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THE RATE OF INTEREST AND THE OPTIMUM
PROPENSITY TO CONSUME ™
BY: OSCAR LANGE

1. By introducing liquidity preference into the theory of interest
Mr. Keynes has provided us with an analytical apparatus of great power
to attack problems which hitherto have successfully resisted the intru=
sion of the economic theorist. In this paper I propose first to eluci-
date the way in which liquidity preference co—operates with the marginal
efficiency of investment and with the propensity to consume in determin-
ing the rate of interest and to point out how both the traditional and
Mr. Keynes's theory are but special cases of a more general theory.
Further I propose to show how the analytical apparatus created by Mr.
Keynes can be used to handle the problem which bothered the under=-

consumption theorists since the time of Malthus and Sismondi.

The economic relations by which the rate of interest is deter~

mined can be represented by a system of four equations.

#Economica, Volume V (New Series), Number 17, February 1938, pages
12-32. - Reprinted by the courtesy of The London School of Economics and
Political Science and the author,

|University of Chicago.

IA similar system of equations has been given for the first time
by Reddaway, "The General Theory of Employment, Interest and Money," The
Economic Record, June, 1936, p.35, While writing this there has come to
my notice a forthcoming paper of Dr. Hicks on "Mr. Keynes and the
Clagsics," in the meanwhile published in Econometrica, April, 1937, which
treats the subject in a similar and very elegant way. The form chosen
in my paper seems, however, more adapted for the study of the problems
it is concerned with. Cf. also Harrod, "Mr. Keynes and Traditional
Theory,” Econometrica, January, 1937.
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The first of these equations is the function relating the amount
of money held in cash halances to the rate of interest and to income,
This is the liquidity preference function, If M is the amount of money
held by the individuals, Y their total income and i the rate of interest

we have%
M=L(i,Y) (1)

It is convenient to take M and Y as measured in terms of wage-units, or
of any other numéraire. Thus Y is the real income while M is the real
value of the cash balanceé, both in terms of the numéraire chosen. This
presupposes, of courge, that the ratio of the price of each commodity or
service to the price of the commodity or service which is chosen as the
numéraire is given. These ratios may be thought of as determined by the
Walrasian or Paretian system of equations of general economic equili-
brium. Thus index numbers are not involved in this procedure. We
assume that the real value, as defined, of cash balances decreases (or,
in the limiting case, remains constant) in response to an increase of
the rate of interest and that it inéreases (of, in the limiting case,
remains constant) in response to an increase of real income,

i.eo, Lifzo and LyEEO.

The second equation expresses the propensity‘to consume, The to-
tal expenditure on consumption depends on the total income and, possibly,
on the rate of interest, Denoting by C the total expenditure on consump-

tion during a unit of time, we have the function:2

c=f (v,i) (2)

This function is obtained by summation of the liquidity preference
functions of the individuals in the same way as a market demand function
is obtained from the demand functions of the individuals, It holds only
for a given distribution of incomes.

2py s -
This function is the sum of the functions expressing the propen-
mity to consume for each individual., It holds only for a given distribu-
tion. of incomes

'
*
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where C and Y are measured in wage-units (or in some other numéraire
chosen)o The expenditure on consumption increases in response to an in-
crease of income, though less than the income, i.e., 0‘:ﬁy<119 while no
general rule can be stated as to the reaction of this expenditure to a

change in the rate of interest, so that ﬂiéépa

The investment function wnich relates the amount invested per unit
of time to the rate of interest and to the expenditure on consumption
provides us with a third equation. If I is the investment per unit of

time the function is:
I =F(i,C) (3)

Both I and C are measured in wage-units. The investment function is
based on the theorem that the amount of investment per unit of time is
such as to equalise the rate of net return on that investment (the mar-
ginal efficiency in Mr. Keyﬁes' terminology) to the rate of interest.
This rate of net return is derived from the rate of net return (margi-
nal efficiency) on capital but it is not identical with itol The lower
the rate of interest the larger the investment per unit of time, i.e.,
Fi<:0° Investment per unit of time depends, however, net only on the
rate of interest but also on the expenditure on consumption. For the
demand for investment goods is derived from the demand for consumers’
goods. The smaller the expenditure on consumption the smaller is the
demand for consumers' goods and, consequently, the lower is the rate of
net return on investment., Thus, the rate of interest being constant,

investment per unit of time is the larger the larger the total expendi-

ture on consumption, i.e., Fct>Oo

1They are frequently confused. However, the marginal efficiency
of capital relates the rate of net return to a stock of capital while
the marginal efficiency of investment relates it to a stream of invest-
ment per unit of time. As to how the marginal efficiency of investment
is related to the marginal efficiency of capital cf. a forthcoming paper
by Mr. Lerner. It also ought to be observed that the investment func-
tion holds only for a given capital equipment and for a given distribu-
tion of the expenditure for consumption between the different industries,
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Finally we have the identity:
Y=C+I
which provides us with the fourth equationo;

If the amount of money M (in wage-units) is given these four equa-
tions determine the four unknewns, i, C, I and Y. Alternatively, i may
be regarded as given (for ingtance, fixed by the banking system) and M
as determined by our system of equations. These equations determine also

the income-velocity of circulation

Y
of money which is-iFQ It must, however, be remembered that C, I and Y
are measured in terms of a numéraire (wageaunits)o If we want them to
be éxpressed in money we need an additional equation which expresses the
money price of the commodity or service chosen as numéraire (a unit of
Jlabour in our case), If W is this money price and Q the quantity of

money we have:
Q ~=wM

which is equivalent to the traditional equation of the quantity theory

of money.

3. The process of determination of the rate of interest according
to the four equations above is illustrated by the three following dia-

grams,

v lngs identity is the sum of the budget equations of the indivi-
duals. It can alsc be written in the form Y = C=I which expresses the
equality of investment and the excess of income over expenditure on con-
sumption, i.e., saving. The identical equality of investment and saving
holds for investment and saving actually performed. Investment or saving
decisions can be different. The identity above states, however, that, = '
whatever the decisions, income is bound to change so as to make equal gav-
ing and investment actually realised.

21t is interesting to notice that the income=velocity resulting
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. .Fig., } represents the relation between. the demand for cash balan=,.t

ces and the rate of interest, The quantity of money (in wage-units) be-

_ ing measured along .the axis OM and the rate of interest along the axis

0i, we have a family of liquidity preference curves: one for each level

of total income (measured in wage units).

Fig‘,2 ’ Figo3

The greater the total income the higher up is the position of the corres-

ponding curve.

Cont. footnote N? 2, From these equations is the "hybrid" corresponding

to the definition of Professor Pigou (cf. Industrial Fluctuations, 1927,
p. 152) and of Mr, Robertson (Money, new edition, 1932, p. 38) and not

the ratio of income to income deposits only which Mr. Keynes calls income-
velocity (cf.A Treatise on Money, Vol., II,pp. 24-25).
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Further we have a family of curves (one for each rate of interest)
representing the relation between. income and expenditure on consumption
(Figo2)o Income is measured along O0Y and expenditure on consumption a-

long 0OC.

The relatien between investment and the rate¢ of interest is repre-
sented by Fig.3. Measuring investment per unit of time -along the axis
O0I and the rate of interest along 0i we have a family of curves indicat-

ing the investment corresponding to each value of the rate of interest.

These curves represent the marginal net return ( marginal effi-
ciency) of each amount of investment pef unit of time., It is important
to notice that there is a separate curve for each level of expenditure
on consumptien, The greater the expenditure on consumption the higher

up is the pesition of the corresponding curve.

To study the process of determination of the rate of interest let
us start with a given amount of money (ON/i0 in Figal) which is kept cons-
tant throughout the process and with a given initial income Yoo The
pasition of the liquidity preference curve being determimed by the level
of income (in Fig.l the curve corresponding to the income YO)the amount
of money determines the rate of interest, say ioo This rate @f interest
determines the position of the curve in Fig.2 representing the propensi-~
tY to consume. This position being determined, we get the expenditure
on consumption Co corresponding to the initial incéme YooThe expenditure
on consumption being given, the position of the marginal efficiency
curve in Fig, 3 is determined (i.e.,, the curve corresponding to Co)oWhen
this position is determined the rate of interest io determines the amount
I0 of investment per unit of time. We have thus the expenditure on
consumption and the amount of investment. But the sum of these two is
equal to the total income (vide eqﬁation 4), If it bappens so that
004-10 is equal to the initial income Y0 the system is in equilibrium,
Otherwise the liquidity preference curve in Fig.l changes its positien
8o as to correspond to‘the new level of income Co-i-Ioc This gives us &

new rate of interest. As a result of this and of the changed income we
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-get a new level of expenditure on consumption. This in turn changes

the position of the marginal efficiency curve in Fig.3 and the new
rate of interest determines another amount of inv;stm@nt which, to-
gether with the expenditure on conéumption9 determiﬁés a third level
of total income. As & result the liquidity.preferen@e curve shifts
again, etc, This process of mutual adjustment goes on until the
curves in our three diagrams have reached a positioﬁ compatible with
each other and with the quantity of money given,i.e., until equili-
brium is attainedo1 )

4, Let us now consider how changes in the curves qf the mar-
ginal efficiency of investment and in the curvescreéresenting the

propensity to consume affect the rate of interest.

If the margnnal efficiency curves are all shifted upwards
{which, ultnmately9 must be due to an increase @f the marginal net
productivity of capnﬁal), then a larger amount of investment corres-
ponds to any given rate of interest and expenditure on consumptien,
Therefore total income increases and the curve of quundlty pref=
erence in Fig.l shifts upwards. This causes & rise of the rate of
interest., Thus, Just as in the traditional the@ryv an increase in
the marginal product1v1ty of capital is accompanied by a rise of the
rate of interest, The reverse happens when the marginal productivity

of capﬁtal declines,

On the other hand, a decrease in the propensity to censume
(or, in other words, an jncrease in the propensity to save) is accom-
panied by a fall of the rate of interest. For with a given ipitial
inceme and a giVen rate of interest the expenditure on éonsumpti@n is
now lower, This causes the ﬁarginal efficiency curve in Fig. 2 to

shift downard and a lower

1If this process of ad]ustment involves & time lag of a certain
kind a cyclical fluctuation, instead of equilibrium, is the result,
Cf, Kalecki, "A Theory of the Business Cycle,” Review of’ Economic
Studies, February, 1937, L
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quantity of investment corresponds to any given rate of interest. Total
income decreases both as a direct result of the decreased expenditure on
consumption and because of the diminished quantity of investment. Thus
a downard shift of the liquidity preference curve in Fig.l takes place.
The consequence is a fall of the rate of interest. In a similar way an

increase in the propensity to comsume raises the rate of interest,

Thus the two traditional statements that the rate of interest rises
together with the marginal net productivity of capital, and vice versa,
and that it moves in the opposite direction to the propensity to save,
hold fully in our generalised theory. Two limiting cases, however,deserve

special attention,

The theory put forward is quite general and formal. The actual
reactions, however, depend on the concrete shape of the functions (1)9(2)
and (3)., We are concerned at present with the consequences of different
shapes of the liquidity preference function, For the general case it has
been assumed that the demand for iiquidity is a decreasing function of
the rate of interest and an increasing function of total income. The
demand for liquidity (i.e., for cash balances) has thus two elasticities:
an interest-elasticity which is negative and an income-elasticity which
is positive. These two elasticities determine the reaction of the rate
of interest to changes in the marginal efficiency of investment (which is
correlated to the marginal net productivity of capital) and in the propen-
sity to consume; for the reaction of the rate of interest to these is due
to the influence which the change of income caused by them exerts wupon
liquidity preference. The greater the income-elasticity of the demand
for liquidity the more the curve of liquidity preference is shifted when
income changes and, comsequently, the greater is the reaction of the rate
of interest. The shift of the liquidity preference curve changes the
demand for liquidity corresponding to any given ratecof interest. If, how-
ever, the amount of money (in wage—units) is fixed, the rate of interest
must change so as to equalise the demand for liquidity to the quantity of

money available. The change of the rate of interest which thus follows is
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~ the greater the smaller the interest—elasticity of the demand for 1ligq-

uidity. Therefore, the reaction of the rateeof interest is the greater
the smaller the interest—elasticity of the demand for liquidity.. In the
special case in which .the income=clasticity of the demand for liquidity
is zero the rate of interest does not react at all to changes other than
in the guantity of money (measured in wage—ﬁnits). The demand for lig-

uidity is in this case a function of the rate of interest alone:
M =L(r) (1a)

There is but one curve of liquidity preference and the amount of money
determines the rate of interest independently of the level of total in-
come, Changes in the marginal efficiency of investment and in the propem-
sity to consume do not affect the rate of interest at all, The whole
brunt of such changes has to be borne’by the other variables of the sys-
tem (ioe,, expenditure on consumption, investment and income)., The same

result is also reached when the interest—elasticity of tbé demand for

‘§liquidity is infinite. In this case, too, the rate of interest does not

react to changes in the marginal efficiency of investment or in the
propensity to consume. For the change of the rate of interest which is

necessary to balance a given change in the demand for liquidity caused by

.a change of total income is nil in this case., This is Mr, Keynes' theory.
\

Since Mr, Keynes recognises expressis verbis the dependence of the demand
for liquidity on total income1 it is obviously the last case he must have

in mind,

The other special case is when the interest—-elasticity of the
demand for liquidity is zero. The demand for cash balances is in this

case a function of income alone:

M = L(Y)

1Cfo The General Theory of Employment, etc., pp. 171=-172 and pp.
199 et seq.
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Both Y and M being measured in wage-units (or in any other numéraire, for
: 2

instance, wheat ) This equation states simply the proportion of their

real income people held im cash (in real balances). If this proportion

is regarded as comstant our function becomes:
M = kY

(where k is a constant) which is the well known Cambridge equatien of the
quantity theory of money. Taking into account equation (5) this can be
wéitten Q=kYw, or Q::wL(Y) in the more general case, where Q is the
quantity of money and w is the money price of the commedity or service
which has been chosen as numéraire. The latter ﬁeing given, the total
income is determined by the quantity of money. Total income being given,
the rate of interest is determined exclusively by the equations (2), (3)
~and (4)9 i,e., by the propensity to consume, by the marginal efficiencyv
of ihvestment (which in turn depends on the marginal net preductivity of
capital)g and by the conditien that investment is eqﬂal to the excems of
income over expenditure on consumption (i.e., saving)aThie is the tradi-=

tional theory of interest.

Thus both the Keynesian and the traditional theory of interest are
but two limiting cases of what may ﬁe regarded to be the gemeral theory

of interest.

5, It is a feature of great historical interest that the essen— ,

tials ef this general theory are contained already in the work of Walras.

-

2The reader will be reminded that Marshall and Professor Pigon
bave used wheat as a numéraire in this connection. Vide Marshall, Money
Credit and Commerce, p.44, and Pigou, Essays in Applied Economics, p.177.
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Indeed, the demand for liquidity appears. in. Walraé as the encaisse
désirée. Walras is qulte explicit about the fact that the demand for
11qu1d1ty is a function of the rate of interest, This dependence is
expressed as early as.in the second edition of his Elémehts d'économie
politique. pure whicthas }ublished in 1889, "In a socmety»«he writeg—==
where money is kept in cash from the moment when it 1s recelved until the
day when it is given into payment or loaned out, money renders few serv-
ices and those who kegp’it, producers or consumers, lose needlessly the
interest on the capital which it represents." ("Dans une soclete od on
garde 1la monna1e en’ cansse depuis le moment od on la regont jusqu'au jour
od on la donne en paiement ou jusqu'au jour od on la p}*ete0 la monnaie
rend peu de services, et ceux qui la détienmnent, produbteurs oG COR=-
sommateurs, perdent inutilement 1°'intérét du capital qﬁ"glle représente")l
This is emphasised even more in his Théorie de la Monn%ie where we read
about the service yielded by a given encaisse monétairb:;"its satisfac=
tion is o¢btained at tﬂe>price of interest and this is %hy the effective
demand for money is’ a decrea31ng function of the rate of 1nterest” (*sa
satisfaction se pale au prix d'un intéret et c'est pourqu01 la demande
effective de monnale est une fonction décroissante du taux d“lnt@rét")
He goes on, to quote again from the second edition of the Elements0 say=

ing: "Suppose that on a certain day the existing quantlty of meney Q

has dlmxnlshed or thqt the demand for cash H which represents the utility

of money has increased... Equilibrium will be re-established on the next

1
P, 382,

2P 95 of the. reprlnt in Estudes d'économie pollthue appliquée
(published in Lausanne in 1898). This .passage does not occur in the
original edition 1n form of a separate book which was publlshed in 1886
(Lausanne)o i :
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day on the market at a new and higher rate of interest at which the
demand for cash will be reduced.” ({“Supposons qu’un jour la quantité
existante de momnnaie Qu ait diminué ou que 1'encaisse désirée H repré-
sentant 1'utilité de la monnaie ait sugmenté... L'équilibre ne s'établi-
rait, le lendemain;, sur le marchpe, qg{é un nouveau taux d’'intérét plus
élevé auquel l'encaisse desirée se reduiraito")lo Walras alsoc uses the
device of expressing the demand for cash balances in real terms. It is
a certain real purchasing power over which the individual wants te have:
command and he expresses it in terms of a numéraireoz It H is the
demmand for liquidity in terms of the numéraire chosen and Qu is the
amount of money in existence, then the price P, of money in terms of the
numéraire is determined by the equation Qupu: H, which is analogeus to
the equation (5) aboveo8 Walras fails, however, to indicate whether the
encaisse désirée depends also on the level of real income. But whatever
the shortcomings of his presentation, the liquidity preference function

has been indicated clearly by Waliras.

1Pa383. in the last editions of the Eléments t¢he expoeition,
though put intoc mathematics, is somewhat obscure, Walras introduces also
the quéstion of liquidity (i.e., of stocks) in other commodities, Of each
commodity a stock is kept qhich renders a Yservice d'approvisionnement "
service of storage). The rate of interest is the cost of this service,
Cf.Eléments, 4th ed., 1900,pp.179, 298,303,

2 Ty . . .
Pp.377-78 of 2nd ed. and Théorie de la Monnaie (as reprinted in
Etudes d'économie politique appliquée), p.95.

3P 378 and p.383 of 2nd ed.
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Our remainipg three eéuations are also contained in'the system of
Walras. There is, first of all, tbhe pfopensity to save (instead of our
.propensity to consume) Saving is defined, as by Mr. Keynes, as ﬁhe
excess of income over consumption (1°excedent du revenu sur la consomma-=
tlon) Now this excess of income over consumption is conceived by
Walras to be a function of both the rate of interest and income . He
expresses the propensity to save by an equation and states explicity
that this equation “"gives the excess of income over consumption as a
function of the prlces of the productive sevices and of consumers' goods
and of the rate of° lnterest" ("donnant 1'excédent du revenu sur la con=
sommation en fonction des prix des services et des produits consommables

et du revenu net")ol By introducing the prices of all commedities he
‘brings income indirgctly into the equatién expressing the propensity to
save, His eqmatioalthus corresponds tobour equation,(2)a As:a counter-
part to our investment function Walras has an equation which determines
the total value of.“capitaux neufs® pr})dﬁced° This value is determined
by the condition that the selling. prlce of the capitaux neufs (which is -
equal te the capltallsed value of their net returns) is equal to their’
cost of product10n.2 This equation determlnes the total volume of invest-
ment corresponding to any given rate of interest. Unfortunatelyv Walras
fails to indicate on what the net return of the capltaux neufs depends.
He takes it just for granted and as a-consequence there is no relation

between their net return and the expenditure on consumption,

P 981 of first edition published in 1874 (p. 269 of second ed.
and p. 249 of final ed. ). Walras uses throughout the term excédent and
the word épargne is reserved to denote net saving. Cf.p.282 of first

ed. (p.270 of 2nd ed. and p. 250 of final ed. ).

P.271 of 2nd ed., "Taux du revenu net" must be translated by
"rate of interest" in this.connotation.

20f.984 of first ed. (pp.246-7 and p. 253 of final ed. ).
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Finally Walras expresses in a separate equation the equality of
the value of the capitaux neufs and the excess of income over consumpti@n?
This, however, is not equivalent to our equation (4) which states the
equality of investment and the excess of income over consumption, For
there is an important difference. In our system, as in the theory of Mr,
Keynes, equation (4) is an identity. Whatever the investment and saving
decisions are, the volume of total income always adjusts itself so as to
equalise saving and investment actually performedo4‘ This is a simple
budget relationship, for the individuals' incomes are equal to the sum of
expenditure on consumption and investment. Walras, however, treats the
equality ef investment and saving not as an identity but as a genuine
equation which holds true only in a position of equilibrium. Hence his
investment (value of the capitaux neufs) and saving (excess of income over
consumption) are to be interpreted as decisions which finally are brought
into equilibrium bv a change in the rate of interest and in total income}
But this equation does not show how total income changes s¢ as to bring

saving actually performed always into equality with investment.

This is done by our identity (4) which corresponds to the sum of
the budget equations in the Walrasian system and shows how expenditure on
consumption and investment determine the total income. When this budget
relationship is taken account of, there is no need any more for a sep-
arate equation indicating the equilibrium of saving and investment deci=-
tions based on some given income, however defined., All the relevant rela-
tion are expressed by our equations (2), (3) and (4). Thus Mr. Keynes’®

apparatus invelves a considerable simptification of the theory,

1
P.286-~7 of 2nd ed. (pp.266~67 of final ed.). In the process of
tatonnements described by Walras all the prices change and thus total in-
’ come changes, too,

P.284 of first ed. (p.252 of final ed.).

4It ought to be mentioned here that this has been recognised by
many economists before Mr. Keynes. If investment decisions exceed saving
decisions "forced saving® takes place according to a widely accepted doc-
trine. And Mr. Robertson has pointed out (cf.Money. London, 1928 ,pp.93-97)
that if saving decisions exceed investment decisions the excess cannot be
saved. It becomes "abortive",
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6, Having inye;tigated the consequences which the introduction of
liquidity preference hag for the formulaﬁion @f'ibe theory of interest,let
us see how the general theory outlined ahpve can be applied to solve the

" problem which is the'cencern of all theqfies of underconsumption, Mr,
Keynes has scarcely done Jjustice to what. is the core of the argument of
those theories. "Practically-he writes-I only differ from these schools

of thought in thlnklng that they may lay a little too much empha31s on
~increased consumption at a time when there is still much social advantage

"~ to be obtained from increased investment, Theoretically, however, they
‘are open tc the crltlclsm of neglecting tﬁe fact that there are two ways
to expand output, n2 ‘Mr, Keynes treats 1nvestment ‘and expenditure on
consumptlon as two 1ndependent quatltles and thinks that total income can

 be increase indiscriminately by expand;ng.elther of them, But it is a
commonplace which can be’read in any te&tbook of economics that the demand
for investment goods ns derived from the demand for consumption geods.The

| ‘real argument of the underconsumptlon theories is that investment depends

. on the expenditure on consumptlon and therefore9 cannot be increased with-

i out an adequate increase of the latter, at least in a capltallst economy

where investment is done for profit.

- Few underconsumption theorists ever maintain that any saving
! . . .
discourages investment, Generally they maintaln that up to a certain
point saving encourages investment while it discourages it if this point

. 1s exceeded, 2 This is the theory of oversav:mgo If people would spend

0 = : .
The General Theory of Employment,»etco, p.325,

The most prominent among those- who did so was Rosa Luxemburg im
_her famous book Die Akkumulation des Kapitals (Berlin, 1912),

Vldeo for 1nstance¢ Hobson, The Industrlal System, LondonQ 1910
pp. 53=54.
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their whole income on c%hsumption0 investment would obviously be zero,
while the demand for investment would be zero too, if they consumed no-
thing. Thus mere common sense suggests that tbér@ must be somewhat in
between an obtimum prbpensity te save which maximises investment, But
no under consumption thﬁbrist.ever'has gshown what thﬂa‘@ptimum iz and
how is is determined, The problem, however, was put forward with wun-
surpassed clarity already -by Malthus: "No considerable and continued
increase in weaith coud pessibly takelﬁlace without that degree of
frugality which cccasions, annually, the conver&nnn . of some revenue

- inte capital, and creates & balance of produce over conrsumpiion; but it -
is quite obvious ., . ., that the prlnclple of saving, pushed ts excess,
would destroy the metive to productlono o o 1f consumption exceeds
production, the capital of the country must‘be diminished, amd its
wealth must be gradﬁally destroyed‘from its waht of power to produce; if
pProduction be in great &xcess above consumption, the motive to accu-

‘mulate and consume must cease from the want of will to consume. The two
extrems aré obvious; and it follows that there must be some lntermedlaté
point, though the resources of political economy may not be able to
adcertain it, where taking into consideration both the power to preduce
and the will to consume, the encouragement to the increase of wealth is

greatesto"l

The general theory ef 1nterest outlined 1n this paper. enables us
to solve this problem and to determlne the optlmum propensity to save
which maximises investment. Since investment per unit of time is a
function of both the rate of interest and expenditure on consumption a

decrease of the propensity to consume'(increase’in'the propensity to

» Prlncxples of Political Econemy, London, 1820, pp. 8»9(1ntroduc=
*tion)., Cf. also pp. 369-70;




s

=17

save) has a twofold effect. On the one hand the decrease ¢f expen=

“on. consumption discourages investment, but the decrease in the propen=

sity to consume also causes, as wve have seen, a fall of the rate of
interest which encourages investment on the other hand. The optimum
prepensity to consume is that at which the ecouraging and the discour=

aging effect of a change are in balance.

The condition of such a balance is easily found. A change of the
propensity to consume is mathematically a change of the form of the
function (2) in our éqnationso We want to discovervthe conditicens this
function has to satisfy in order to maximise investmehﬁo Let 8C be the
Vgpiation—of expenditure on consumption and Si the variation of the
rate of interest which are caused by the change of the propensity to
consume, Recallihg the investment functidn (3)9 which 1is I::F(igc)pthe

condition that investment be a maximum is then:

. oI = FiSi +Fbc=0 (¢)

where HI is the corresponding variation of investment.
From equation (4) we derive the variation of total income caused

by the change of the propensity to consume:

§Y— §C + 81

and since 81==0 when investment is a maximum we have in the maximum

position:
oY = ¢ ' (1)

Now the change of the rate of interest due to the change of the propen-

sity to consume can be obtained from equation (1)9 i.e., from the
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liquidity preference function. We have:
Bu =18+ L by (8)

If the sum of real balances available, i.eao~the quantity of money-
measured in wage-units or in any other numéraire, is assumed to be

constant this reduces to:
L& + L,br=0 (8a)
whence:
Si=- -}“:-'?—%Y (9)
‘ .
By substitution of (9) and (7) in (6) we arrive at the equation:
Ly
-F, - %C. +F 8¢ =0

JlThe liquidity preference holds only for a given distributicn
of incomes (cfoFootnote 1 on p.170 above). Similarly the investment
function holds only for a given distribution of the expenditure for
consumption between the different industries, for even if the total
expenditure on consumption remains unchanged a shift of expenditure
from goods requiring less to goods requiring more capital te produce,
or vice versa, necessarily affects investment, Equations (6) and (8)
in the text presuppose, therefore, that changes in the distribution of
incomes and in the direction of ¢onsumers' expenditure to different
industries are either absent, or that their effect on total invest-
ment and on the total demand for liquidity is of second order magnitude
and can thus be neglected. Since a change in the distribution of im-
comes and of consumers' expenditure the second assumption is the omnly
realistic one. A more precise theory would have to take into account
the effect of these changes, too.

2If the money wage (or, more. generally, the money price of the
numéraire chosen) is constant, this means that the nominal quantity eof
money is constant, too, If not, the nominal qguantity of money has to
change proportionally to the money price of the numéraire. If, how=
ever, labour is not regarded as a homogeneous factor the use of labour-
units as numéraire involves really the use of a particular index num-
ber, i,e., the labour standard, and our assumption amounts to¢ assuming
that the puchasing power of money in terms of the labour standard is
constant,
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whieh can be transformed into:
F

LY -_ & '
T L, F, (10)
i i
This equation, together with the equations (1)9 (3) and (4) of
our system, determines the optimum propensity to consume under the

assumption that the amount of money (measured in wageuunits)is eonstantol

Oply such forms of ‘the function representing the propensity to
consume which satisfy this equation provide a maximum investment. A
very simple economic interpretation can be givem to the equation ob-
tained. The right hand side of the equation is the marginal rate of

substitution between.a change of the rate of interest

llf the amount of money (as defined in the text) is allowed to
change a more general condition is obtaimed. For this purpese we must
add to our system of ‘equations a supply function of money. Let this
fuanction be:

M :—i,( i ,Y)

where M and Y are measured in terms of wage-units, We have then:

sM= o di4 Ly 8Y
and taking into account eqmation(S) in the text we obtain:
3 s
A&i 814%8‘1’ - Li81 *’thﬁY
which can be written in the more convenient form:
(Fy-Ly)dy = (Liﬂﬁi)ﬁ

whence we get:

§i = 3 g- Ly §Y
Substituting this and (7) in (8) we arrive ats
VyY-Ly =
FIT, §c +r 8¢ =0
i i

which is, finally, transformed into:

A

A F
i ""H i

This ie the most general form of the equation which determimes th@°
optimum propensity to consume. Equation (10) osbtained.in the text is a
special case of it when y""'O and%i =0, .
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and a change of the expenditure .on consumption as inducements to invest.
The left hand side is the marginal rate of substitution between a
change of the rate of interest.and a change of real income as determin-
ing the demand for liquidity. The optimum propensity to consume is

) ' thus determined by the condition that
* the marginal rate of substitution be-
- ) tween the rate of interest and total
"income as affecting the demand for
liquidity.is equal to the marginal
rate of substitution between the rate

of interest and expenditure on con-

sumption as inducements to imvest.

"It is convenient to have a

of v
graphic illustration of this condi-

tion. On Fig. 4 we draw a family of

indifference curves indicating the

Fig.4.

possible variations of the rate of
interest and of the expenditure on consumption which do not change the

level of investment per unit of time. We may call them iseinvest-

lThe economic interpretation of equation (10a) is similar to
that of equation (10), only the left hand side is here the marginal
rate of substitution net along a curve of equal liguidity (isoliqui==
dity curve; vide below) but along the curve corresponding to the
equation: [

f(i.Y) =L(1,Y)

Thus the left hand side of (10a) is the marginal rate of substitution
between the changes of the rate of interest and of total income which
are compatible with the maintenance of the equality of the supply of
and the demand for money. The supply function of money depends on the
behaviour of the monetary system.
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ment curves. The expenditure on consumption being measured along the
axis 0°C and the rate of interest along 0'i these c&rves slope up -
ward2 ahd the greater the level of investment the more.to the right

is the position of the corresponding isoinvestment qurYeol The curves

can be expected to be concave downwards, for, the stimulus te invest

exercised by each successive increment of expenditure ¢n consumption

i8 weaker, This is explained by the increasing prices‘of?the factors of

production which diminish the net return derived by entrepreneurs from
successive increments of expendlture on consumptlon (the curves of mar-=
ginal efficiency of lqvestment in Flg. 3 are shxfted upwards less and

less). - Thus the greater the expen- ‘ i
diture on consmmpti@n:the greater

is the incrementﬁof it which is mec-" f //M
essary to compensate a given rise of

the rate of intetest; Finaily,we

_cresse of 'the expenditure .on .con- 0‘ F v

sumption. fails entirely to stimu -
late investment, This happens
when the elasticity of supply of '

‘Fig.5
the factors of productlon has be- ‘
come zero, so that ap increase of the expendnture on consumptlon only

raises their prices. Thus the isoinvestment curves, become horizontal

2 . . ..ﬂ.c ) ‘ ' <
The slope of these curves is = —p— - ‘Slncg,Fd=>Q and Fi .P

i
the slope is positive.
lyhere are certain combinations of the expehhiﬁurg on congump-
tion and of the rate of interest at .which the existiné capital is just
maintained by replacementa They determine the eur?e ¢orresponding to
zero investment {i.e., the curve I in Fig. 4). All curves te the

right of it correspond to p051t1ve and all to the left correspond to

negative investment.
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to the right of a certain critical value of the absicssa.

On Fig. 5 we draw an indifference curve which represents all

the variations of the rate of interest and of total income which do not
affect the demand for ligquidity (total income and the demand for ligq-
uidity being expressed in wage-units). We may call it the isoliquidity
curve. Since the amount of money is assumed to be given we have omly
one such curve (the curverM in Fig. 5). It slopes upwardl and is
straight, convex or concave downard, aécording_as the demand for liqg-
uidity increases with an increase of real income at a constant, an in=
creasing or a decreasing rate, respectivelyo2 Downard convexity, how-

ever, seems tc be the case which is practically mest likely to occur.

s F
“"-—'9'::0 when F-:::':-Oo
F, <
i
1 | Ly o _
The slope of the curve is = z——' It is positive because Iy>0
and Li<;0o In the limiting cases, i howéver9 where either L¥:O or
- :
LH==0 we have either - %x“=ﬁ0 or - fji-==iu3and the isoliquidity curve
i i

degenerates into a horizontal or vertical straigt line.

28 Dyybi - ligby. o .
Nz = Lz aking iY™ appr?x1mate y

. ig, d2i e i
and rem¢mbering that Li£:0, we find that xT is of the same sign as

2We have

LYY“ (Footnote added, 1943).

3The last two sentences were revised by the author, 1943,



-

=923

The optimum-propensity to consume can now be determined in a

simple way by combining the diagrams of Fig. 4 and Fig. 5. Equation

CandY

Fig.6

(10) states that the slope of the

slepe of the isoliquidity curve has
to be equal te the slope of the
isoinvestment curve (vide the point‘
P in Fig. 6). But the position of

origins 0 and 0' in +the combined.

diagram is not arbitrary., For 00'is
the difference between total income
and expenditure on consumption, i.e
represents the le&el of investment,
Thus te each level of Investment
there belongs a special length of
00', The optimum  propensity to
consume 1is, therefore, obtained by
super-impo sing Fig% 5 uwpon Fig. 4 (as

in Fig°6) and movfng it herizontally

until the isoliquidity curve becomes tangent to the isoinvestment

curve whose index (ioeo, level of investment) is equal to the length

of 00', 00' is then the maximum investment, 0'A and OA are the expen-

diture on consumption and the total income which correspond to it., The

., ~ 1 , . .
isoinvestment curves being concave downard, an optimum propensity to

consume exists an is unique if the isoliquidity is convex downard or

is a straight line, ¢r even if it is concave downard, provided 1its

concavity is less than that of the isoinvestment curves and its curv-

1Balance of this sentence was revised by the author, 1943,
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ature does not change sign.

From Fig.6 we obtain the expenditure on consumption 0'A and
the total inéome OA which correspond to maximum investment and which
are, as we have seen, uniquely determined, Plotting them on a dia-
gram (vide Fig.7) we obtain a point R through which the curve repre-
sentihg the propensity to consume
has to pass, Thus the function
expressing the optimum propensity
to consume is determined only by
one point through which it has to
pass. - Any function which passes

through the point R maximises in=

vestment. Any function, however,
- which does not pass through R
makes total investment smaller. .
Generally we may expect that a de- Fig. 7

crease of the propensity to consume (ioeo,vén increase of the propens-
ity to save) leads us from curves which pasé'abové R to curves which
pass below R (e.g., the curves S1 and S2 in Fig. 7)., As long as they

pass above R the propensity to consume is above optimum, when they

2The graphic solution indicated in Fig., 6 is also applicable to
the general case where the quantity of money (in terms of wage=units)
is not constant, As shown in the footnotes 1 on pp,185 the equation
(10a) is substituted in this case for the equation (10). Instead of
the isoliquidity curve we get a curve corresponding to the eauation
4Ki,Y) =L(i,Y). It is a projection on the Yi plane of the curve
resulting from the intersection of the two surfaces representing the
supply and the demand for money respectively (the isoliquidity curves
are a special case of it obtained when the supply surface of money is
a plane parallel to the Yi plane). The shape of the curve depends now
also on the form of the supply function of money. The graphic solu=
tion is obtained as in the text by moving the diagram of this curve
horizontally until the curve :becomes. tangent to the iscinvestment curve
corresponding to the level of investment equal to 00°.
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pass below R it is below optimum. Maximum investmenf is attained when
we hit upon a curve which passes through R (e.g., the curve Sopt in
Flg‘,?)o This is a curve of optimum propenszty to consume, Any change
of the shape of the»curve which does not affect 1tsvpass1ng through R

is irrelevant. -

7.Let us now apply the result obta1ned to two speclal cases,
When either the income-elasticity of the demand for llquldlty is zero
or the interest—elasticity of the demand for liquidity is infinite,
which is the case corresponding to Mr. Keynes' theoryp_we have either
Ly =0 (and L, ;,a"o) or Ly = @(and Ly£0), It follows immediately from
equation (10) that F ‘m=0 in either case. The economlc interpreta=
tion is simple. As we have seen, in this case a change in the propens-
ity  to consume does not affect the rate of interest: ‘at: all, The rate
of lnterest remaining constant the optimum propen51ty to consume is
when the expendlture on consumption is such that a further increase
does not any more increase the marginal efficiency of 1nvestmento It
has been mentioned ‘already that this happens when the elastlcnmy of
supply of factors of production becomes zero, so that an increase of
the expendlture on consumption only raises their prlces but cannot in=
crease investment., This implies the absence of even voluntary un-=
employment of factors of production, If involuntary unemployment of a
factor is defined by its ‘supply belng infinitely elastlc9 it is absent

whenever the elasticity of supply is finite, A zero elasticity of

sapply, however, means that there are no more factors which would offer
their services if the remuneration were greater, i.e., are voluntarily

'unemployédo Until this stage is reached any increase in the propensity

It seems, however, h1ghly doubtful that L mﬂoover the whole
range of the liquidity preference function, .
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to consume stimulates investment,2 This fits well into the scheme of

Mr. Keynes' theory. ¢

The other special case is when the jnterest—elasticity of the
demand for liquidity is zero which is, as we have seen, the case of
the traditional theory., Then Li;()(and Ly;é(» and by rewriting
equation (10) in the form:

L

R 1

Ly Fé

we obtain Fi:=Q for this case. Any decrease in the propenmsity to con=
sume stimulates investment by causing an appropriate fall of the rate
of interest, The propensity to save can never be excessive, for the
rate of interest falls always sufficiently to make room for additional
investment, The only iimit is when a further decrease of the rate of
interest stops increasing investiment (Fiz(ﬂ, i.e., when the net re-=

turn on investment becomes zero and the rate of interest is zere,too.

In the general case the optimum propensity to save is somewhere
between these two limits and it .is the greater the greater the income-
elasticity and the smaller the interest-elasticity of the demand for
liquidity. For the fall of the rate of interest due to an increase in
the propensity to save is the greater the greater is the first and the

smaller is the second of these two elasticities. The optimum propens-

2In the general case wheréthe quantity of money is allowed to
vary the same result is reached when‘-.l,Y:-Ly (vide equation (M)a))o In
this case the income elasticity of supply of money is equal te the in-
come-elasticity of supply of the demand for liquidity; each change of
tetal income is balanced by exactly such a change of the supply of

money that the rate of interest remains constant,
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ity to save is also the greater the greater the elasticity of investe-
ment with respect to the rate of interest and the smaller the elastic-

ity of investment with respect to expenditure om’consumptiono

Thus we arrive at tﬁe result that, with the exception of the
special case covered by the traditional theory of interest, there
exists an optimum propensity to savel which depends of the shape of

the liquidity preference and of the investment functions. This

‘imposes a maximum limit on investment per unit of time and any attempt

te exceed it by raising the propensity to save above its optimum
frustrates itself by‘leading to a diminution of invésfmento In a
socliety where the pfopensity to save is determined by the individuals
there afe no forces at work which keep it auiomaticalfy at its opti-
mum and it is well possible, aé the underconsumptioh éheorists main-
tain, that there is a tendency to exceed it. Whethér this is actual-
ly the case is a matter for empirical investigatiog and cannot be

answered by the economic theorist.

The optimum propensity to save is, however, defined oﬁly with

regard to a given quantity (or more generally: to & given supply func-

l“Optimt;nm'-s means here merely "maximising investment." This
peed not be the most desirable propensity to save from the point of -
view of social policy. From the latter point of view a propensity
to save which maximises real income may be more desirable. My
“optimum” propensity to save, however, maximises the speed of growth
of wealth. (Footnote added in 1943.) c
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tion) of money. Therefore, if the propensity to save does exceed its
optimum it need nbt be curbed to avoid its evil consequences, It can
be made- to benefit economic prégress by an appropriate monetary policy
which increases the quantity of money sufficiently to reduce the rate
of interest so as to compensafe the discouraging effect a high propen-
sity to save has on investment,I How: far such a policy is possible
depends on the structure of the moneﬁary and of the whole economic

system,

1'.l‘he requirement of an increase of the quantity of money to
counteract an excessive propensity to save is not in contradiction
with the teaching of Professor Davidson, Professor Hayek and Mr,
Robertson that technical progress does not require an increase of the
quantity of money to avoid deflation., If the increase in the propen-
sity to save is accompanied by technical progress which increases the
marginal efficiency of investment, investment is not discouraged and
no increase of the quantity of money is necessary.

LRL,
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