors affected by this change. If these expecta-
tions are inelastic, intertemporal substitution diminishes the excess supply of
underemployed factors and increases the excess demand for “bottleneck’
factors. Price flexibility thus acts to restore equilibrium. If, instead, these ex-
pectations are elastic, underemployment or excess demand becomes worse.
1n this case, price flexibility leads to a cumulative intensification of the dis-
equilibrium caused by a change in the propensity to consume.



CHAPTER X

CHANGES IN THE PROPENSITY TO CONsUME (CONTINUED)

DROPPING THE ASSUMPTION of a neutral monetary system, we have to con-
sider the effective elasticities of expectations and the elasticity of the mone-
tary system. According to the General Rule, a positive monetary effect is
produced under an unresponsive monetary system when, with a proportional
fall of all current commodity and stock prices, the effective elasticities of (dis-
counted) expectations are prevailingly less than unity, and under a respon-
sive monetary system when they are prevailingly equal to or greater than
unity. A negative monetary effect takes place when conditions are reversed.

Consider first the case where the monetary effect is positive. In this case,
a proportional fall of all current prices, except interest rates, leads to a dim-
inution of the real excess demand for cash balances. This implies a substitu-
tion of goods for money, which acts like a parachute, preventing the prices
of other factors and of products (except those for which the demand schedule
has been lowered, in consequence of the change in the propensity to con-
sume) from falling all in the same proportion as the prices of the factors of
production which became underemployed because of a decrease in the pro-
pensity to consume. This parachute action can take place in two ways, or in
a combination of the two.

First, the increased demand resulting from the diminution of the real
excess demand for cash balances may be directed toward commodities. In
view of the fact that the decrease in the propensity to consume diminishes the
demand for (at least) some final products and direct services, and that, by
assumption, the demand for none of this category of commodities is in-
creased,! the increased demand must be directed toward investment goods
and primary factors of production. But, as the demand for final products is
decreased or unchanged, any increase in the demand for primary factors of
production must be for use in the production of investment goods; it is thus

1 Cf. p. 53 above. This statement, however, holds strictly only in the case that the
amount of real excess cash balances available does not enter as an independent variable
in the function expressing the propensity to consume. If it does, the demand for the
final products and direct services directly affected by the change in the propensity to
consume may fall off less than it would otherwise, while the demand for the other final
products and direct services actually increases. If the ‘‘excess-cash-balance elasticity’”
of demand for the first-mentioned category of final products and direct services is
great enough, it may counterbalance the effect of the diminished propensity to consume.
In consequence, the same consumption of final products and direct services which ex-
isted before the change in the propensity to consume may be maintained. This corre-
sponds to Professor D. H. Robertson’s ‘“‘abortive saving” (cf. Money, New York and
Chicago, 1929, pp. 102-103; and Banking Policy and the Price Level, London, 1926,
pPp. 45-47). These complications are disregarded in the text in order tosimplify the argu-
ment and also because they do not seem to be very important in practice.

57
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but an aspect of the increased demand for investment goods. The prices of
(at least some) investment goods, and of the primary factors engaged in their.
production, fall less than in proportion to the prices of the factors made
underemployed by the decrease in the propensity to consume. An intratem-
poral substitution effect and an expansion effect take place. This goes on as
long as the prices of the underemployed factors continue, i.e., as long as there
is excess supply of these factors.?

If the elasticity of expectation of the effective prices which influence cur-
rent demand or supply of the factors affected by the decrease in the propen-
sity to consume is unity, the intratemporal substitution effect, and the
expansion effect described, lead by their own action to the establishment of a
new equilibrium with full employment of all factors of production. If this
elasticity differs from unity, intertemporal substitution comes into play. If
the expectations mentioned are inelastic, intertemporal substitution in-
creases further current demand for (or decreases further current supply of)
the underemployed factors. Full employment is restored with a smaller fall
of the prices of these factors than would have been necessary in the absence
of intertemporal substitution. But, if the expectations relevant to current de-
mand for or supply of the underemployed factors are elastic, the demand for
these factors decreases (and supply increases) because of intertemporal sub-
stitution. This counteracts the intratemporal substitution effect and expan-
sion effect. The final result may be either way. If the intertemporal substitu-
tion effect is the weaker, full employment is, finally, restored, though the
restoration requires a greater fall of the prices of the underemployed factors
than would have been necessary otherwise. If, instead, the intertemporal sub-
stitution effect proves to be stronger than the intratemporal substitution ef-
fect and expansion effect, the excess supply of the factors affected by the de-
crease in the propensity to consume increases cumulatively.

Second, the increased demand due to the diminution of the real excess
cash balances may be directed towards securities rather than towards com-
modities.? Let it be directed toward bonds (measured in real units).* Then

* Thus, when factor prices are all flexible, the increase in demand for investment
goods, resulting from the diminution of the real excess demand for cash balances, is
always bound to be greater than the decrease in demand for investment goods and
primary factors caused by the decrease in demand for (some or all) final products, i.e.,
owing to the “principle of derived demand.” For, otherwise, excess supply of factors
would continue to exist and the prices of these factors would continue to fall. This
would diminish further the real excess demand for cash balances and, consequently,
the demand for investment goods and primary faetors would increase. Finally, there
must take place a net increase in the demand for investment goods sufficient to absorb
all excess supply of factors of production. The monetary effect thus overbalances the
“principle of derived demand.”

3 As to the conditions under which this is likely to happen, cf. p. 18 above.

4 Cf. p. 16 above.
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bond prices rise and there is a fall in interest rates which is the greater, the
greater the elasticity of expectation of (discounted) bond prices.® The fall in
interest rates increases the discounted values of expected commodity prices
and thus leads to an intertemporal substitution of purchases toward the
present and of sales toward the future. This causes & universal increase of
current demand and decrease of current supply of commodities. Excess de-
mand appears and prices rise in markets which were in equilibrium, while
previously existing excess supply is diminished (or possibly even made to dis-
appear) and a brake is put on the fall of the corresponding prices. The rise
of the prices of the factors which are fully employed causes an intratemporal
substitution effect. The rise in price of products which are not in excess sup-
ply creates an expansion effect, either directly if they are produced with some
of the factors set free by the decrease in the propensity to consume, or in-
directly by raising the price of the respective products relatively to the price
of products produced with the underemployed factors and causing a sub-
stitution of the latter products for the first.

As a rule, the intertemporal substitution is greater in the markets for in-
vestment goods than in the markets for final products and direct services.
Insofar as the intertemporal substitution indicated is operative in the latter
markets, the fall of interest rates may partly reverse the reduction in demand
for final products and direct services created by the decrease in the propen-
sity to consume.® Such reversal, however, is usually slight.” Actual increase
in demand is limited to investment goods.® Thus, the effect of the fall of inter-
est rates is to increase the current demand for investment goods, and the
result is the same as when the diminution of the excess demand for cash bal-
ances increases this demand directly.? All current prices cannot fall in the

8 Cf. p. 28 above.

¢ This is equivalent to the proposition of the traditional theory of saving that a fall
in interest rates diminishes the ‘“‘willingness to save.”” There are, however, exceptions
to this rule. If the household plans to be a lender rather than a borrower, the fall in
interest rates diminishes the capital value of its assets. The household becomes ‘‘poorer”
and tends to diminish the current demand for final products and direct services. This
diminution may balance, or even overbalance, the intertemporal substitution resulting
from an increase in the discounted values of expected prices. In this case, the reversal
described in the text will fail to take place and there may be even a further reduction in
the demand for final products and direct services. For a precise analysis of the relation
between interest rates and “willingness to save,” vide Hicks, op. cit., pp. 232-35.

7 Observation shows that the “willingness to save’’ is but little influenced by changes
in interest rates, whatever the direction of this influence.

¢ There may also be an increase in the demand for those final products and direet
services for which demand has not decreased in consequence of the change in the pro-
pensity to consume. Such increase does not alter our results and is disregarded in the
text in order to simplify the exposition.

* In this case, too, the monetary effect overbalances the “‘principle of derived de-
mand,” i.e., the increase in the demand for investment goods resulting from the decline
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same proportion as the prices of the factors made underemployed by the
decrease in the propensity to consume, and the intratemporal substitution
effect and expansion effect become operative. Thjs tends to restore full em-
ployment, unless prevented by adverse intertemporal substitution resulting
from elastic expectations of the effective prices which directly affect current
demand for or supply of the underemployed factors.

The same result is obtained when the increased demand resulting from the
diminution of the excess demand for cash balances is directed to stocks. An
increase in the demand for stocks that comes about because of a diminution
of the real excess demand for cash balances, rather than as a consequence of
improved expectations of dividends, makes the prices of stocks rise relatively
to the earnings expected. This acts exactly like a fall of interest rates. It
also leads usually to such a fall because the diminution of the percentage rate
of expected earnings implied in a rise of stock prices causes a substitution,
under the circumstances described, of (real) bonds for stocks and thus a rise
of bond prices.

It should be noticed, however, that the second way described is much
less certain to produce the intratemporal substitution effect and expansion
effect than the first way. This is so because the intertemporal substitution,
resulting from the fall in interest rates, may be very small and practically
even negligible. The effect of intertemporal substitution upon current de-
mand and current supply depends on the length of the period over which
intertemporal substitutions take place. This is the period over which individ-
uals plan their purchases or sales, i.e., their economic horizon. But the fall in
factor prices may increase the uncertainty of price expectations. Such an in-,
crease in uncertainty shortens the economic horizons of firms (and also of
households) .1® This diminishes the effect of intertemporal substitution upon
current demand and supply, not only because the number of intertemporal

in interest rates is greater than the decrease in demand due to the decreased demand for
final products. It must be remembered, however, that this presupposes flexibility of all
factor prices. If the prices of some factors (e.g., of primary factors) are rigid, the intra-
temporal expansion effect associated with any given monetary effect is weaker, because
the reduction in marginal cost is less. The failure of marginal cost to fall is the greater
(in comparison with a situation where all factor prices are flexible), the greater the de-
crease in the demand for final products. Thus it may happen that, as the propensity to
consume decreases continuously, a point is reached where the decline of interest rates
ceases to overcompensate the ‘“principle of derived demand’’ and the latter starts to
overbalance the first. The corresponding propensity to consume may be called the
optimum propensity to consume. The exact conditions for it are worked out in the au-
thor’s article, ““The Rate of Interest and the Optimum Propensity to Consume,”
Economica, N.8., Vol. 5, 1938. The optimum propensity to consume maximizes the
demand for investment goods, but it is not to be necessarily an optimum from the point
of view of social policy.
10 Cf. p. 34 above.
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substitutions becomes less, but also because the intertemporzl substitutions
that fall out are the most important ones.

A change in interest rates affects the discounted values of the expected
prices according to their remoteness from the present. The farther shead in
the future the expected price is, the more heavily it is discounted and, ac-
cordingly, the greater is the change of its discounted value resulting from
any given change in the rate of interest. Thus, the discounted values of
prices expected in the near future are hut slightly affected hy a change in
interest rates, and the intertemporal sabstitution caused by such a change
is very small. The important intertemporal substitutions, resulting from
changes in interest rates, are thuse between current purchases and sales and
purchases and sales planned in the remote future As the economie horizon is
shortened on account of the increase in uncertainty, these more remote
intertemporal substitutions fall out and there remain only the intertemporal
substitutions between present purchases and sales and purchases and sales
planned in the nearer future. Consequently, the effect of a change in interest
rates upon the current demand for investment goods may be very small and
(particularly when some friction is present) practically negligible.!t This ex-
plains the well-known insensitiveness of ‘“‘investment activity” to changes
in interest rates. The result is that a fall in the prices of the factors made
underemployed by the decrease in the propensity to consume may fail to
increase the current demand for investment goods, even when the monetary
effect is positive.'?

There is a further reason that may prevent the increase in the real demand
for bonds from affecting the current demand for investment goods in any
appreciable way, even if the effect of uncertainty just described does not
operate. This is the fact that the increase in demand resulting from a dim-
inution of the real excess demand for cash balances may be directed toward

1 Tn the words of Professor Hicks: ‘“Interest is too weak for it to have much influence
on the near future; risk is too strong to enable interest to have much influence on the
far future.” Op. cit., p. 226.

11 In such a case, a decrease in the propensity to consume leads to a decrease in the
demand for investment goods, for the decrease in the demand for these goods resulting
from the decrease in demand for (some or all) final pr ,ducts (i.e., due to the ““principle
of derived demand’’) is not compensated by an increase in demand caused by the
monetary effect. In a similar way, an increase in the propensity to consume results in
increased demand for investment goods. The latter effect, however, is likely to happen
only up to a certain point after which it is reversed. Under the dircumstances described
in the text, a continuing increase in the propensity to consume causes a greater and
greater diminution of the real excess demand for cash balances and thus goes on raising
interest rates. Finally, interest rates will become so high that intertemporal substitu-
tion between present purchases and sales and purchases and sales planned in the near
future is brought about. In other words, the rise in interest rates will be so great that it
will effectively curb the current demand for investment goods, however small the
elasticity of this demand with respect to interest rates, short of zero.
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short-term bonds (and billg) rather than toward long-term bonds. The main
effect of a change in interest rates upon the current demand for investment
goods is, as we have seen, through intertemporal substitutions between cur-
rent purchases and sales and purchases and sales planned in the more dis-
tant future. In order to induce such intertemporal substitutions, it is neces-
sary that the corresponding long-term rates of interest, i.e., the rates at
which the respective expected prices are discounted, decline. Thus a change
in the real demand for short-term bonds can have an effect upon the cur-
rent demand for investment goods only if the resulting change of short-term
interest rates is transmitted into a change of long-term rates. Whether or
not such a transmittal takes place depends on the elasticity of expectations
of short-term rates.

As bondholders have a choice between holding long-term and short-term
bonds (and bills), the effective yield (i.e., after the deduction of the risk
premium) of a long-term bond must be equal to the combined effective yield
of short-term bonds held over the same period of time, i.e., the effective yield
of a loan made for (say) n months must be equal to the combined effective
yield of a loan made for only ‘one month and renewed n—1 times at the end
of each month. Otherwise bondholders would shift from long-term bonds to
short-term bonds or vice versa, until the prices of the different kinds of bonds
were in proper relation to each other. This means that the long-term rates of
interest depend on the current short-term rate and on the short-term rates:
expected to hold during the period of the long-term loan.’* A change in short--
term rates affects long-term rates in an appreciable degree only if they
strongly affect the (effective) short-term rates expected in the future, i.e.,
if the effective elasticity of expectations of short-term interest rates is suffi-
ciently large.® Thus when the effective elasticity of expectations of short-
term interest rates is small, an increase in the demand for short-term bonds
(and bills) fails to reduce the long-term rates and, consequently, fails also
to lead to an increase in the current demand for investment goods.

13 Let R, be the effective rate on a loan for n intervals of time, denote by 7, the current
effective rate on a loan for one time-interval and by r, 73, + - -, 74 the effective rates on
such a loan expected to hold during the successive intervals. Then

(L4 R)* = (1 4 1)1 4 15) e+ (1474

Vide Hicks, op. cit., p. 145.

14 This follows immediately from the formula in the preceding footnote. If the
elasticity of expectation of effective short rates is zero, the effect of a change of the cur-
rent short rate upon the long rate is negligible, the more so the longer the period of the
loan. The effective long rate changes less than, exactly, or more than, in proportion to
the current short rate, according as the elasticities of expectation of effective short
rates are (all, or “prevailingly”’) less than, equal to, or greater than unity. Cf. also T. de
Scitovszky, ‘“A Study of Interest and Capital,”” Economice, N.S., Vol. 7, August, 1940,
pp. 293-317.
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Because of the failure of current demand for investment goods to increase,
such intratemporal substitution and expansion as may be present are due
entirely to the direct influence of price expectations in the different markets.
But since there is no substitution between money and commodities, the
intratemporal substitution effect and expansion effect are likely to be weak,
and if effective expectations are of unit elasticity, they even fall out alto-
gether. The outcome depends, therefore, on direct intertemporal substitu-
tion in the markets of the underemployed factors. If the effective price
expectations that influence current demand for or supply of these factors
are inelastic, excess supply diminishes until equilibrium is restored. If these
price expectations are elastic, underemployment, caused by the decrease in
the propensity to consume, becomes cumulatively worse, in spite of the posi-
tive monetary effect.

If the monetary effect is negative, the result is exactly opposite to that
described in the case of a positive monetary effect. A proportional fall of all
current commaodity prices leads to an increase in the real excess demand for
cash balances. This tends to result in a decrease in demand for investment
goods. The current prices of investment goods and of primary factors en-
gaged in their production fall more than in proportion to the fall in prices of
the underemployed factors, and the intratemporal substitution effect and
expansion effect are negative. The excess supply of the factors made under-
employed by the decrease in the propensity to consume increases and their
prices fall further, unless counteracted by sufficiently inelastic price expec-
tations of the prices which influence current demand for and supply of these
factors. This results not only in a cumulative fall in prices (as in the case of a
neutral monetary system) but also in a cumulative increase in the excess
supply of the factors of production which have been affected by the decrease
in the propensity to consume. Flexibility of factor prices makes the economy
move farther and farther away from equilibrium. This instability, however,
may be mitigated if an increase in the real excess demand for cash balances
leads to a decrease in the demand for securities rather than for commodities.
The resultant rise in interest rates may fail to diminish the current demand
for investment goods, either because increased uncertainty makes this de-
mand insensitive to interest rates, or because the rise is confined to short-
term rates not transmitted to long-term rates, and the negative intratem-
poral substitution effect and expansion effect become insignificant or fail
to take place altogether.

As was already indicated in discussing the case of a neutral monetary
system, our analysis can also be applied to the study of the consequences of
an increase in the propensity to consume and can be generalized so as to in-
clude conditions of monopoly and monopsony. If the monetary effect of an
increase in the propensity to consume is positive, flexibility of factor prices
leads to a new equilibrium, unless the price expectations which influence
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current demend and supply of the “bottleneck” factors are highly elastic.
It leads cumulatively away from equilibrium, when the monetary effect is
negative, cnless the said expectations are highly inelastic. This may be modi-
fied when results of the monctary effect operate through the security markets
rather than directly through the coramodity markets. If monopoly and
monopsony (including monopolistic and monopsonistic competition) are
present, we have to substitute marginal revenues and marginal expenditures
for prices ip our analysis, wherever necessary. Our results are not affected
by it.

The conclusions obtained may, however, be modified considerably in the
presence of invernational trade. If the position of the country in international
markets is atomistic, or if, instead, the demand curves for export goods and
the supply curves for import goods are not affected by changes in domestic
prices, a further stabilizing influence is operative in addition to the monetary
effect and inelastic expectations. In this case, equilibrium may be main-
tained in sny economy with flexible factor prices also under conditions of a
neutral monetary system and even when the monetary effect is negative,
provided the latter is not too strong.1®

We are now in a position to evaluate the “orthodox’ theory, which denies
the possibility of “oversaving” (i.e., too low a propensity to consume) when
factor prices are flexible. Its reasoning is exactly that of our analysis in the
case where the monetary effect is positive. A decrease in the propensity to
consume is supposed to diminish the demand for eash balances, which leads
to an increase in the demand for investment goods offsetting the reduction
of demand for final products. The increase in the demand for investment
goods is conceived as taking place either directly (direct investment of “sav-
ings”’), or indirectly via the markets for securities (indirect investment of
“savings’’ through the capital and money market) and via a consequent fall
of interest rates that stimulates the demand for investment goods. This
argument is quite correct, provided the monetary effect is positive and, in
case the investment of ‘“savings’ goes through the security markets, pro-
vided the demand for investment goods is responsive to changes in interest
rates. A positive monetary effect is obtained by the “orthodox” theory
through assuming a constant nominal quantity of money and unit elasticity
of price expectations. In this case, the real demand for cash balances is con-
stant, while the real quantity of money increases under a proportional fall
of all current commodity prices. Thus the real excess demand for cash bal-
ances diminishes.!* The sensitivity of the demand for investment goods to
changes in interest rates is a consequence of disregarding the effects of un-
certainty and of assuming unit elasticities of expectations of short-term rates.

18 Vide p. 47 above.
18 Cf. p. 14 above.
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The assumption of unit elasticities of expectations also eliminates inter-
temporal substitution.

Under these conditions, the “orthodox” theory is perfectly valid. The er-
ror of this theory consists in regarding the conditions of its validity as the
only possible ones. We have seen that they present but one of many pos-
sibilities and that the results and reasoning of the ‘“orthodox” theory are but
a special (and empirically none too realistic) case of a more general analysis.
There is also a further limitation of the “orthodox’ theory as well as of our
more general analysis of the problem. This limitation arises from the dif-
ferent pattern of entrepreneurial responses under oligopoly and oligopsony
based on group behavior. These have now to be taken into consideration.

The consequences of oligopoly and oligopsony depend largely on whether
these types of entrepreneurial responses are also strongly present in the
production of final products or whether they are chiefly concentrated in the
production of investment goods. If the firms producing the final products
for which the demand has changed on account of the change in the propen-
sity to consume are oligopolistic or oligopsonistie, the demand for the factors
engaged in producing these products may be only slightly affected, or even
not affected at all, by a change in the propensity to consume. In case of
oligopoly, the change in demand for final products may, through the effect
on the “discipline”’ of the producing groups, spend itself partly or wholly in
changes of prices and of the degree of monopoly. Output will respond only
partly, or not at all.’? In case of oligopsony, the change in demand for the
products may fail to be transmitted into a change in the demand for factors,
because the latter does not respond to shifts (within a certain range) of
the marginal-net-value-productivity curves of the factors. In certain cases,
this may also prevent a change in output of final products.!® Thus oligopoly
and oligopsony tend to diminish the changes in output of final products and,
even more 80, in the employment of factors resulting from changes in the
propensity to consume, or even to prevent them altogether. The demand for
factors by firms producing final products is more or less stabilized, and all
the further consequences of a change in the propensity to consume are either
absent or attenuated. Changes in the degree of monopoly and monopsony act
here as shock absorbers.

17 This weakness (or lack) of responsiveness of output is more likely to be operative
when the propensity to consume increases than when it decreases. For an increase in
demand seems (according to empirical observation) to strengthen the ‘‘discipline’” of
the group while a decrease in demand weakens it.

18 The latter will happen when the demand of the firm for all factors is oligopsonistic.
Otherwise only the demand for the factors subject to the oligopsony of the firm does
not change, while the demand for the remaining factors changes in the same direction
as the demand for the product. OQutput changes, but less than in the absence of oligop-
sony, because, as a result of the fixity of the factors subject to oligopsony of the firm,
the marginal cost curves are steeper.



66 PricE FLEXIBILITY AND EMPLOYMENT

The situation is different when the change in the demand for final products
is effectively transmitted into a change of their output and of the demand for
the appropriate factors of production, while oligopoly or oligopsony reigns
in the production of investment goods. In such a situation, the monetary
effect, if present, may fail to produce a change in the output of investment
goods as well as intratemporal substitution or expansion effects sufficient to
remove the excess supply or excess demand for (or monopsonistic under- or
overrestriction of demand for factors. Under oligopoly, the change in demand
for investment goods may spend itself, partly or wholly, in price changes and
changes in the degree of monopoly ; the action of the intratemporal expansion
effect thus being weakened or even thwarted altogether. The lack of re-
sponsiveness of output to shifts (within a certain range) of the marginal-
cost curve under oligopoly tends to produce the same result. Oligopsony may
prevent the intratemporal substitution effect from operating because a
change in the marginal expenditure for the factors that are in excess supply
or excess demand may spend itself, partly or wholly, in changes of their
prices and of the degree of monopsony, without affecting much (or even at
all) the demand for these factors. Or, when the monetary effect results in a
change of interest rates rather than in a direct change in the demand for
investment goods, the change of interest rates may fail to induce a change
in the current demand for investment goods because of oligopoly and oligop-
sony, in addition to the causes of such a failure which have been mentioned
previously. The lack of responsiveness of output to changes in factor prices
(or marg’nal expenditure) and of input to changes in the marginal net value
productivity of factors may prevent intertemporal substitution from arising
in consequence of changes in the discounted values of expected prices (or
marginal revenues and marginal expenditures).'?

In the situation described, oligopoly and oligopsony tend to stabilize the
output of investment goods and the demand for primary factors engaged in
the production of investment goods. If the propensity to consume deviates
from the equilibrium level?** corresponding to the existing output of invest-
ment goods, the ensuing excess supply of or excess demand for factors of
production may fail to be absorbed through flexibility of their prices, even
when such flexibility creates a positive monetary effect and the expectations
that influence current demand or supply of the factors are inelastic. On the
other hand, flexibility of factor prices is prevented by oligopoly and oligop-
sony from acting in a destabilizing way when its monetary effect is negative.

1 Cf. pp. 4142 above.

10 Vide the definition of the equilibrium propensity to consume on p. 55 above. The
argument in the text holds also for deviations of the propensity to consume from its
equilibrium composition. Concerning the latter, see footnote 18, on p. 55 above.



CHAPTER XI
CAPITAL ACCUMULATION AND INVESTMENT OPPORTUNITIES

BY CAPITAL ACCUMULATION we understand an increase in the stock of in-
vestment goods in the economy.! Qur present problem is to examine the ef-
fect of such an increase upon the demand for and output of investment goods.

The demand for an investment good, like that for any other factor of
production, is determined by the equalization of the marginal value pro-
ductivity with the price of (or marginal expenditure for) the good. The
marginal physical productivity, which is one of the components of the mar-
ginal value productivity,? decreases (at least from a certain point on) as the
stock of the investment goods utilized in production increases, while the
quantities of all other factors utilized remain constant.® This is the law of
diminishing incremental returns. In consequence, an increase in the stock of
(some or all)* investment goods that is not accompanied by a proportional
increase in the supply of primary factors® leads to a decline in the marginal

! The concept of capital accumulation used in the text is somewhat narrower than the
one which is found in most traditional treatments of the theory of capital. ‘“Capital
goods” are usually defined to include also some primary factors, in the sense in which
the term is used here (cf. footnote 6 on p. 52). Sometimes durable final products are
classified as “‘capital goods,”” too. The reason for excluding “‘produced” primary factors
is that none of them are present in a purely capitalist economy, and insofar as they are
present empirically this is due to the presence of some noncapitalist producers who are
quantitatively rather unimportant. Durable final products are excluded because, being
bought by households, the demand for them is regulated by ‘‘utility’”’ and not by
marginal productivity and, therefore, must be analyzed by the same methods as any
demand coming from households.

1 The marginal value productivity is the marginal physical productivity multiplied
by the price, or by the marginal revenue, of the product. When multiplied by the price,
it is also called the ‘“‘value of the marginal product.”

3 Strictly speaking, the marginal physical productivity depends not on the stock of
investment goods but on the flow of their services employed in production; for in-
stance, machine-hours. An increase in the flow of these services is, however, always
implied in an increase in the stock of investment goods if all investment goods are util-
ized and if their rate of utilization per unit of time (e.g., the number of hours per week
which machinery is utilized in production) decreases, if at all, less than in proportion
to the increase in stock. Such an assumption is quite realistic. By making it, we are
able to establish a direct relationship between the stock of investment goods and their
marginal productivity and thus to simplify our exposition considerably.

4 It is thus assumed in the text that none of the investment goods decreases in stock.
Actually, capital accumulation need not imply this restrictive assumption. All that is
necessary is an increase of the aggregate real value of the stock of investment goods in
the community. The latter, however, leads straight into the tricky subject of real ag-
gregates, namely the problem: What is to be meant by the aggregate quantity of “real
capital”” in the community? The whole difficulty is avoided by the assumption made in
the text, without loss of any significant aspect of the problem under discussion.

* This means, under modern capitalism, the supply of labor (cf. p. 52 above). The
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physical productivity of the former.® As a rule, this implies a decrease in
their marginal value productivity and also, given their prices (or mar-
ginal expenditures), a decrease in the demand for them. Such a decrease
is always present when the firms operate under conditions of perfect com-
petition on the selling side, for the prices of the products of the investment
goods remain prima facie unchanged, while their marginal physical produc-
tivity falls. The decrease takes place also under monopoly (and monopolistic
competition). An exception occurs when the elasticity of the demand sched-
ules for products increases, i.e., the degree of monopoly decreases, by so
much that the resulting increase in marginal revenue balances the decline in
marginal physical productivity.

The fall in the demand for investment goods in consequence of an increase
in their stock constitutes the “exhaustion of investment opportunities” that
many authors claim to be the consequence of capital accumulation when
the increase in the supply of primary factors does not keep pace with it. The
“orthodox’’ theory maintains that such an ‘“‘exhaustion” is impossible if fac-
tor prices are all flexible, for the fall in factor prices (including the prices of
primary factors) is bound to reduce the cost of production, and thus also the
prices of investmex ¢ goods, to an extent that compensates for the decline in
their marginal value productivity. If factor prices are reduced sufficiently,
the demand for investment goods can be increased, according to the “ortho-
dox’’ theory, to any desired extent, whatever the stock of investment goods
accumulated. “Investment opportunities” are thus regarded as unlimited.

According to our analysis, the result depends on the kind of monetary ef-
fect engendered by the fall of factor prices and on the elasticity of the effec-
tive expectations which influence current demand for or supply of the factors.
The nature of this dependence has been elaborated in the preceding chapters.
When the monetary system is neutral and effective expectations are of unit
elasticity, current prices in the economy (except interest rates) fall cumula-
tively in proportion to the fall in prices of the factors which became under-
employed (or monopsonistically underrestricted) on account 6f the decline
of the marginal physical productivity of investment goods. Neither the excess
supply of the factors mentioned nor the demand for investment goods is
affected thereby. Flexibility of the prices of factors of production thus fails
taexpand “investment opportunities.” It even causes a contraction of the

supply which is here relevant is, of course, the flow of services, i.e., of man-hours of the
various kinds of labor. This supply is assumed in the text to increase at a slower rate
than the flow of services of investment goods.

¢ The rate of this decline is diminished when the investment goods are co-operant in
relation to each other, i.e., when the increase in the stock of one of them (which under
our assumptions implies an increase of the flow of its services) increases the marginal
productivity of the others (cf. A. C. Pigou, The Economics of Welfare, pp. 659-660), but
some decline takes place, notwithstanding. In order that there be no decline, labor and
investment goods as a group would have to be perfect substitutes, which, obviously, is
in contradiction with experience.
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latter, when the monetary system is neutral and the expectations that influ-
ence current demand for or supply of factors of production are elastic, or
when the monetary system is such as to produce, under the condition stated
in the General Rule, a negative monetary effect, unless the results of the nega~
tive monetary effect are outweighed by consequences of inelastic expecta-
tions. In this case, all other current prices fall more than in proportion to those
of the underemployed factors, with the result that the excess supply of these
factors increases and the demand for investment goods is reduced further.
This process is also cumulative.

The conclusion of the “orthodox’” theory holds only in the case of & mone-
tary system in which a fall of commodity prices causes a positive monetary
effect, and even then, only provided the intratemporal substitution effect
and expansion effect are not overbalanced by adverse intertemporal sub-
stitution resulting from elastic expectations influencing current demand for
or supply of factors of production. The diminution of the real excess demand
for cash balances implied in the positive monetary effect tends to increase
the demand for investment goods either directly, or indirectly through re-
duction in interest rates. Prices of all other commodities fall less than pro-
portionally to those of the underemployed (or monopsonistically under-
restricted) factors, and new ‘‘investment opportunities’”” are thus opened by
way of the expansion effect and (both intratemporal and intertemporal) sub-
stitution effect which take place in the economy. This tendency, however,
may become inoperative when the direct effect of the diminution of the real
excess demand for cash balances is primarily to increase the demand for
securities. For, in this case, as we have seen, the fall in interest rates may
fail to increase the current demand for investment goods (or any other com-
modities). Further, even if a positive intratemporal substitution effect and
expansion effect take place, it may be thwarted or overshadowed by the op-
posite action of intertemporal substitution due to elastic expectations. Thus,
the “orthodox” theory of unlimited investment opportunities under a regime
of flexible factor prices is, like the “orthodox’’ theory of saving, true only in a
very special case. It errs in ascribing general validity to what is only one of
many possibilities.

This analysis requires some modifications when oligopoly or oligopsony is
present. The different type of entrepreneurial responses encountered in this
case may prevent the re-establishment of full employment of all factors in
spite of a positive monetary effect and of inelastic expectations of the prices
(or marginal revenue and expenditures) that influence directly current de-
mand for and supply of factors of production. The necessary expansion ef-
fects and (both intratemporal and intertemporal) substitution effects may
be weakened or may fail to operate altogether. The intratemporal expansion
effect may be thwarted by the lack of response of the output of investment
goods which are produced under oligopolistic conditions to the reduction in
marginal cost resulting from the fall of factor prices (or marginal expendi-
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tures). The same may be done by a strengthening of the group ‘“‘discipline’’
among the oligopolistic producers of investment goods in consequence of an
crease in demand for these goods due to the diminution of the excess demand
for cash balances. The intratemporal substitution effect may be thwarted by
the lack of response of the input of factors subjected to oligopsony to shifts
in their marginal-value-productivity curves. Intertemporal substitution may
fail to take place for any of the reasons just mentioned, or for any combina-
tion of them.” In the cases described, flexibility of factor prices fails to pre-
vent capital accumulation from leading to excess supply of factors of pro-
duction because oligopoly and oligopsony provide a barrier against the ex-
pansion of investment opportunities.

Under certain conditions, however, this barrier may also act as a barrier
against a contraction of “investment opportunities’’ resulting from the de-
cline in the marginal value productivity of investment goods. Thus, when
the demand for investment goods is oligopsonistic, it is not affected by
shifts (within a certain range) of their marginal value productivity. The de-
cline in the latter may, therefore, leave unchanged the demand for invest-
ment goods, as well as their output and prices. Its only effect is then to di-
minish the degree of monopsony in the markets for investment goods. An
analogous result may happen when the supply of investment goods is oligopo-
listic. In this case, the decrease in demand for investment goods may ensue
in a weakening of the “discipline’’ of the oligopolistic groups and the prices
of investment goods may fall without causing a decrease in output. The de-
mand for the factors of production (i.e., primary factors and other invest-
ment goods) that are used to produce the investment goods in question is
then unchanged.

Thus the tendency of oligopoly and oligopsony to create rigidity of output
and input responses of entrepreneurs, may act as a stabilizing factor cushion-
ing the effects of capital accumulation as well as a factor hampering the
adjustment processes normally resulting from a positive monetary effect.
The actual result in each particular case depends on the particular type of
oligopolistic or oligopsonistic situation described and on how the particular
investment good to which it refers is affected by the accumulation of capital.
Therefore, it cannot be predicted on a purely theoretical basis. One impor-
tant practical conclusion, however, can be drawn from our analysis of oligop-
oly and oligopsony as well as from the fact, already stated, that under
monopoly (and monopolistic competition) a sufficiently large decrease in the
degree of monopoly may prevent the decline of the marginal physical pro-
ductivity from causing a decline in the marginal value productivity. The
conclusion is that, under all ecircumstances, a decrease in the degree of mo-
nopoly or monopsony facilitates the absorption by the economy of the con-
sequences of capital accumulation. ‘

7 Cf. p. 42 above.



CHAPTER XII

INNOVATIONS!

INNOVATIONS are such changes in production functions, i.e., in the schedules
indicating the relation between the input of factors of production and the
output of products, as make it possible for the firm to increase the dis-
counted value of the maximum profit obtainable under existing market
conditions. The profit under consideration is the total effective profit (i.e.,
the profit after deduction of risk premiums) which the firm expects to make
during the period for which it makes its output and input plans, i.e., during
the firm’s economic horizon. By market conditions, we mean the effective
prices and, under imperfect competition, the effective demand and supply
schedules, respectively, of the relevant products and factors. Discounted ex-
pected prices and schedules as well as current ones are included.

When the only uncertainty is that of price expectations the effective profit
can be calculated by evaluating all prospective receipts and expenses on the
basis of the effective expected prices (cf. p. 31 above). In addition to uncer-
tainty of price expectations, however, ‘“technological uncertainty’”’ may be
present. The latter consists in uncertainty concerning the quantitative rela-
tions between current or future inputs and future outputs. In this case, a
“technological risk premium’’ has to be deducted from the profit calculated
on the basis of the effective expected prices. Consequently, the effective
profit increases when the technological risk premium decreases. The chief
effect of many innovations is to decrease the technological risk premium
rather than to increase the expected profit unadjusted for technological un-
certainty.?

1 Part of this chapter has been published under the title, “’A Note on Innovations,”
in the Review of Economic Statistics, Vol. 25, February, 1943 (Special issue in honor of
J. A. Schumpeter), pp. 19-25, and is reproduced here with the kind permission of the
editors.

3 Technological uncertainty arises either when the production function is a stochastic
relation between output and input (as, for instance, in agriculture), or when, though
the production function is not stochastic, the quantitative input-output relationships
are subject to changes because of unforeseen changes in input or output or of the scale
of operation of the plant (lack of adaptability and flexibility of the firm’s production
plan). On the first type of technological uncertainty, cf. G. Tintner, “The Pure Theory
of Production under Technological Risk and Uncertainty,”” Econometrica, Vol. 9, July—
October, 1941, pp. 305-312; on the second type, see G. Stigler, ‘“Production and Dis-
tribution in the Short Run,” Journal of Political Economy, Vol. 47, June, 1939, pp. 312
fi., and A. G. Hart, “Imputation and the Demand for Productive Resources in Dis-
equilibrium,” Ezplorations in Economics (New York: McGraw-Hill, 1936), pp. 264—
271. An innovation may consist in a reduction of either type of technological un-
certainty. Uncertainty of the first type is reduced by diminishing the variance of the
probability distribution of possible outputs corresponding to a given input, e.g., by
reducing the dependence of crops on weather conditions. Uncertainty of the second
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The economic impact of an innovation depends on the way in which it
affects the marginal cost of the current output and the marginal physical
productivity of the factors currently employed, as well as on the type of
entrepreneurial responses of the firms which adopt the innovation.

The marginal cost of any given current output, as well as the expected
marginal cost of any output planned for some future date, may be affected by
an innovation in either direction, or not affected at all.3 If the marginal cost

type is reduced by increasing the adaptability and flexibility of the plant. Reduction of
uncertainty of price expectations (or of expectations of marginal revenue and expendi-
ture) is excluded from our definition of innovations, because the last-mentioned ex-
pectations are included in the concept of ‘“‘existing market conditions.”

3 This holds true even in the case where the firm maximizes merely the current profit,
as happens when the current profit and the profits expected at later time intervals are
independent of each other (for when the profits in two or several subintervals of a pe-
riod are independent of each other the total profit over the whole period is maximized
by maximizing separately the profit in eachsubinterval). The direction of the change in
the current marginal cost depends then on how the innovation affects the total cost of
the ocurrent output and the current ‘‘elasticity of productivity.” Let all factors cur-
rently employed be increased in the same ratio X and let = be the current output. The
elasticity of productivity is

(see Allen, op. cit., p. 263; cf. also S. Carlson, A Study on the Pure Theory of Production,
(London, 1939).p. 17, and E. Schneider, Theorie der Produktion (Wien, Springer, 1934),
p. 10. The concept was introduced by Dr. Schneider). According to a theorem estab-
lished by Dr. Schneider (op. cit., pp. 42—43), we have, for any output z, the relation

k(z) = k’(z)-z-—z—';-;
where &.z) is the total cost and k’(z) is the marginal cost of the output z. Thus, an
innovation reduces or increases the marginal cost of the output z, according as it in-
creases or decreases the elasticity of productivity relatively to the change in total cost
it causes. It is clear that the elasticity of productivity may be affected in either direc-
tion, or not at all, by an innovation. The same holds for the total cost k(z), except when z
is the output which maximizes the firm’s profit after adoption of the innovation. In the
last-mentioned case, k(z) is always reduced in consequence of an innovation. This can
be seen from the following diagram. TR is the total revenue curve and T'C is the total
cost curve before introduction of the innova-
tion. PQ is the maximum profit obtainable and
OA is the corresponding output. After adop-
1r tion of the innovation, the total cost curve be-
comes T'C’ with P’Q’ and OA’, the correspond-
ing maximum profit and output. From the
definition of an innovation, it follows that
P’Q’'>PQ. But PQ>SQ’ because PQ is the
maximum profit before the introduction of the
innovation. Consequently, P'Q’ >SQ’. But, for
any other output than OA’ (or, if the cost
curves are continuous, for any output not in

’
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of the current output that maximizes the discounted value of the firm’s
profit before adoption of the innovation is reduced by the innovation, the
current output of the firm increases. In the opposite case, it decreases. Sim-
ilarly, with regard to the output planned for any future date and the cor-
responding discounted marginal cost. An innovation will be called output-
increasing, output-neutral, or output-decreasing at the date t, according as it
increases, leaves unchanged, or decreases the output planned for that date.

An innovation increases a firm’s current demand for a factor of produc-
tion, or the demand planned for a certain future date, when the marginal
physical productivity of the quantity of the factor used on that date, or
planned for that date, before introduction of the innovation, is raised. It
diminishes this demand when the opposite is the case. This holds under
monopoly and monopsony (including monopolistic and monopsonistic com-
petition) just as well as under perfect competition. The marginal revenues
and the marginal expenditures corresponding to the output and input plan
preceding the innovation are all given. A change in the marginal physical
productivity of the corresponding (current or planned) quantity of a factor
thus implies a proportional change of its marginal value productivity.* Before
introduction of the innovation, the marginal value productivity was equal to
the marginal expenditure. Now it exceeds it or falls short of it, and the de-
mand for the factor increases or decreases accordingly. An innovation will
be called “using” or “saving’ a given factor at the date ¢, according as it
increases or diminishes the demand planned for that date. Thus, an innova-
tion will be labeled, e.g., labor-saving after a year, currently steel-using, etc.®

the neighborhood of 0A’) total cost need not be less after adoption of the innovation
than before the adoption. The argument is independent of the shape of the TR curve
and, therefore, holds for imperfect competition as well as for perfect competition. Thus,
both the total cost corresponding to 04 and the elasticity of productivity at the output
OA may be affected by the innovation in either direction. In view of Dr. Schneider’s
relation, the marginal cost of the output OA may thus be affected in either direction.
In the diagram, A’ is to the right of 4, and the innovation reduces the marginal cost
of OA. When the marginal cost of OA is increased or left unchanged, A’ is to the left
of A or coinciding with A4, respectively.

4 Cf. footnote 2 on p. 87 above.

s The classification of innovations as ‘‘using’” or “saving’’ a factor given in the text
is in terms of the absolute change in the factor’s marginal physical productivity. Pro-
fessor Pigou (The Economics of Welfare, p. 674), Professor Hicks (The Theory of Wages,
London, 1932, pp. 121-122), and Mrs. Robinson (““The Classification of Inventions,’’ Re-
view of Economic Studies, Vol. 5, February, 1938, pp. 139-140) have given other clas-
gifications which, though differing among themselves, are all in terms of relative changes
in the marginal physical productivity (i.e., in terms of changes of the marginal rate of
substitution of factors). The difference between our classification and theirs is due to the
fact that, whereas we are interested in the effect of innovations upon the demand for
and the employment of a factor, Professor Pigou is interested in the effect upon the
aggregate real income, and Professor Hicks and Mrs. Robinson in the effect upon the
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An innovation which is neither factor-using nor factor-saving will be called
factor-neutral.

When an innovation does not “save’”’ any of the factors which the firm em-
ployed or planned to employ before its adoption, it is either output-increas-
ing at (at least) some date within the firm’s economic horizon, or, instead, it
reduces the technological uncertainty® attached to the production plan. Un-
der given market conditions, an increase, or lack of change, of the quantities
of the different factors entering the firm’s production plan, implies an in-
crease, or at best a lack of change, of the discounted value of the total effec-
tive cost planned by the firm.” An innovation, however, by definition, in-
creases the discounted value of the total effective profit which the firm ex-
pects to make during the period covered by its economic horizon. Therefore,
the discounted value of the total effective revenue must increase by more
than the discounted value of the total effective cost. The market conditions
being given, any increase in the first requires either an increase in the output
planned for (at least) some date,® or a reduction of the technological risk
premium. Conversely, an innovation which is not ouput-increasing at all
cannot be all-around factor-using or even factor-neutral, unless it causes a
decrease in technological uncertainty. It must “save” at least some factor
at some date.

Subject to these two restrictions, any combination between the output-
increasing or output-decreasing effect and the factor-using or factor-saving
nature of an innovation is possible. In particular, an innovation can be at
the same time output-increasing at all dates and factor-saving with regard
to all factors and dates. Our empirical knowledge seems to indicate that the
major part of innovations “use’” at least some factors (chiefly investment
goods) currently and in the near future, and are output-increasing at some
more remote future. The economic effects of such innovations can be divided
roughly into two periods: a factor-using period of “gestation” and an out-
put-increasing period of “operation” of the innovation.?

relative shares of the factors under the assumption (common to all three of them),
that full employment of all factors is retained or restored after the innovation. Mrs.
Robinson’s and Professor Hicks’s classifications are related and, with the aid of the
concept of the elasticity of substitution, translatable one into the other.

¢ See footnote 2 on p. 71 above. Only the technological uncertainty can be reduced
by an innovation because the uncertainty of price expectations is included in the con-
cept of “market conditions” which remain unchanged by definition.

7 We assume that none of the supply schedules of the relevant factors are negatively
sloped.

8 The discounted marginal revenue corresponding to the output planned for each date
is considered as not negative, while for some date at least it is assumed to be positive.
Since at each date the planned discounted marginal revenue is equal to the planned dis-
counted marginal cost, the first can be negative only when the latter is so.

® This has been pointed out by Professor J. A. Schumpeter, who explains on this
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In order to find the effect of an innovation upon the output of a commod-
ity and the demand for various factors of production in the whole economy,
we have to consider, in addition to the points just discussed, its effect upon
the number of firms in an industry. When the industry producing the com-
modity under consideration operates under conditions of perfect competi-
tion, and, in addition, is subject to free entry,'® the increase in the dis-
counted value of the effective profit attracts new firms into the industry.
The influx of new firms continues until the aggregate output of the industry
planned for some or all dates increases!! sufficiently to reduce the discounted
value of the effective profit of the firms to zero level.!? Thus, when free entry
is present, any innovation must, with respect to the whole economy, be out-
put-increasing at some date, even though it be exclusively output-decreasing
from the point of view of the individual firms.!* Free entry, by leading to
an increase in the number of firms in consequence of an innovation, also
exercises a factor-using influence. The net effect of an innovation upon the
demand for factors of production by a competitive industry with free entry,
however, may be in either direction.

When competition is monopolistic, or monopsonistic, the concept of free
entry has no meaning,* and it is sufficient to analyze the effects of an in-
novation upon the decisions of the firm. A superficial analogy to free entry
exists when the innovation leads to the establishment of new firms producing
new commodities. This case, however, can be treated as the extreme case of
output-increasing and factor-using innovations.

Under oligopoly, an innovation cannot be output-increasing unless the
diminution of marginal cost caused by it is sufficiently great to induce the
firm to break the “discipline’’ of the group. The last-mentioned case happens
when the marginal-cost curve shifts to such an extent as to make it get out

basis the mechanism of the business cycle, the factor-using period being responsible for
the prosperity and the output-increasing period for the recession. Cf. his Business
Cycles: A Theoretical, Historical and Statistical Study of the Capitalistic Process (New
York: McGraw-Hill Co., 1939), Vol. I, pp. 93 ff.

10 Free entry may be absent even though the competition is perfect in the sense of
being atomistic (i.e., no firm being able to influence prices by individual variation of its
outputs and inputs).

11 The demand schedules of the product are all assumed to be negatively sloped.

12 #“Normal’’ profit is equal to the sum of all the risk premiums. Thus, effective profit,
which is profit after deduction of the risk premiums, is zero when profit unadjusted
for uncertainty is “normal.”

13 In the special case where the firms maximize only current profit (see footnote 3, p.
72 above), any innovation increases the current output of the industry.

14 In this case, each firm must be considered as selling a separate product or using
scparate factors. The concept of an industry thus loses its meaning. Cf. Robert Triffin,
Monopolistic Competition and General Equilibrium Theory (Harvard University Press,
1940), pp. 81-96.
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of the range of discontinuity of the marginal-revenue curve.!® Thus, only
innovations that reduce marginal cost to a great extent can be output-in-
creasing under conditions of oligopoly. It follows that, unless it causes a
sufficiently large reduction of marginal cost, or, instead, a decrease in tech-
nological uncertainty, an innovation cannot be, under oligopoly, all-around
factor-using, or even all-around factor-neutral; it must ‘“save’’ at least some
factor at some date in the firm’s production plan. Except with regard to
innovations that greatly reduce marginal cost, and to innovations that reduce
technological uncertainty, oligopoly exerts a selective action against output-
increasing and in favor of factor-saving innovations.

Oligopsony favors factor-neutral innovations. For the demand for a factor
of production changes under oligopsony only when the marginal-value-
productivity curve of the factor is shifted to such an extent as to get out
of the range of discontinuity of the marginal-expenditure curve.*® The de-
mand for factors of production under oligopsony is, therefore, affected only
by innovations which produce changes in their marginal physical productiv-
ity sufficiently large to induce the firm to break the “discipline’ of the group.
But innovations that do not affect the quantity of factors entering into the
firm’s production plan must be output-increasing at some date, or, instead,
must reduce technological uncertainty. This type of innovation seems to be
favored by oligopsonistic conditions.

The type of competition and the entrepreneurial responses associated with
it thus exercise an important selective influence upon innovations. Under
perfect competition, with free entry of firms, all innovations are output-
increasing at some date at least, with regard to the whole industry, but may
be either output-increasing or output-decreasing with regard to single firms."?
Oligopsony favors innovations which are output-increasing with regard to
the firm, a8 well as to the industry,'® but which at the same time are factor-

u Cf, Fig. 1, on p. 41, footnote 14. In order to cause an increase in output, marginal
cost must fall below MG.

1 Cf. Fig. 2, on p. 41, footnote 14. The range of discontinuity is here GH.

17 When the innovation is output-decreasing with regard to the firm, it causes, in this
case, a deconcentration of the industry.

18 Unlike the case of monopolistic or monopsonistic competition, the concept of an
industry can 'be applied under conditions of oligopoly or oligopsony. An industry can
be defined in the same way as under perfect competition, i.e., as all the firms that pro-
duce the same product (or products) or as all the firms that use the same factor. A
commodity, whether a factor or a product, is defined as all the ‘““objects” (including serv-
ices), the prices of which vary in the same proportion (equality of prices is a special
case of it). See Section 5, of the Appendix below, and cf. also Triffm, op. cit., p. 138.
Oligopolistic or oligopsonistic group behavior establishes a “‘price structure,” i.e., cer-
tain ratios of the prices charged by the various sellers or paid by the various buyers,
maintained by the “discipline’’ of the group. Thus all the oligopolists can be considered
as selling the same commodity and all the oligopsonists as buying the same commodity,
i.e., as forming an industry. As here defined, the extent of an industry coincides with
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neutral. Oligopoly favors output-neutral innovations which, with regard to
the firm, as well as to the industry, necessarily have factor-saving effects.

When an innovation is limited to a small number of atomistic firms, its
consequences can be analyzed by the method of partial-equilibrium theory.
This can be done also in the highly unrealistic case when, although the firms
are not atomistic or their number small, they are confronted with demand
schedules and supply schedules that are absolutely independent of the prices
of any other commodities, and, in addition, the prices of their products and
of the factors used by them have no influence whatever upon the demand for
or supply of any other commodity in the economy. Partial-equilibrium analy-
sis being applicable in both cases, flexibility of factor or product prices se-
cures, after the introduction of the innovation, automatic restoration of
equilibrium in the respective markets. But, outside of the narrow range of
validity of partial-equilibrium theory, the consequences of innovations de-
pend on the nature of the monetary effect produced.

Consider now an innovation or a “wave’’ of innovations that spreads over
a major part of the economy. Let the innovation ‘“save” currently one or
several factors of production, and assume that before introduction of the in-
novation the economy was in equilibrium. Under the conditions described,
the innovation causes excess supply of the factors “‘saved.” Let all prices
be flexible, and let us investigate what happens in the markets of the factors
“saved”’ by the innovation. The prices of the factors that are in excess sup-
ply fall.!® If the monetary system is neutral and effective expectations are of
unit elasticity, all current prices, except interest rates, fall in the same pro-
portion, without, however, diminishing the excess supply of the factors un-
der consideration. The prices of these factors fall again and a cumulative fall
of prices takes place, while the demand and supply situation in the markets
remains unaffected.

If the monetary effect is negative, and the effective expectations that in-
fluence current demand for and supply of the factors affected by the innova-
tion are not sufficiently inelastic to counteract its consequences, the cumula-
tive fall in prices is accompanied by a cumulative increase in the excess sup-
ply of the factors ‘‘saved” by the innovation. For, as we have seen in earlier
chapters of this study, the prices of other factors and of products fall more

the extent of the oligopolistic or oligopsonistic groups. It should be noticed, however,
that the industry defined in terms of sales of products is not identical with the industry
defined in terms of factor purchases. A firm may belong to one industry with respect to
its product and to a different industry with respect to each of its factors. If it is a
multiproduct firm, it may also belong to a different industry with respect to each of its
products. Under perfect competition, however, all firms are alike and belong to the
same industry, whether the latter is defined in terms of any of the products or of any
-of the factors.

19 They all fall in the same proportion for the reason indicated on p. 15, footnote 54.
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than in proportion to the prices (or marginal expenditures) of the ‘“saved’”
factors. The intratemporal substitution effect and expansion effect are nega-
tive, and, by assumption, favorable intertemporal substitution, if present at
all, is not strong enough to counteract them.

Full employment of the factors ‘“saved’” by the innovation can be restored
automatically through a decline of their prices (or marginal expenditures)
only under the specific conditions. These conditions require a positive mone-
tary effect, the consequences of which are not outweighed by adverse inter-
temporal substitution resulting from a high elasticity of the expectations in-
fluencing current demand for or supply of the factors affected by the innova-
tion; or, instead, they require such highly inelastic expectations influencing
current demand for or supply of factors mentioned as to overbalance the ad-
verse consequences of a negative monetary effect, or the consequences of the
absence of a monetary effect. But, as we have seen, the intratemporal substi-
tution effect and expansion effect may fail to operate in spite of a positive
monetary effect, if the latter spends itself in security markets. These two
effects, as well as intertemporal substitution, may also be thwarted by
oligopoly and oligopsony. Again, in such cases full employment is not re-
stored.

If, instead of “saving’’ factors, the innovation is currently factor-using,
excess demand for the factors ‘““‘used’” develops. Under a neutral monetary
system, and unit elasticity of effective expectations, this causes a cumulative
rise of all prices (except interest rates) but does not diminish the excess
demand. The factors ‘“used”’ by the innovation become permanent ‘‘bottle-
necks” in the economy. If the monetary system is neutral, but the expecta-
tions that influence current demand for or supply of the factor ‘“used” by the
innovation are elastic, or if the monetary effect is negative and not over-
balanced by great inelasticity of these expectations, excess demand for the
“bottleneck” factors increases as well as their prices. The rise in price of
“bottleneck” factors causes the excess demand for them to disappear only if
either the expectations that influence current demand for or supply of these
factors are inelastic while the monetary system is neutral, or if the monetary
effect is positive and not thwarted by great elasticity of these expectations.
But even in the last-mentioned case, this result may be thwarted when the
monetary effect spends itself in security markets, or by the peculiar type of
entrepreneurial responses associated with oligopoly or oligopsony.

An interesting case arises in practice when a “wave’’ of innovations occurs
which “uses” factors (particularly investment goods) currently and in the
near future and which is output-increasing at a later date. It was already
indicated that a major part of innovations seems to be of this type. Let us
assume, further, that the monetary effect is negative and that its conse-
quences with regard to current demand for and supply of factors of produc-
tion are not thwarted by intertemporal substitution resulting from very in-
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elastic expectations. The conditions under which the monetary effect will be
negative are given by the General Rule.?* They depend on the relation of the
effective elasticities of price expectations (or expectations of marginal reve-
nues and expenditures) to the responsiveness of the monetary system. In
case of prevailingly inelastic effective expectations, the monetary effect is
negative when the monetary system is responsive, while in case of prevail-
ingly elastic expectations or expectations of unit elasticity it is negative
when the monetary system is unresponsive. Under the conditions described,
the factor-using period of gestation of the innovations produces a cumulative
rise in the prices of all commodities (products as well as factors) and of
stocks and is accompanied by increasing excess demand for the factors
‘“used” by the innovation (i.e., chiefly investment goods). Later, when the
factor-using period of gestation gives way to the output-increasing period of
operation of the innovations, excess supply of products develops. The mone-
tary effect being negative, a cumulative fall of all commodity prices (factor
prices as well as product prices) takes place, and the excess supply of the
products as well as of the factors engaged in their production also increases
cumulatively. Innovations of the type under discussion thus produce a chaz-
acteristic semicyclical pattern.

The upward branch of the semicycle comes to an automatic end because
the factor-using character of the innovations is limited to a certain period
of time, i.e., to their period of gestation. The output-increasing effect, how-
ever, i.e., the period of operation, extends indefinitely into the future as long
as the new production functions, introduced with the innovations, continue
to form the basis of entrepreneurial production plans. Therefore, if the
monetary effect continues to be negative, the downward branch of the semi-
cycle continues indefinitely. The cumulative fall in prices and employment
of factors engaged in producing the products that are in excess supply can
be reversed only by a change in the nature of the monetary effect.?* The latter

20 See p. 24 above.

1 On the assumption that innovations of the type discussed appear in “waves’’ or
“clusters,”” we obtain what Professor Schumpeter calls the Pure Model or First Ap-
proximation of his theory of the business cycle (vide op. cit., pp. 130 ff.). That the ap-
pearance of innovations tends to be distributed over time in ‘“clusters’ may, indeed, be
deduced from the analysis contained in this section. The discounted value of the effec-
tive profit expected by a firm is, other things being equal, the greater the less the un-
certainty of price expectations (or expectations of marginal revenues and expenditures),
including expectations of interest rates. Thus, many changes of production functions
which are technologically posgible will be found to increase the discounted value of the
maximum effective profit obtainable under given market conditions, when the uncer-
tainty of price expectations is small, but not when it is great. The former periods favor,
the latter discourage, innovations. Under conditions of a negative monetary effect, a
“wave"” of innovations causes an increase in the uncertainty of price expectations, and
thus inaugurates a period that is unfavorable to innovations. Should the economy re-
turn automatically to a new equilibrium, a period favorable to innovations would ap-
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has to become positive. As the expectations are likely to be elastic after the
fall in prices continues for some time, this requires that the monetary system
be, or become, responsive.”? But, as we already know, even this may fail to
stop the fall of prices, if the monetary effect acts entirely, or chiefly, via
changes in interest rates.

The type of innovations just discussed, however, is not likely to occur
under a regime of oligopoly and oligopsony, except as “industrial revolu-
tions.” Oligopsony, as we have seen, favors factor-neutral innovations. But,
such innovations must either be output-increasing at some date, or, instead,
diminish technological uncertainty. In neither case do they lead to the semi-
cycle described. If they are output-increasing at a certain date (or dates),
they lead, under conditions of a negative monetary effect, to a cumulative
fall in prices and an increasing exceéss supply of the products affected. The
fall in prices and excess supply of certain products, however, is not preceded
by an excess demand for factors and a cumulative rise in prices, as in the
case previously discussed. Oligopoly favors innovations which are output-
neutral. Such innovations must either be factor-saving at some date, or
diminish technological uncertainty. If they are factor-saving, and the mone-
tary effect is negative, the result is a cumulative increase in the excess supply
of the factors “saved’” and a cumulative fall of all prices.

Thus, under oligopoly, as well as under oligopsony, innovations are rather
more likely to lead only to a cumulative fall in prices and an increasing ex-
cess supply of factors or products, respectively, than to a semicycle of the
kind described. Such semicycles seem to be characteristic of an economy
dominated by the entrepreneurial responses of perfect competition, mo-
nopoly, monopsony, monopolistic and monopsonistic competition, rather
than of an economy dominated by oligopolistic or oligopsonistic group be-
havior. The semicycles, however, may appear also in the latter, when the
changes in marginal cost or marginal physical productivity are so large that
they induce firms to break the “discipline’” of the oligopolistic or oligopson-
istic group. Su~h changes are meant by the term “industrial revolutions”
used above.

We have studied the effects of innovations in an economy that was in

pear again. Professor Schumpeter assumes that this is actually the case. But, as shown
in the text, the return to a new equilibrium requires a reversal of the monetary effect
from a negative to a positive one (and even this may fail to restore equilibrium). Later
the monetary effect would have to reverse itself again, i.e., become negative, in order
that the new “wave’’ of innovations start, again, the semicycle described in the text.
Professor Schumpeter does not explain these reversals, and, besides, a theory of the
business cycle-that has to rely upon them implies rather artificial assumptions.

1 1t is possible, however, that price expectations become inelastic after a prolonged
fall of prices, because there is a belief in ‘‘normal’”’ prices, and the actual prices are re-
garded as having fallen below ““normal.” In such a case, the monetary system must be
or become, unresponsive.
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equilibrium. Now, let us assume that before introduction of the innovation
(or innovations) there was excess supply of certain factors, particularly in-
vestment goods and priw.ary factors engaged in the production of invest-
ment goods, either because of a propensity to consume below equilibrium
level,® or because of ‘‘exhaustion of investment opportunities” resulting
from capital accumulation in excess of the increase in the supply of primary
factors.” Both cases presuppose either that the monetary effect of a fall in
factor prices is absent or negative, or, if it is positive, that a diminution of
the real excess demand for cash balances fails to increase the demand for in-
vestment goods. The latter may happen, either because cash balances are
used chiefly to purchase securities and the consequent fall in interest rates
fails to stimulate the current demand for investment goods, or because the
intratemporal substitution effect and expansion effect are thwarted or over-
shadowed by adverse intertemporal substitution resulting from high elastic-
ity of the expectations which influence current demand for investment, or,
finally, because of oligopoly and oligopsony. Whichever the situation, we
shall assume that it is not changed by the innovations. This implies that the
innovation does net change the effective elasticities of (discounted) price ex-
pectations (or expectations of marginal revenues and expenditures) from
prevailingly elastic to prevailingly inelastic ones, or vice versa.

Under the conditions assumed, the effect of innovations depends chiefly
on whether they ‘“use” or ‘“save” investment goods and primary factors en-
gaged in the production of investment goods. If they ‘“use” investment goods
or the primary factors mentioned, innovations may serve to reduce the ex-
cess supply that existed before the introduction of the innovations. It should
be noticed, however, that this effect is temporary and only takes place during
the factor-using period of gestation of the innovations. Later, during the
output-increasing period of operation (which must follow, unless the innova-
tions merely reduce technological uncertainty), an excess supply of products
develops. In order that innovations maintain full employment of the factors
that otherwise would be in excess supply, an adequate continuous flow of in-
novations that ‘“use” these factors is necessary. In the case, however, that
the innovations ‘“save’” the factors that are in excess supply, i.e., invest-
ment goods and primary factors engaged in the production of the latter, the
excess supply is increased by the innovation. Innovations then only render
the situation more acute.

Widely held among economists is the opinion that a continuous adequate
flow of innovations is an offset against the employment-reducing effects of a
fall of the propensity to consume, or of capital accumulation exceeding the
increase in the supply of primary factors of production. This opinion is in-

3 Cf. p. 55 above.
* Cf. p. 68 above.
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correct when expressed without specification of the nature of the innovations.
It is only true in the special case, when the innovations ‘“‘use’” investment
goods and primary factors engaged in their production. It is not true, when
the innovations are “neutral” with regard to the factors mentioned, and it
is wrong a fortior: when the factors are “saved” by the innovations. In the
last case, the innovations, far from offsetting the diminution of the propen-
sity to consume or the accumulation of capital, are an additional cause of
underemployment of factors of production. There is no theoretical nor em-
pirical reason why the innovations should “use” the underemployed factors.

In fact, under oligopsony they tend rather to be factor-neutral, and under
oligopoly there is a definite tendency for innovations to be factor-saving.
Thus, in an economy in which entrepreneurial responses are oligopsonistic
and oligopolistic, innovations cannot be relied upon, except in the case of
“industrial revolutions,” as an influence offsetting a decline in the propen-
gity to consume or capital accumulation outrunning the supply of primary
factors. Under oligopoly, they are likely to aggravate the underemployment
of factors, rather than help to alleviate it. This holds even in the case when
the innovations would, against our previous assumption, cause such a change
in the effective elasticities of expectations as to result in a positive monetary
effect. For, we know that oligopsony and oligopoly may thwart the effect of
excess cash balances upon the demand for factors of production. Irrespective
of the nature of the monetary effect, oligopoly provides a fertile soil for the
growth of permanent ‘“technological unemployment.”



CHAPTER XIII

THE PrOBLEM OF PoLicYy

We BAVE FOUND that only under very special conditions does price flexibility
result in the automatic maintenance or restoration of equilibrium uf demand
for and supply of factors of production. These conditions require a combina-
tion of such a responsiveness of the monetary system and such elasticities
of price expectations as produce a positive monetary effect, sensitivity of
intertemporal substitution to changes in interest rates (if the positive mone-
tary effect leads to a change in the demand for securities rather than to a
direct change in the demand for commodities), absence of highly specialized
factors with demand or supply dependent on strongly elastic price expecta-
tions, and, finally, absence of oligopolistic or oligopsonistic rigidities of out-
put and input. To a certain extent, the absence of a positive monetary effect
may be replaced by the stabilizing influence of foreign trade in an atomistic
international market (among the different countries). There are good reasons
to believe that these conditions were approximately realized in the long run
during a period which extended from the 1840’s until 1914. During this pe-
riod, price flexibility was a workable norm of long-run economic policy.
The feeling of stability and security of the economic order which perme-
ated this period (with possible exceptions during the years 1873-1896), cre-
ated a strong belief in a ‘“normal’’ level of certain economic quantities, includ-
ing prices. Long-range effective price expectations were, therefore, prevail-
ingly inelastic. A prolonged rise or fall of prices was expected to reverse itself,
and the real demand for cash balances varied, in the long run, in the same
direction as prices. With metallic monetary standards of one kind or another
prevalent, the monetary system was, for the most part, unresponsive in the
long run. This favored the emergence, in the long run, of positive monetary
effects of price changes. In view of the feeling of security and stability dom-
inant among entrepreneurs, the uncertainty of price expectations was small
and the demand for investment goods was sensitive to changes in (long-term)
interest rates. Entrepreneurial responses were only rarely based on oligo-
polistic and oligopsonistic group behavior. Under these circumstances, price
flexibility led, in the long run, to the operation of the intratemporal sub-
stitution effects and expansion effects which automatically stabilized the
economy, and intertemporal substitution effects acted with the same result.
This stabilizing function of price flexibility, however, operated only in the
long run. Short-run effective price expectations were frequently elastic (or
of unit elasticity), and the development of credit money also made it possible
for the monetary system to be responsive in the short run. If elastic short-
run price expectations happened to coincide with short-run unresponsiveness
of the monetary system, or if, conversely, inelastic short-run price expecta-
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tions happened to coincide with short-run responsiveness of the monetary
system, the monetary effects of price changes were negative.! In addition,
elastic short-run price expectations frequently exercised a direct destabiliz-
ing effect upon current demand for and supply of factors of production, even
if the monetary effect was positive. Therefore, price flexibility, particularly
flexibility of factor prices, which acted as a stabilizing influence in the long
run, failed to do so in the short run. We find accordingly that while remark-
ably stable in the long run, in the short run the capitalist economy of that
period was subjected to strong fluctuations of employment, output, and
prices. These fluctuations appeared in the form of the business cycle.
Long-run (but not necessarily short-run?) price flexibility thus became
universally recognized as a canon of economic policy. It must be mentioned,
however, that price flexibility operated as a long-run stabilizing force in the
economy, not only because a fortunate combination of circumstances pro-
duced the substitution effects and expansion effects, intertemporal and intra-
temporal, that made such an operation possible, but also because the forces
making for excess supply of factors of production were rather weak, and
small substitution and expansion effects sufficed to maintain or restore
equilibrium. A rapid increase of population, the opening of new countries
and continents to capital investment, and the opening of new sources of sup-
ply of natural resources prevented the stock of investment goods from
growing very much faster than the supply of primary factors of production.
This maintained a high marginal productivity of investment goods. The high
rate of population increase and the much lower per capita income (than at
present) maintained the propensity to consume at a high level. The absence
of widespread oligopolistic and oligopsonistic group behavior among entre-
preneurs prevented the discrimination against factor-using innovations that
is exercised under this type of entrepreneurial response. Thus, innovations
acted, much more frequently than at present, as a source of direct increase in
the demand for factors of production. Under the conditions described, the
tendencies that might have operated in the direction of oversaving, exhaus-
tion of “investment opportunities” and of ‘“technological unemployment”
were rather weak. Such tendencies as were present were easily coped with
(except for the period 1873-1896) by the long-run intratemporal substitution

1 The former coincidence seems to have been characteristic of financial panics, when
the real demand for cash balances increased but the real quantity of money, instead of
increasing to a greater extent as required in order to produce a positive monetary ef-
fect, decreased. The latter coincidence seems to have been the rule during ordinary
business recessions, when the fall in prices led to a decrease in the real demand for
cash balances, but this failed to result in a positive monetary effect, because a wave of
liquidations caused the real quantity of bank money to decrease by an even greater
amount.

3 For instance, speculation was defended by the argument that it stabilizes prices in
the short run.
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effects and expansion effects, and by the stabilizing intertemporal substitu-
tion effects which resulted from price flexibility. Price flexibility was success-
ful as a long-run stabilizer of the economy, not only because the conditions
under which it produces the equilibrating effects expected from it by tradi-
tional doctrine were approximately fulfilled, but also because the task it faced
was an easy one.

In our present capitalist economy, the forces that elicit oversaving, ex-
haustion of “investment opportunities,” and ‘technological unemployment”
have greatly increased in strength. Simultaneously, the conditions which en-
dowed price flexibility with a long-run stabilizing influence upon the econ-
omy (in particular the flexibility of prices of factors of production) have
largely disappeared. The experienges of two world wars, of political and social
upheavals, of war and postwar inflations, of the great depression which fell
from what appeared to be a clear sky, in the mind of the business world; all
these have shattered the belief in a long-run “normal.” Whatever our efforts,
this belief will not be restored for a long time; it may take a generation or
more to do so. Without specific government intervention designed to influ-
ence them, long-range price expectations are likely to be elastic for a long
time to come. The great uncertainty of price expectations (“lack of con-
fidence’’®) that results from the experiences mentioned has made intertem-
poral substitution and, consequently, the demand for investment goods,
highly insensitive to changes in interest rates.* The growth of oligopolistic
and oligopsonistic groups to a dominant position in present-day capitalism
prevents a positive monetary effect of a change in prices from being trans-
lated into an ircrease in output or an increase in demand for factors of pro-
duction. The disappearance of atomistic conditions in international trade
(among the different countries involved) has undermined the stabilizing in-
fluence of this trade. All this renders price flexibility inapplicable under
present conditions as a norm of either long-run or short-run economic poli-
cies.

In view of the fact that long-range price expectations are, under present
conditions, likely to be elastic, an automatically working unresponsive mone-
tary system (in the long run) cannot be relied upon to pfoduce positive
monetary effects. In order to produce such effects it is nefessary to have
monetary management planned in accordance with our Geeral Rule. Such

3 Cf. Jacob Marschak, “Lack of Confidence,” Social Research, Vol. 8, 1941, pp. 41-62.

¢ See pp. 61-62 above. Cf. also, J. E. Meade and P, W. S. Andrews, “Summary of
Replies to Questions on Effects of Interest Rates,” Oxford Economic Papers, No. 1,
October, 1938, pp. 14-31; R. 8. Sayers, “Business Men and the Terms of Borrowing,”
ibid., No. 3, February, 1940, pp. 23-31; and P. W. S. Andrews, ‘A Further Inquiry into
the Effects of Rates of Interest,” ibid., No. 3, February, 1940, pp. 32-73. See also,
J. F. Ebersole, “The Influence of Interest Rates upon Entrepreneurial Decisions in
Business—A Case Study,” Harvard Business Review, Vol. 17, Autumn, 1938, pp. 35-39.
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management requires that any increase in the real demand for cash balances
associated with falling prices be met by an even larger increase in the real
quantity of money. This presupposes the abandonment of revision of the
gold standard, as well as of the present banking system, in which creation of
credit money is not subject to the control and effective influence of an
authority charged with responsibility for the maintenance of the stability of
the economy.® The adoption of a monetary system, managed according to
our General Rule, so that price changes may be accompanied by a positive
monetary effect, is the first condition of economic stability in our times. This
condition, however, is not sufficient, because the positive monetary effect is
likely to fail to produce the intratemporal substitution effects and expansion
effects necessary for the stabilization of the economy.

If the positive monetary effect results merely in a fall of interest rates,
monetary policy must be supplemented by measures which assure directly
an increase in the demand for commodities. This requires subsidies given
directly to consumers (who will use the money to buy commodities, not
securities) or a direct exercise of demand for investment goods by the govern-
ment (i.e., public investment). Most economists think that such measures
have a multiplier effect which causes an initial government expenditure (con-
sumers’ subsidy, as well as public investment) to be followed up by an in-
creased demand for commodities by private firms. Such a multiplier effect,
however, may be heavily reduced, or even thwarted, by oligopolistic and
oligopsonistic group behavior. This will happen under oligopoly, if the ini-
tial government expenditure strengthens the discipline of the oligopolistic
groups to such an extent that it spends itself largely, or entirely, in an in-
crease of the degree of monopoly. Under oligopsony, the multiplier effect
will be thwarted, even without an increase in the discipline of the group, if
the shift of the marginal-value-productivity ‘curve, resulting from a change
in the demand for the commodity, is confined within the range of dis-
continuity of the marginal-expenditure curve. Thus, in order to be effective,
the government spending must be either on such an enormous scale as to
achieve its results even without, or with only a slight, multiplier effect, or it
must be associated with a policy that dissolves the oligopolistic and oligop-
sonistic groups.

The dissolution of these groups cannot take the form of a return to perfect,
or even monopolistic and monopsonistic, competition among private firms.
The formation of monopolistic and monopsonistic group behavior is not
merely the result of “greed for profit.” Rules of oligopolistic and oligopson-
istic group behavior emerge because, without them, no firm would be able to

% The Hundred Per Cent Reserve Plan is one of the means by which the determina-
tion of the quantity of money may be effectively concentrated in the hands of an au-
thority charged with the responsibility mentioned.
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predict the reaction of other firms to a change of its price.® These rules per-
form the social function of making such prediction possible. Mere removal of
these rules would not establish perfect competition, nor even monopolistic
or monopsonistic competition, in the Chamberlin sense, for all these forms
of entrepreneurial response require that the effects of a change of a firm’s
price be spread evenly over so many other firms that none of them reacts.
Oligopolistic and oligopsonistic group behavior arises where this basic pre-
requisite of both perfect and monopolistic or monopsonistic competition is
not satisfied. Consequently, the mere removal of oligopolistic and oligopson-
istic rules would result in general unpredictability of other firms’ reactions, a
state which may be fittingly described as “oligopolistic (or oligopsonistic)
chaos.” These rules must, therefore, be replaced by new rules, namely, by
rules of public policy, drawn in the interest of the efficient functioning of the
economy. In some cases, this may be achieved by subjecting the firms in
the oligopolistic or oligopsonistic group to regulation by public agencies that
formulate and enforce the new rules. This may work when the group con-
sists of a large number of small firms that were obliged to adopt oligopolistic
or oligopsonistic group behavior (frequently with the aid of governmental
“fair trade” legislation), because the effects of each firm’s price policy are
concentrated upon a very small number of other firms. But, in most cases of
obnoxious oligopoly and oligopsony, socialization of the respective industries
or trades appears to be the only means of securing their operation according
to rules compatible with the stability and efficiency of the economy.”
Without all the measures described, price flexibility cannot act, under
present conditions, as a stabilizing influence in the economy; it may even act
as a destabilizing force. But, if these measures are adopted, flexibility of all
prices proves to be superfluous. The desired positive monetary effect can be
obtained directly by means of monetary management. Furthermore, if long-
range price expectations are prevailingly elastic, less monetary management,
and also less government expenditure, are required when some important
price (or prices) in the economy is (or are) rigid, than when all prices are
perfectly flexible. For, rigidity of some important? price (or prices) will pro-
duce directly the intratemporal substitution effects and expansion effects
needed to stabilize the economy, without going through a general fall of
prices, a consequent increase in the real demand for cash balances, and,
finally, a greater increase in the real quantity of money to create a positive

¢ Cf. pp. 39—40 above.

T The proper rules of operation to be applied by socialized enterprises are discussed in
the present writer's essay On the Economic Theory of Socialism (Minneapolis: Uni-
versity of Minnesota Press, 1938).

$ By “important’’ price, we mean, in this context, the price of a commodity which is
a large item in the community’s aggregate expenditure.
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monetary effect.® Thus, the less flexible some important price (or prices), the
less monetary management is required, and the less may the effects of mone-
tary management be thwarted by oligopolistic and oligopsonistic group be-
havior.!* This indicates the advisability of fixing the price of some important
commodity in the economy.

Since changes of relative prices of goods perform the important function of
making the allocation of resources responsive to consumers’ demand, only
one price should be fixed, and all other prices should be flexible, so that rela-
tive prices can adjust themselves to the choices of consumers and to relative
marginal costs of production.! In order that the price fixing lead to practical
results, a commodity must be chosen that stands in substitution and output
relations with the greatest number of other commodities. In an industrial
country, labor is the most appropriate commodity for thigs purpose, and fix-
ing of money wage rates!? will serve best as a means of securing stability of
the economy. In an agricultural country, some staple product (e.g., wheat,
coffee, sugar) may be chosen for this purpose. In the United States, it may
be desirable to fix both money wage rates and the price of some staple agri-
cultural product, with a long-term adjustment of the two, according to
changes in the marginal labor-cost of the product chosen. Such price fixing
would not only reduce the amount of monetary management required to
secure the proper operation of the economy, but would also remove the
possibility that flexible prices might turn into a source of instability of the
economy, if errors were made in monetary management.

Instead of fixing the price of one important commodity in the economy,
one may choose to stabilize the general level of commodity prices. This, too,
would secure the operation of the intratemporal substitution effects and

¢ Foreign trade, in an atomistic international market (with regard to the different
countries), performs the same function as price rigidity, i.e., it secures the direct opera-
tion of substitution effects and expansion effects, without need of a positive monetary
effect. Cf. pp. 4547 above.

10 An economy, in which oligopolistic and oligopsonistic group behavior has been
abolished by socialization of the pertinent industries and trade, can, therefore, ‘“toler-
ate” a much larger dose of price flexibility than the economy of oligopolistic and oligop-
sonistic eapitalism.

11 This would preserve what Professor Hansen calls structural price flexibility (cf.
Fiscal Policy and Business Cycles, Norton and Co., New York, 1941, pp. 313-314). It
must be mentioned, however, that such adjustment serves the purpose mentioned only
in absence of monopoly and monopsony (including monopolistic and monopsonistic
competition), as well as in the absence of oligopoly and oligopsony, i.e., only under per-
fect competition, or under appropriate ‘“‘rules of the game,”’ established by socialization
(or, in certain cases, also by public regulation of private firms).

13 This means, in practice, stabilizing an index number of money wage-rates and let-
ting relative wage-rates adjust freely to each other.
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expansion effects needed to maintain stability of the economy. It would do so
by preventing commodity prices from changing all in the same proportion
(or even direction). The stabilization of the general level of commodity
prices, however, would require much more monetary management than the
fixing of the price of a single commodity (or of the price level of a very small
group of commodities), and it would also increase the destabilizing con-
sequences of errors in monetary management. The arguments in favor of the
latter are thus similar to some of the arguments in favor of the gold standard
and against a “price-index standard.” The gold standard implies fixing the
money price of one commodity, namely gold, and is similar to our proposal
to fix one price in the economy. But gold is a rather poor commodity to
<choose for this purpose. It has direct substitution and output relations with
an extremely small number of other commodities. From the point of view of
facilitating the operation of intratemporal substitution and expansion effects
and thus securing full employment of factors of production, the gold stand-
ard has no more merit than (say) the pepper standard. Notwithstanding, its
basic idea, that of fixing the money price of one commodity, is perfectly
sound. But the commodity chosen for this purpose must be such as to pro-
vide the greatest facility for the operation of intratemporal substitution ef-
fects and expansion effects in the economy.

That stabilization of certain prices is necessary, in order to prevent in-
stability of the economy, is commonly recognized during periods of inflation-
ary pressure, as in our present war economy. If we followed the traditional
-doctrine of regarding price flexibility as a norm of economic policy, we should
let prices, including factor prices, such as wages, rise, and rely upon the rise
in prices to produce automatically the substitution effects and expansion ef-
fects that will absorb excess demand in all markets. We know well that this
will not work, unless the decrease in the real demand for cash balances
(which, under prevailingly elastic price expectations, results from generally
rising prices) is met by an even greater reduction in the real quantity of
money, i.e., unless proper management makes the monetary system re-
sponsive. We know, furthermore, that this is not sufficient, and that it would
not work if the result were merely to raise interest rates. Consequently, the
demand for commodities must be reduced directly, by means such as taxa-
tion, forced saving, rationing of expenditures, etc. Finally, in order to insure
that the decrease in the demand for products is not prevented, by oligopolies
and oligopsonies, from being translated into a reduced demand for factors
of production, we regulate the output and input directly by means of such
measures as licensing of output, priorities on certain factors of production,
ete. (this is being done as a substitute for the dissolution of oligopolistic and
-oligopsonistic groups, which would make the price mechanism applicable
also in a war economy). We also know that the amount of monetary manage-
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ment necessary in order to prevent inflation and a cumulative increase of
the excess demand for commodities can be reduced greatly by fixing impor-
tant prices, such as money wage-rates,”® and that this also helps to minimize
the consequences of possible errors in monetary management.

The arguments that apply with regard to maintaining the stability of the
economy in the face of the danger of a cumulative increase in the excess de-
mand for commodities also apply with regard to maintaining the stability of
the economy, in the face of the danger of a cumulative increase in the excess
supply of some or all factors of production.

13 Strangely enough (or, if the sociology of the case is taken into account, not strangely
at all), the people who insist upon the necessity of keeping money-wages flexible—in
times of depression—are the same ones who demand a ceiling on money wages to pre-
vent inflation.
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TrE STaBILITY OF EcoNoMic EQUILIBRIUM*

1. The Hicksian Conditions

THE THEORY of stability of economic equilibrium is based on the assumption
that an excess demand for a good causes a rise in its price, while an excess
supply causes a fall in price. The equilibrium is thus said to be stable when,
in the neighborhood of the equilibrium position, a price above the equilibrium
price causes excess supply and a price below the equilibrium price causes ex-
cess demand. This condition was first stated by Walras. Walras, however,
formulated it in a way which limits its applicability to partial-equilibrium
analysis. Within the framework of general-equilibrium theory the stability
conditions must take into account the repercussions of the change in price
of a good upon the prices of other goods as well as the dependence of excess
demand (or excess supply) of a good on the prices of the other goods in the
system. This has been done by Professor Hicks.!

According to Professor Hicks, the economic system is in stable equilibrium
if a rise of the price of any good above the equilibrium price causes an excess
supply of and a fall of the price below the equilibrium price causes an ex-
cess demand for that good, when the prices of all other goods in the system are
80 adjusted as to maintarn equilibrium tn all other markets. Otherwise the sys-
tem is either in unstable or in neutral equilibrium. The former is the case
when a rise of the price above the equilibrium price produces excess demand
and a fall of the price produces excess supply; the latter is the case when no
excess demand or excess supply is produced. In both cases adjustment of
all other prices maintaining equilibrium in the other markets is presupposed.
This formulation of the theory of stability of equilibrium leads to a series of
conditions which are best formulated mathematically.

Let there be n+1 goods in the economy and let one of them, say the
(n+1)th, serve as money and numéraire. Denote by p,(r=1, 2, - - - , n) the
price of the rth good; p.41=1 by definition. Write further D,(py, ps, * * * , Pa)
for the demand function and S,(pi, pz, * + +, P») for the supply function of
the rth good. We have then n independent excess-demand functions X, de-
fined by

(Ll) X'(plr Dey *° pn) = D'(pl) P2y c pﬂ) - S'(ply Ds, c -, pn)
(r=1,2,---,n).

The system is in equilibrium when X,=0 (r=1, 2, - - -, n). The equi-
librium is stable when, at the equilibrium point,

* Also issued as Cowles Commission Papers, New Series, No. 8.
1 See Value and Capital, pp. 66 ff. and pp. 315-316.
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dx,
ks AP )
(1.2) apr (rands = 1,2 )
. rands=1,2,---,n).
X,
2200 =),
dp.

The inequality indicates negative excess demand (i.e., excess supply) when
the price rises above equilibrium, and positive excess demand when the price
falls below equilibrium. The equations indicate that the prices in the other
markets are adjusted to maintain equilibrium in these markets.?

Let us write

X,
(1.3) Ay = 3 (rands=1,2, -, n).
Dr
We have
dX, dp dps dpa
14 —_— = QT Qa, st Aoy ct Qon——
(1.4) e 1 . + ax i + + a., + + an

(3"""1,2,"‘,11)'

Exchanging places between dX,/dp, and a., and taking into account (1.2),
we obtain the equations

dp dp dp..
- Qi = Q11 1 + Qs 2 + . e s + 0 + « o + Q1n ,
dpr dp, dpr
dpl dpﬁ er dpn
1.5 — Ay = Ay + a R + ... U — )
(1.5) 1 dp, 2 dp, dp. dp,
d d dpa
_ah'=a”1ﬂ+a"3.ﬂ+...+ 0 +,._+am‘_p_.
dp. dp. dp,

1 The stability conditions can also be expressed in terms of excess d€mand for money.
The aggregate value of the excess demand in all # markets is the excess supply of

money, i.e., .
- Xn+l = Z P.X.-

el

All other markets remaining in equilibrium, we have X, =0 for s 7 and

dXnn aX,
—_—— = Xr r —5 — *
dpr tr dpr
At the equilibrium point X, =0 and, by virtue of (1.2),
(1.3) %z’;l:j.>o (r-1y2v"')”)o

Thus the excess demand for money must become positive when the price of a good
other than money rises above equilibrium, and become negative when the price falls
below equilibrium,
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Write

€1.6) J =

Gp1 Qpz* * * Qpp

and denote by J,, the cofactor of a,,. Solving the equations (1.5) we get
(1.7 —=—<0 (r=1,2,---,n).

This is negative because of (1.2).

Amplifying and modifying Professor Hicks’s terminology, we introduce the
concept of partial stability of different order and rank. The system is said to
be partially stable of order m (m =n) if (1.2) is satisfied when only m other
prices are adjusted and the remaining prices are kept constant.? By a procedure
analogous to that leading to (1.7) we obtain as a condition of partial stability
of order m

er Jnn,-' ¢ n—m
0 () - Fmem g iy,
dp, —m Jnn,---.n—-«.rr

where the numerator and the denominator are cofactors of J of order m and
m—1 respectively. The subscript on the left-hand side indicates which prices
are kept constant (namely, m+1, m+2, - - -, n). The concept of partial
stability is always relative to the prices which are kept constant. The system
may be partially stable of order m if certain n —m prices are held constant but
may fail to be 8o if n—m other prices are kept constant. When the system
is partially stable of order n (n being the number of goods, exclusive of
money) we say that it is lotally stable. The condition (1.8) then turns into
(L.7).

The system is said to be stable of rank m (and unstable or neutral of rank
n—m) if it is partially stable of order m but not of any higher order. The
rank of the stability of the system is thus the highest order of partial stabil-
ity it possesses. A totally stable system has stability of rank n.

Partial stability of order m is said to be perfect when the system shows
partial stability of all lower orders with respect to any prices being held con-
stant. Otherwise the partial stability is said to be imperfect. This definition
of perfect partial stability applies also to partial stability of order =, i.e.,
to total stability. In virtue of (1.8) the condition for perfect stability of order
m can be written

$ In this case (1.2) holds for r and s =1, 2, - < -, m.
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G Q2 *°° Qim

. 02 a "'a‘l .
>0,:--, sign v " = gign (— 1)™,

.......

a1 Qi

(1.9) an < 0, l

Qgy Gz

Qm1 Cm2 * * * Qmm

the numeration of the goods being, of course, arbitrary. These are the Hick-
sian conditions for perfect stability.¢

2. Dynamic Stability Conditions

The reader will have noticed that in the mathematical formulation of the
theory of stability of economic equilibrium the basic assumption of that
theory, namely that excess demand for a good makes its price rise and excess
supply makes it fall, does not appear explicitly. This assumption, however,
is tacitly implied in the choice of the condition that excess demand should
occur when the price is below equilibrium and excess supply should occur
when it is above equilibrium. In order to clarify all the implications of
stability analysis the basic assumption mentioned must be explicitly intro-
duced into the mathematical formulation of the theory of stability equi-
librium. When this is done, stability analysis becomes part of a dynamic
theory, as was shown recently by Professor Samuelson.® The traditional
method of treating the stability of economic equilibrium, as applied by
Walras, Marshall, and Hicks, is but an implicit (and therefore imperfect)
form of dynamic analysis.

The basic assumption of stability analysis, i.e., that excess demand causes
the price to rise and excess supply causes it to fall, can be formulated as fol-
lows:

2.1) sign id’;—'; sign X, (r=1,2,---,mn),
where dp,/dt is the rate of change of price over time. Let

(2.2) GZ: - = F,(X,) (r=1,2---,m)
be a set of functions which satisfy the relations (2.1). Then by (2.1) we have
(2.3) F,(0) =0 (r=1,2,---,m),

a8 the equilibrium conditions of the system.
In (2.2) we have a normal system of n differential equations which has the

4 Professor Hicks limits the concept of perfect stability to total stability. The condi-
tions for perfect stability given by him are thus only for the case m =n,

§ ““The Stability of Equilibrium: Comparative Statics and Dynamics,”” Econometrica,
Vol. 9, April, 1941, pp. 97-120.



ArPENDIX 95

solutions p,(t) (r=1, 2, - - -, n).* The functions p,(t) are the adjustment
paths of the prices and the equilibrium is stable when these paths lead back
to the equilibrium prices, unstable when they lead away from them, and
neutral when neither is the case.” Expressing all prices in terms of deviations
from the equilibrium prices, i.e., putting the latter equal zero, we thus have
stable equilibrium when
(2.4) ‘lim pe() =0 (r=1,2,---,n).
In order to solve the equations we expand, on the right-hand side of (2.2),
F, and X, by Maclaurin’s theorem and retain only the linear part of the
expansion. Expanding F,, we have

dp.
=F’(0)X' (r=l,2,---,n),
dt
and then, expanding X,, we obtain
dp, n
(2'5) dz: =F"E aflp' (r= 1, 2,"' ,n),
]

where p, is expressed as a deviation from the equilibrium price p,°=0.
F./=F,(0)=const. and a,,°=¢.(p:% pa° * * +, Pa?) =const. We have now
a system of linear equations with constant coefficients.

It will be noticed that in view of (2.1)

(2.6) F,(0) >0 (r=1,2:-+,n)

Thus when the functions on the right-hand side of (2.2) are taken as linear
in X, the basic assumption of stability analysis implies necessarily that the
speed of increase of price 18 the greater the greater the excess demand. F,’'(0)
may serve as a measure of the flexibility of the price p,. In general it will be
said that the price is flexible when F,’(0)>0, inflexible, or rigid, when
F,’(0) =0, and negatively flexible when F,’(0) <0. The last two cases are ex-
cluded by (2.6)¢
The solution of the linear system (2.5) is given by the set of functions

k

2.7 () = 22 qra(t)e* (r=12-..-,n),

=]

¢ It is assumed that the existence conditions are satisfied. This is always the case
when the functions F, and X, (r=1, 2, « - -, n) and their first derivatives are continu-
ous.

7 These definitions are broader than those on the first page of this Appendix and in-
elude the latter as a special case.
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where the A\, (s=1, 2, - - -, k) are the k (k=n) distinct roots of the char-
acteristic equation®

Flay® — N Fyap® <o Fiay,®
Fy'ay® Fy'am® — A - -+ Fy'aa,®

2.8) 1) = s Qg1 2 a2y 2 03 —o,
F,.’a,.1° F.'Gngo ¢ Fnlanno - k

and the g,.(f) are polynomials in ¢ of degree one less than the multiplicity of
the root A,.? Of the coefficients of the polynomials n are arbitrary and deter-
mined by the initial conditions (i.e., by the initial disturbance of equilib-
rium), the remaining coefficients are found from a system of homogeneous
linear equations with matrix of coefficients as given in (2.8).

Let the roots be complex and write

(2.9) A= RMN) + 1IN (=1,2---,k),

where the two terms on the right-hand side indicate the real and the imagi-
nary part respectively. This includes real roots as a special case in which
I(\)=0. Writing I(\.) =81, we have

(2.10) eMt = gBOnt(cos Bt + ¢ sin Bt).
The equilibrium is thus stable, i.e. (2.4) is satisfied, when
(2.11) R(\) <0 fors=1,2 -,k

This is the stability condition which in the dynamic theory replaces the
static condition (1.7). If some R(\,) >0 we get limep,(t) = + = (r=1, 2,

-« +, n), and the equilibrium is unstable. If some R(\,) =0 and no E(\,) >0
the equilibrium is neutral.

As in the static theory, we introduce the concepts of partial stability of a
given order and of rank of stability of the system. The dynaniic system is
partially stable of order m if it is stable when only m prices are allowed to
adjust themselves and the other n —m prices are kept constant. This implies
that

(2.12) F/ =0 forr=m+1,-+-,n
and
(2'13) p.5p0°=0 fors=m+1,~--,n.

8 Professor Samuelson (op. cit., pp. 109—-110) leaves out the factors F,’ in the charac-
teristic determinant. This can be done only when Fy’ = Fy’ = « . « =F,’ Hisresults thus
hold only for the special case where the flexibility of all prices in the system is the same.

® Thus when ), is a simple root the corresponding polynomials ¢,,(¢) (r=1,2, - - -+ ,n)
reduce to constants.
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The system of equations (2.5) turns into

d r hicd
(2-14) _}')- = Frlz QreDe (T =12--. ) m)
dt sl
and the solutions become
k
(2.15) p(t) = 2 gu()et (r=1,2,---,m;k S m).

sl

The condition for partial stability of order m is given, as before, by (2.11)
except that the A, are roots of a characteristic equation of order m. The char-
acteristic determinant of this equation is a principal minor of order m of the
characteristic determinant in (2.8).

When the dynamic system is partially stable of order n we say that it is
totally stable. The highest order of partial stability of the system is called the
rank of the stability of the system.

When the characteristic determinant is symmetric all roots are real.!° In
order that they be all negative it is necessary and sufficient" that the Hick-
sian conditions (1.9) be satisfied. Dynamic partial stability of order m thus
requires and implies perfect Hicksian stability of the same order. This is
clear: symmetry of the characteristic determinant of order m implies (and
requires) symmetry of all its principal minors.

8. Implications of the Validity of the Hicksian Conditions

The Hicksian conditions for perfect stability are equivalent to the dy-
namic stability conditions when the characteristic determinant of order m
is symmetric. Let us examine the economic meaning of such symmetry. We
have from (2.2)

d / dp.
3.1 F, = =12 .- .
3.1) =(5) r , m)
Taking into account (1.3) we obtain
9 [ dp,
(3.2) F,a,, = ™ ( dI: ) (rands=1,2,:--.,m).

19 We assume that the F,’a,, are all real, and apply the well-known theorem about the
characteristic (or secular) equation proved in the theory of determinants. Cf., for in-
stance, G. Kowalewski, Einfuhrung tn die Determinantentheorie (Berlin and Leipzig,
1925), pp. 114 fi.; H. W. Turnbull and A. C. Aitken, An Introduction to the Theory of
Canonical Matrices (London and Glasgow), p. 101. A very simple proof is given by F. R.
Moulton, Differential Equations (New York, 1930), pp. 298-299.

U This is the fundamental theorem about definite Hermitian forms. Cf. Kowalewski,
op. cit., p. 199.
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The symmetry F,’a,,=F,'a,, thus implies

d dpr ] dp.)
3.3 —(==) = —( = ds=1,2,+--
(3.3) ap.( dt ) ap.( dp. (rand s » m),

i.e., the marginal effect of a change in the price p, upon the speed of adjustment
of the price p, equals the marginal effect of a change in the price p, upon the
speed of adjustment of the price p..12 ’

The symmetry of the marginal effect of a change in one price upon the
speed of adjustment of another price can be clarified further by a mathemati-
cal consideration. The symmetry conditions (3.3) are the sufficient conditions
for the integrability of the total differential equation

m dpr

(3.4) '};1 ”

When conditions (3.3) hold, there exists a function (or rather a class of
functions)!?

(3.5) P[pu(®), 2a(8), - - -, Pm(®)]

11t has been held by some economists that, in order that static equilibrium and
stability analysis be applicable, the speed of adjustment must be the same in each
market. This view was expressed by S. Kohn (“On the Problems of the Modern Theory
of Price and Value,” Economista, 1925, in Polish); by P. N. Rosenstein-Rodan (‘Das
Zeitmoment in der Mathematischen Theorie des wirtschaftlichen Gleichgewichtes,”
Zeitschrift far Nationalokonomie, Vol. 1, 1930, pp. 129-142, and “The Role of Time in
Economic Theory,” Economica, N.S., Vol. 1, February, 1934, pp. 90-91); and by 8imon
Kuznets (“Equilibrium Economics and Business-Cycle Theory,” Quarterly Journal of
Economics, Vol. 44, February, 1930, p. 404). Asshown above, this is wrong. The condition
of applicability of static analysis is not equality of the speed of price adjustment
in each market, but the symmetry of the cross effects of a change in one price upon
the speed of adjustment of the other, as indicated in (3.3). This symmetry is similar
to the Hgqtelling conditions in the pure theory of demand or supply without budget
limitations (“Edgeworth’s Taxation Paradox and the Nature of Demand and Supply
Functions,” Journal of Political Economy. Vol. 40, October, 1932, pp. 691 and 694).
These conditions are

dp, = 0.

oD, _ oD,
ap ap

and ) ’ (rand s=1,2,:..,m).
as, - as,
P, apr

If these conditions are satisfied we have, on account of (1.1) and (1.3), a,, =a,r (r and
gm1,2, «+¢ ) If F’=F,' (rands=1,2, - .- -, ), this implies the fulfillment of the
condition (3.3). Thus, when the flexibility of all prices is the same, the condition of
applicability of static-equilibrium and stability analysis is identical with the Hotelling
conditions for demand and supply functions.

13 If P is a solution of the equation then any function ¢(P) such that ¢’(P) » 0 is
also a solution.
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such that

dp, aP
3.6 — = =1 2’ ey, ,
(3.6) TR0 (r=1, m)

i.e., such that the speeds of adjustments are its partial derivatives. The equa-
tion (3.4) can be interpreted as the maximum condition of this function (or
class of functions!). The adjustment paths p.(t) (r=1,2, - - -, m) are then
co-ordinated into a consistent system maximizing this function. The func-
tion P may, therefore, be called the adjustment potential, and a dynamic sys-
tem for which an adjustment potential exists will be called an infegrated
system; m will be called the order of tntegration of the system. From (3.3) we
see that when the system is integrated of order m it is also integrated in all
lower orders. The Hicksian conditions provide the sufficient®® conditions of
(partial) stability (of order m; m Sn) for integrated (of order m) dynamic
gystems.

The economic meaning of an integrated system can be illustrated as fol-
lows. Suppose that the m adjustment paths p,(t) (r=1, 2, - - -, m) are de-
termined by a planning authority that wants to maximize at each moment
the total welfare of the community. The adjustment paths must then satisfy
the maximum conditions of a function like (3.5). As atomistic competition
automatically produces (though not without important qualifications) maxi-
mum total welfare within a static system, similarly a dynamic system may,
under appropriate circumstances, imply the maximization of a potential
function which serves as an indicator of total welfare.

4. Homogeneous Systems

Consider a system consisting of n+1 goods and suppose that the (n+41)th
good functions as money. Let the excess-demand functions of m goods other
than money (m<n) be homogeneous of zero degree in the prices of these
goods,'® and let the excess-demand functions of the remaining n—m goods

U The second-order maximum conditions are given by the Hicksian inequalities (1.9).
In order to satisfy these, the functions ¢ (P) must be restricted to cases where ¢’(P) >0.

¥ The conditions of integrability of (3.4) are that $(m —1) (m —2) equations of the
form

Tlan(3) -G+ 23 - .Jl. )]
dp'[ ap.(ap' -3}: ap.)]

are satisfied; for this, (3.3) is sufficient but not necessary.

18 A function f(z1, Zs, * * *, Zm} Tm+1, * * =, Za) i8 8aid to be homogeneous of the »th
degree in the variables 71, s, « « -, Tm if, for every k, f(kzi, kZs, + * + , KZm; Tms1, * * * ) Tn)
-kl(zl, Ty, Ty Ty * 0, zn)-
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other than money be homogeneous of first degree in the same prices. We
shall prove that such a system has the following properties:

(1) The excess-demand function for money is homogeneous of first degree
in the same m prices.

(2) The system is neutral of rank not less than one and the rank of stabil-
ity of the system does not exceed n~—1;

(8) The equilibrium value of one of the m prices in which the excess-de-
mand functions are homogeneous of zero degree is arbitrary and the equi-
librium values of the other m—1 of these prices are proportional to the ar-
bitrary equilibrium price.

In order to fix ideas assume that the excess-demand functions X3, X3 - - -,
X.. are homogeneous of zero degree in the prices py, s, « * + , Pn and that the
excess-demand functions Xm1, Xmyse, « < -, X, are homogeneous of first de-
gree in the same variables. We observe that the relation

(4.1) Eerr + Z err + Xn+l =0
re=1 Fem4-1

holds between the n-+1 excess-demand functions. This relation is an identity
in the p’s and may be called Walras’ law.\” If the prices py, pa, * * +, Pn are
multiplied by an arbitrary number k and the prices pmiy, * * « , Pa, are kept
constant, each of the expressions under the summation sign in (4.1) is in-
creased k-fold, for in the first expression the p’s are increased k-fold and the
X’s are unchanged, while in the second expression the p’s are unchanged and
the X’s are increased k-fold. It follows from the identity that X,y is also in-
creased k-fold. This proves the first property of our system.
Applying Euler’s theorem, we have

(4.2) D Gups =0 forr=1,2---,m
a1

and

(4.3) S ap=X, forr=m+1,m+2---,n,
=1

where a,, is defined as in (1.3). Putting the equilibrium prices p,° (r=1, 2,
- -+, n) into (4.2) and (4.3) and remembering that X,(p:% p2° - « -, D%
=0 (r=1,2, -+ -, n), we obtain

17 For a special case (the foreign-exchange markets) this relation was known already
to Cournot (cf. Researches into the Mathematical Principles of the Theory of Wealth, trans.
by T. Bacon; New York: Macmillan Co., 1927, pp. 33—-34). Walras, however, was the
first to give it a general mathematical formulation and to recognize its importance for
the theory of prices. See his Eléments d’économie politique pure (édition définitive; Paris
and Lausanne, 1926), pp. 120-121.
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(4.4) Z a.'p. = 0 (r=12.-.,n),

sl

where @,,°=a.(p:° P:° * * *, Pa%).
Consider now the determinant

a1 a1’ - a1
(4.5) Jo=| @ G aad

A’ Cnsd - - ¢ an,®

Multiply the first column by p,°, add the second column multiplied by p,°,
etc., finally add the mth column multiplied by pa°. The result is the deter-
minant

m
2 a.°p,° an’ - - -
sl
(4.6) gl au°p.° A’ - - - Gan° = ploJo'
Z an°Pa° anio et anno
sw=]

On account of (4.4) this determinant vanishes and so does J°, because the
origin of the price co-ordinates can always be chosen so that p1°»0. Thus
JOis at most of rank n— 1. The same procedure cannot be repeated with all of
the first minors of J° and it is impossible to show that they must all vanish.
They may vanish, of course, but need not do so. All that can be asserted is,
therefore, that the rank of J° cannot exceed n—1.
The determinant

Fian® Fyan’:: - FYa,’

F ’ 0 F ’ 0... F ’ ”0
@47 D°= 10n 10n 10 = F/Fy - - - FJ/J,

Folan® Fa'am?::: F.la..°

where F,/=F,’(0)>0 (r=1,2, - - -, n) by virtue of (2.6), is at most of the
same rank as J°, i.e. n—1.
The characteristic equation (2.8) can be written in the polynomial form

(4.8) A — SA1 4 San2 o o (= DSy =0,

where S, (r=1,2, - - -, n) is the sum of all principal minors of order r in
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D?®. D° being of rank not higher than n—1, at least the last term of the poly-
nomial vanishes and we have

(4.9) ARt — St 4 SaAr - o (= 1) 18] = 0.

The characteristic equation thus has at least one root A =0 and the system is,
therefore, neutral at least of rank one. Since at least one of the roots equals
zero, at most n—1 roots can have negative real parts, i.e., the order of sta-
bility of the system cannot be higher than n—1. This proves the second
property of our system.

The equilibrium equations are

(4.10) Xr(pl; P, cc,Pa) =0 (r=1,2---,mn).

In view of the fact that Xy, X, - - - , X.» are homogeneous of zero degree and
Xmit, Xmis, * -+, Xa are homogeneous of the first degree in the variables
D, P13, * * -, Pm, the equations .can be written in the form

pi pm
y 4 P

forr=1,2,-++,m,

D2 4
ple(l,——, ...,_:‘;pm+1’...’ p”)=0
D1 43

(4.11)

forr=m<+1,m+2---,n

We see immediately that if the set of prices p1% p2°% - * * , Pm® Pmi1® * =, Pa®
is a solution of (4.11),'8 the set of prices kp1% kps®, * * + , kDm®, Dmt1% * * * , Da’,
where k is an arbitrary number, is also a solution. This proves the third
property of our system.

A practical application of the system under discussion is found by inter-
preting the goods 1, 2, - - -, m as commodities and stocks and the goods
m+1, m+2, - - -, n a8 fixed-income-bearing securities. Our system then de-
scribes the case where the excess-demand functions of commodities and
stocks are homogeneous of zero degree in the prices of commodities and
stocks, interest rates (or the prices of fixed-income-bearing securities) being
constant. Under these circumstances the demand and supply functions, and,
consequently, also the excess-demand functions, of fixed-income-bearing
securities are homogeneous of first degree in commodity prices, because if all
commodity and stock prices increase k-fold the real earning power of the
securities mentioned decreases in inverse proportion and it takes k times as
many securities to represent the same real earning power as before.!® The
properties of such a system have been discovered by Lord Keynes in his doc-

18 The existence of a solution of the equilibrium equations is assumed.
1 Cf. pp. 16 above.
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trine of the effect of changes in money wages upon employment and upon
product prices.?® Lord Keynes’s theory presupposes a system in which inter-
est rates are kept constant and in which the demand and supply functions
of all commodities are homogeneous of zero degree in money wage rates and
commodity prices. Professor Hicks has developed further this doctrine in
application to general-equilibrium theory under conditions where all price
expectations are of unit elasticity.? A mathematical proof of Professor
Hicks’s conclusions was given by Dr. Mosak.2? Dr. Mosak uses the Hicksian
stability conditions in his proof. His proof is, therefore, restricted to systems
in which these conditions are valid. The results established in this section
contain those of Keynes, Hicks, and Mosak as special cases.

5. The Law of Composttion of Goods

The rank of stability of economic equilibrium indicates the maximum
number of flexible prices compatible with the stability of the system. To
secure stability, the remaining prices must be rigid. Any argument, however,
which attaches importance to the number of goods or prices presupposes the
existence of a way of classifying goods and determining their number which
is not purely arbitrary. From experience we know that there is no unique
way of classifying goods. A commodity can be split up into several sub-
commodities; for instance, wheat into wheat of different grades. On the other
hand, several commodities can be combined into one composite commodity.
The classification of goods occurring in practical economic life is to a certain
degree conventional. In economic science, however, the classification of
goods cannot be made on a purely arbitrary basis, because the laws of eco-
nomics would then be dependent on the particular classification adopted.
This would restrict the significance of the propositions of economics to a
degree that would make them practically valueless. Each proposition might
be changed into its opposite by a mere reclassification of goods. We adopt,
therefore, the following Principle of Invariance:

The criterion of classification of goods must be such that reclassification of any
group of goods in the economic system leaves invariant (1) all propositions of
economic theory which relate to the subsystem consisting of the remaining goods,
and (2) the formal mathematical structure of the propositions relating to the goods
which are reclassified.

In equilibrium and stability theory the criterion required is obtained by

89 The General Theory of Employment, Interest and Money (New York: Harcourt,
Brace, 1936), pp. 267-271.

1 Op, cit., pp. 254-255. It seems, however, that he was not aware of the fact that his
analysis and conclusions presuppose a neutral monetary system. Cf. footnote 10 on
p. 24 above.

2 Jacob Mosak, General- Equilibrium Theory in International Trade, Cowles Commis-
sion Monograph No. 7 (Bloomington, Indiana: Principia Press, 1944), pp. 162-164.
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means of the following consideration: Take a system consisting of n-1
goods (including money). Let ¢ (¢ <n) goods be such that their prices vary
always in the same proportion. Combine these goods into one composite
good and define the price of the composite good as a linear combination of
the prices of the g goods. Without loss of generality, we can assume that these
are the goods 1, 2, - - -, ¢, and the composite good may be represented by
the symbol (1g). We have then

(5.1) p-(t) = bfpc(t) (r=1,2---, qg—1).

where b,=const. >0 (r=1, 2, - - -, ¢g—1). Denoting the price of the com-
posite good by pag, we shall write

(5.2) Pag(t) = éwrp'(t) (w, = const. > 0).
Combining (5.1) and (5.2) we find

(5.3) p+(t) = &pan(t) (r=1,2-:--,n),
where

(5.4) ¢ b >0 (b, = 1).

= ——q————
Z wabl

sl

The excess demand X, for the composite good (1¢) will be defined by
the relation

q
(5.5) PaoXap = 2 p.X-
Paml

Together with (5.2), this leads to the relations
(5.6) X, = wXayp (r=12---,9.
Taking into account (5.3), we write this in the form

Xe(D1,02* * *5 PaiPatyy * 1 Pa) = Xo[C1Pag, GPagy - * ) CaPao; Pasty * * * 5 Pa)
= w,Xao [Pag, Perr, -+ -, Pal.
Following our previous notation, let us write
X o
ap.
and we obtain the relations

(5.7) Bage = [s=01g,¢+1,¢+2:--,n]
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q
(5.8) D Gre = WBa0 a0 r=12---,9.

=l

Qry = WrQA19)s fors=q+1,q+2,~--,n'
Consider the system of differential equations
d n
(5.9) TI;r' = Fr'z Grs"Ds (r=1,2---,n),
o=l

i.e., the system (2.5) discussed above. Because of (5.3) and (5.8) this system
can be written in the following form:

dpag F,'w, [

n
Gapao’Pao + 2 auq)-"P-]

dt Cr smg41
(510) d n forr=1,2,-.., 'l
—£=F,'Za,.°p. forr=q+1,q+2:--,n.
sl

Since the system (5.10) is equivalent to the system (5.9) the prices of the
goods g+1, g+2, - - -, n are not affected by the combination of the goods
1,2, - - -, qinto a composite good. We see from (5.10) that the differential
equations for s=q+1, ¢+2, - - -, n are not affected either. The prices
D1, Py, * * *, Pe 8re transformed into pq, through multiplication by a con-
stant. By writing
F,'w,
(5.11) Fap' = —— (r=1,2---,9),

Ce

the system (5.10) can be written in the reduced form
dp.
(512 E-FToasp  [rande= (0, q+ L+l

Comparing this reduced system with the original system (5.9) we find that
the first ¢ differential equations in (5.9) are reduced to one equation which
retains the mathematical structure of the original equations (i.e., is a linear
equation with constant coefficients). We see also that the composite good be-
haves exactly as if it were a single good and that the composition does not
affect the other goods in any way.

The passage from the system (5.9) to the system (5.10) or (5.12) is equiva-
lent to subjecting the system (5.9) to the algebraic transformations

ap. o dpag

" —— forr=1,2,---
dt w, dt rr )y 4y ' &
(5.13) d i
_&g_& forr=q+1’q+2'...,n,

at dt
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and
D(t) = cpagp(t) fors=1,2,---,4q,
pa(t) = pu(t) fors=q+1,q+2,---,n.

(5.14)

These transformations are nonsingular and can be inverted. In economic
terms the inverse transformations mean the splitting-up of the composite
good (1¢) into g separate goods. The inverse transformations change neither
the prices of the goods ¢+1, ¢+2, - - -, n nor the corresponding differential
equations. The prices of the separated goods 1, 2, - - -, ¢q are obtained by
multiplying the price of the composite good by a constant and the cor-
responding differential equations retain the mathematical structure of the
original equation.

Thus the transformations (5.13) and (5.14) as well as their inverses satisfy
our Principle of Invariance. This consideration leads us to the following cri-
terion of classification of goods:

Any goods the prices of which always vary in the same proportion can be com-
bined into one composite good; and, conversely, any good can be split up into an
arbitrary number of separate goods with prices varying always in the same
proportion.

We shall call it the law of composition of goods. By application of this law
the number of goods in the theoretical system can be reduced to a certain
minimum. This minimum is attained when no two goods in the system are’
such that their prices vary always in the same proportion. In this case the
theoretical system will be said to be canonical. In a canonical system the
number of goods is uniquely determined. In a noncanonical system the num-
ber of goods is arbitrary and need not even be finite. For any good can be split
up into several goods with prices always varying proportionally. By succes-
sive application of transformations of this kind the number of goods can be
increased indefinitely.

Constant prices are a special case of prices which always vary in the same
proportion, namely in the same proportion as the price of money, which
equals unity by definition. Thus all goods with rigid prices can be combined
with money into one composite good. In a canonical system the introduction
of rigid prices is synonymous with a reduction of the number of goods. This
suggests an interpretation of the rank of stability of economic equilibrium.
Stability of rank n—gq of a system containing n+1 goods (including money)
means that ¢ prices must be kept rigid in order to secure stability. This means
that the corresponding canonical systems cannot contain more than n—q+1
goods' and still be stable. The instability is due to there being ¢ goods too
many. In order to secure stability ¢ goods must be combined with money
into one composite good. Thus stability short of total stability can be inter-
preted as indicating an excessive number of goods in the canonical system.
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6. Imperfect Competition

With some reinterpretation of the economic meaning of symbols, our
analysis can be extended to systems containing forms of imperfect competi-
tion where sellers or buyers are confronted with determinate and differenti-
able demand or supply functions. These forms are monopoly and monopsony,
monopolistic and monopsonistic competition.2? This presupposes that each
seller deals with atomistic buyers and each buyer deals with atomistic sellers.
Each nonatomistic seller or buyer must be regarded as dealing in a separate
good. Equilibrium obtains in the system when all prices are such that every
seller and every buyer maximizes his profit or utility. If perfectly competi-
tive markets are present, excess demand must vanish in them.

That atomistic buyers and sellers maximize their profit or utility is im-
plied in the construction of their demand and supply functions. The demand
and supply functions of the atomistic buyers and sellers being given, the
profit or utility U,, which the nonatomistic seller or buyer of the good r
maximizes, can be considered as a function of the prices, i.e., U,=U,(p,, e,

« + +, Pa). Of these prices the nonatomistic seller or buyer controls only p.,
and, under the forms of imperfect competition under consideration, he does
not take into account a possible influence of a change in p, upon other prices.
We define now for each nonatomistic seller and buyer a function X,(p,
D2, * * *, DPu), Such that

r

d
6.1) X, = 3 (r running through any values of the sequence 1,2, . - - | n).

r

We shall call it the marginal-gain function.

X, =0 when the nonatomistic seller or buyer of the good » maximizes his
profit or utility. The second-order maximum condition requires that X, 20
according as his price is less or greater than the price which maximizes his
profit or utility. Thus when X,>0 the nonatomistic seller or buyer raises his
price. He lowers his price when X, <0. The functions X, thus conform to the
equations (2.1) and, consequently, the differential equations (2.2) and (2.5).2
In these equations the functions X, can, therefore, be interpreted as excess-
demand functions when the market for the good r is subject to perfect com-
petition, and as marginal-gain functions when competition is imperfect. In
this way our analysis can be extended to systems which contain imperfec-
tions of competition of the type mentioned. The conclusions of Sections 1-3
and 5 hold fully for such systems.

# Oligopoly and oligopsony based on group behavior are excluded because the de-
mand or supply functions, though determinate, are not differentiable at the point of the
conventionally established price.

8 They also satisfy the inequalities (1.2) which are Professor Hicks’s conditions for
“imperfect’’ stability.
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The properties of homogeneous systems established in Section 4 hold in
gystems which contain imperfect competition in any of the goods 1,2, - - - ,m
(i.e., commodities and stocks), provided the nonatomistic buyers and sellers
are firms.

Suppose that the assumptions of Section 4 are satisfied in the atomistic
markets. Since in nonatomistic markets excess demand is always zero, ir-
respective of whether these markets are in equilibrium or not, the corre-
gponding terms in identity (4.1) vanish. This identity is thus restricted to
terms relating to atomistic markets and the first property of homogeneous
systems follows immediately.

Suppose further that in each atomistic market the demand function con-
fronting the monopolist or the supply function confronting the monopsonist
is homogeneous of zero degree in the prices pi, ps, * * * , Pm. Denote the de-
mand function or supply function confronting the nonatomistic seller or
buyer of the rth good by D,(p1, D2, = * = » Pa) OF Se(P1, P2, * * +, Pa), TESpPEC-
tively. The firm’s profit can be expressed in the form

(6.2&) U'(px, D2y, pn) = DUy + Z y 8
syér
or
(6.2b) Upr, D2, -+ * , D) = — DS, + Z P.q.,

¥y

according as the firm sells or buys the rth good in a nonatomistic market. The
¢. are quantities of goods sold or bought in atomistic markets and can be any
of the goods 1,2, - - -, m. The g, which stand for goods bought are negative.
Given all prices except p,, the quantities g, are chosen so as to maximize the
firm’s profit. These quantities are thus determined by the set of equations

(6.3a) P—y—'-—-a—’i'-(p,+D, ) +p. =0

az’ 94, aDr
or (8 #= ).
(6.3b) a—[&-= —fﬁ: Pr + ) +p.=0

a?, aq. an

In these equations dD,/dq, or 3S,/dq, is derived from the firm's transforma-
tion function and is the marginal rate of transformation of the sth into the
rth good, or vice versa. dp,/dD, or dp,/dS, is the reciprocal of the partial
derivative of the demand function or supply function, respectively.

Since D, or S, is homogeneous of zero degree in py, p3, * * * , Pm, 3P,/8D, or
ap,/aS, is homogeneous of first degree in the same variables (8D,/dp: or
38,/dp, iz homogeneous of degree —1). The prices p, and p, being among the
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variables py, ps, « + +, Pm, the equations in (6.3) are invariant under a pro-
portional change of these variables. Consequently, the quantities g,, which
are the solutions of these equations, are not affected by a proportional change
in the prices py, ps, * *  , Dm. It follows that the expression (6.2) is homogene-
ous of first degree in py, ps, + * * , Pm, because the g, as well as D, or S, remain
constant when p, and the p, all change in the same proportion. The marginal-
gain function X,=9U,/dp, is, therefore, homogeneous of zero degree in
D1, D3, * * +, Dm. The second and third property of homogeneous system fol-
low from the results of Section 4 by mere reinterpretation of symbols.
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(Topics are usually indexed under nouns, with cross
references under important adjectives)

Adjustment,
speed of, 98
Adjustment paths, 95, 99
Adjustment potential, 99
Allocation of resources and. price flexibil-
ity, €8
Bond prices,
changes in, 17-18
constant, 15
short-term and long-term, 62
Bonds,
defined, 15
Boom,
financial, 44
Bottleneck, 2
Canonical system, 106
Capital accumulation,
and diminishing returns, 7-70
and investment opportunities, 67—-70
and oligopoly and oligopsony, 69-70
defined, 67
Capitalism, 52
Cash balances,
Cambridge theory of, 17
excess demand for, 5
excess supply of, 5
Hicks’s theory of, 17
Keynes’s theory of, 17
Commodities,
defined, 15
Competition, imperfect, 35-44
and international trade, 48-49
mathematical treatment of, 107
Competition, monopolistic, 40
Competition, monopsonistio, 40
Composition of goods, law of, 106
Confidence, lack of, 85
Consume, propensity to, see Propensity to
consume
Demand, derived,
principle of, 58-60
Demand, excess, 2
Demand for cash balances, excess, 5, 6, 13
Demand schedule, kinked, 4041
Economic horizon,
defined, 32

and intertemporal substitution, 32-34,
60-61
Elasticity of expectation, 20~21
of price, 22, 23
Elasticity of expectation, effective, 32
of marginal expenditure, 38
of marginal revenue, 38
of price, 38
Employment,
and capital accumulation, 67-70
and innovations, 77-82
and international trade, 456-50
and monetary policy, 85-90
and price flexibility, 83-85
and propensity to consume, 53-66
Equilibrium, general, 5~12
monopolistic, 35
monopsonistic, 35
partial, 3, 4
stability of economic, 91-95
Excess demand, see Demand, excess
Excess supply, see Supply, excess
Expansion effect,
and oligopoly, 42
conditions of, 5
defined, 3
dependent on monetary effect, 8~12
Expectations, see also Elasticity of expec-
tation
Expectations, static, 1, 22
Expenditure, marginal, 36
Factor of production, 2
Factors, primary, 52
Firms, 52
Flexibility, price, see Price flexibility
Forward markets, see Markets, forward
General equilibrium, see Equilibrium, gen-
eral
General rule, 2324, 47, 50, 67, 79, 85, 86
Gold standard, 86
Group behavior, 40-42
Group discipline, 41
Homogeneous systems, 99103
with imperfect competition, 108-109
Horizon, economic, see Economic horizon
Households, 52
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Imperfect competition, see Competition,
imperfect
Inflationary pressure, 89-90
Innovations, 71-82
and employment, 77—82
and input of factors, 73-74
and oligopoly, 75-76
and oligopsony, 76
and output, 72-73, 75,76
defined, 71
effect on investment, 81-82
Industry, defined under oligopoly and
oligopsony, 76-77
Integrated system, 99
Integration, order of, 99
International trade, see Trade, interna-
tional
Interest rates,
and intertemporal substitution, 59-62
and investment, 59-62
and monetary effect, 15-18
and stock prices, 60
constant, 7
short-term and long-term, 62
Invariance, principle of, 103
Investment,
and innovations, 81-82
and interest rates, 59—-62
Investment opportunities,
and capital accumulation, 67-70
exhaustion of, denial by “orthodox”
theory, 68-69
Investment, public, 86
Marginal-gain function, 107
Markets,
atomistic international, 45
forward, 30, 31
Monetary effect,
absent, 7
analysis of, 13-19
defined, 7
international interrelation of, 49-50
negative, 7
positive, 7
Monetary management, 85-86
and price flexibility, 87-88
errors in, 88
Monetary system, neutral, 23
Money, quantity of, 14
a8 constant, 14
Money, real quantity of, 13
Money wages, changesin, 1, 11, 12, 103

113

Monopoly, 35-39
Monopsony, 35-39
Multiplier effect,
and oligopoly and oligopsony, 86
“Normal,” belief in, 83-85
Oligopolistic chaos, 87
Oligopoly, 4044
and capital accumulation, 69-70
and expansion effect, 42
and intertemporal substitution, 42—43
and propensity to consume, 65-66
dissolution of, 86-87
selectiveinfluence on innovations, 75~-76
Oligopsonistic chaos, 87
Oligopsony, 4044
and capital accumulation, 69-70
and intertemporal substitution, 42—43
and propensity to consume, 65-66
and substitution effect, 42
dissolution of, 86-87
selective influence on innovations, 76
Oversaving, 55
denial by ““orthodox” theory, 64-65
Overrestriction of demand, monopsonistic,
36
Overrestriction of supply, monopolistic, 36
Partial equilibrium, see Equilibrium, par-
tial
Policy, 83-90
Price,
conventional, 40
flexible, 2, 95
most probable, 29
rigid, 2, 95
Price expectations, 20-28
degree of uncertainty of, 29
uncertainty of, 29-34
Price flexibility, 2
and allocation of resources, 88
and monetary management, 87-88
as norm of policy, 83—-85
measure of, 95
stabilizing effect of, 83-85
Price-level stabilization, 88
Price stabilization,
of agricultural products, 88
Prices, effective, 31
Prices, see also Bond prices and Stock
prices
Products,
final, 52
intermediate, 52
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Propensity to consume,
change in, and oligopoly and oligop-
sony, 66—-66
change in, defined, 53
consequences of change in, 53-67
equilibrium, 55
optimum, 60
Public policy, rules of, 87
Range, practical, 30
Risk discount, 31
Risk premium, 31
technological, 71
Resources, see Allocation of resources
Responsiveness of monetary syatem, see
Monetary system
Rule, general, see General rule
Saving, see Oversaving and Undersaving
Securities, defined, 15
Services, direct, 52
Socialization, 87
Stability
partial, 93, 96, 97
perfect, 93, 97
order of, 93, 96
rank of, 93, 97
total, 93, 97
Stability conditions,
dynamic, 94-96
Hicksian, 91-94
relation of Hicksian to dynamic, 97-98
Static expectations, ses Expectations,
static
Stock prices,
and interest rates, 60
changes in, 18
Stocks, defined, 15
Subsidies to consumers, 86
Substitution,
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intertemporal, and interest rates, 50-62
intertemporal, and investment, 27-28
intertemporal, and length of economie
horizon, 60~61
intertemporal, and oligopoly or oli-
gopsony, 42-43
intratemporal, 20
of goods for money, 7
of goods for money, conditions of, 7-8
of money for goods, 7
of money for goods, conditions of, 7-8
of products, 9
Substitution effect,
and oligopsony, 42
conditions of, 5
defined, 3
dependent on monetary effect, 8-12
Supply, excess, 2
of cash balance, 5-8
Supply schedule, kinked, 40-41
-Trade, international, 45-50
and imperfect competition, 4849
possibility of disturbing influence, 50
stabilizing influence of, 45—48
Uncertainty of price expectations, ses
Price expectations
Uncertainty, technologioal, 71-72
Underemployment, 2, 6
Underrestriction of demand, monopsonis-
tic, 36
Underrestriction of supply, monopolistic,
36
Unemployment, involuntary,
a8 defined by Keynes, 6
Unemployment, technological, 82
Undersaving, 556
Wage rates, stabilization, 88-90
Walras’ law, 100
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