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Preface

oo« the true law relating the aggregate demand and supply functions. . . is a
vitally important chapter of economic theory . . . without which all discussions
concerning the volume of aggfegate employment are futile,

—J. M. Kevnes, The General Theory of Employment, Interest, and Money

What can be the justification for writing a text on macrocconomic
theory when, by necessity, a large part of it must be given over to
topics adequately covered in existing texts? What this book offers,
which other texts do not, is a treatment of Keynesian theory into which
price theory has been directly incorporated. We think it is now ap-
propriate to place such an analytical treatment before the well-trained
undergraduate and beginning graduate student.” o

The issues are by no means resolved, but policy makers throughout
the free world are acting on the conviction that the price level is
related to the money-wage rate. There is ample theoretical support
for this belief. Keynes himself, the Cambridge economists close
to Keynes, Hicks, and Weintraub, have erected the appropriate
theoretical framework, albeit not in terms or places that make it readily
comprehensible or available to the beginning student. Thus we have
taken it as a fundamental task to promote an interest in and generate
an understanding of this body of macroeconomic theory. All of
Part III in this book is devoted to this task. The section will appear
novel to some readers, since a portion of the analysis is just now ap-
pearing in the professional journals, while some ideas appear for the
first time in this text,

In Part III, value and distribution theory is linked to Keynesian
macroeconomics. Once a bridge between micro- and macroeconomics

xi
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is established, it becomes possible to call upon all the theoretical con-
cepts and generalizations of microtheory to increase our understanding
of price level and employment phenomena. (After all, it is at the firm
level that prices are determined and hiring decisions are made.)
The ability to use the “homely but intelligible concepts”! of micro-
economics in the analysis of macroeconomic phenomena represents
an external economy in the development of macroeconomic analysis.
The pedagogical advantage of a textbook which forces the student to
use his microtheory in developing macroconcepts and solving macro-
problems is obvious. '

Of course, not everyone will agree with all the implications of this
analysis. Our concept of a good textbook, however, is one that brings
to the student the excitement of being at the frontier. We think a good
text must challenge the student’s critical acumen.

Much of this book (all of Part II) is devoted to a careful exposition of
that orthodox body of post-Keynesian theory which is formulated in
real terms and which normally ignores price level changes before full

. employment. From both a pedagogical and theoretical point of view,
there is much to be gained by laying down the “real” Keynesian
functions without the distraction of price level phenomena at the
beginning. Even in this section some novel points are made; but, in
general, it covers the familar ground treated in many macroeconomic
texts. An instructor who has neither the time nor the inclination to
get involved in price level problems may consider Parts I, II, and IV
adequate for his purposes.

We have asked Charles L. Leven to write the chapter on social
accounting in Part IV, Our feeling is that, too often, the discussion of

1In comparing neoclassical price theory with neoclassical macroeconomic
theory, Keynes noted: “So long as economists are concerned with what is called
the Theory of Value, they have been accustomed to teach that prices are governed
by the conditions of supply and demand; and, in particular, changes in marginal
cost and the elasticity of short-period supply have played a prominent part. But
when they pass in volume I, or more often in a scparate treatise, to the Theory
of Money and Prices, we hear no more of these homely but intelligible concepts
and move into a world where prices are governed by the quantity of money, by
its income-velocity . . . and little or no attempt is made to relate these vaguer
phrases to our former notions of the elasticities of supply and demand.” From
J- M. Keynes, The General Theory of Employment, Interest, and Money, Harcourt,
Brace, 1936, p. 292,

Preface xiii

the national accounts is presented as an expendable prologue by
theorists who have little interest in the sophistry of sectoring and
double-entry notation. Professor Leven, however, is an innovator in
the theory and practice of social accounting and has a keen apprecia-
tion of the dependence of accounting practices on economic theory.
We think his treatment of social accounting will be the most rewarding
brief statement available to undergraduate or graduate students.
Moreover, his rationale for presenting the accounting framework after
the theory has been developed, and not before, should prove con-
vincing to all teachers.

The last chapter contains a brief discussion of the empirical and
econometric implications of Keynesian theory. The discussion is
designed to give the student the flavor of an econometric investigation
and raises the many problems which must be overcome in any attempt
to test econometrically a macroeconomic model. The emphasis is
on econometrics as an art rather than a science.

Since we believe that'public policy is an integral part of economic
analysis, policy discussions are found throughout the book. Normally
they follow immediately after the development of the relevant analysis.
The theoretical approach taken here permits a fruitful discussion of
wage-, price-, and income-distribution policy, as well as monetary
and fiscal policy. The relationships between the balance of payments,
international wage and price behavior, and domestic full employment
policy are also discussed after the appropriate theory has been de-
veloped.

In conclusion, we should like to acknowledge our indebtedness to a
few of the many people who have helped us in this undertaking. Our
interest in this area began when we were graduate students of Professor
Sidney Weintraub. His always provocative and oftimes controversial
approach was a continual challenge; and even when we disagreed
with him, the result was to generate many ideas which appear in this
volume, '

Several economists read all or part of the manuscript at various
stages and offered constructive suggestions. For their efforts we wish
to thank F. Gerard Adams of the University of Pennsylvania, Barbara
R. Berman of Brandeis, Kenneth K. Kurihara of Rutgers, and Sidney

Weintraub of the University of Pennsylvania. Most especially we owe
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thanks for their extraordinary efforts to Miles Fleming of the University
of Bristol and Thomas Mayer of the University of California.

No preface would be complete without indicating our families’
contributions to this work. Our indebtedness due to the high marginal
and average propensities to consume of our wives, Louise and Natalie,
was an important motivator in this venture. The natural, rambunctious
. personalities of our children, Robert, Diane, and Greg Davidson, and
: . Paul and Beth Smolensky drove us back to the peaceful solitude of the

* manuscript day after day. On the other hand, the ability of our wives
* and children to tolerate the ebbs and flows of our frustrations as the
manuscript progressed was superhuman. Their contribution to this

" volume can go neither unacknowledged nor unpaid.

PauL DAvibson
EUGENE SMOLENSKY

Philadelphia

: L Jm, 79630

PART I
THE SYSTEM IN BRIEF




CHAPTER I

A simplified equilibrium model

Sometimes, market economies use every available resource to the
fullest in a drive to get maximum output. More often, however,
market economies use only a part of their available labor and other
resources. There were periods in the 1930s, for example, when the
United States employed less than 80 percent of the individuals able
and willing to work. Why is it that at certain times market econo-
mies fail to employ all, those who desperately want work, while at
other times, grandmothers must be lured into the labor force to meet
the demands of industry? It is this fundamental question which we
scck to answer in this book.

The basic theory of that which determines the degree to which a
market-oriented economy employs its available resources was laid
down in 1936 by J. M. Keynes in The General Theory of Employment,
Interest and Money. In the years since, that theory has been elaborated
upon by many others and has become highly sophisticated. In this
book only the bare Keynesian essentials, and just those additions
which represent fundamental improvements in the model, will be
presented in a unified, meaningful form,

THE MODEL

The entrepreneur plays the key causal role in the system. The
formidable task facing the entrepreneur is to determine simultaneously
what will be produced, the quantities he will produce, the techniques
he will employ, and the input mix that will be least costly. These
decisions must, in a market economy, be made in advance of actual

3




4 Aggregate supply and demand analysis

sales. Consequently, entrepreneurs must incur considerable costs in
anticipation of future sales in making rational production decisions.

There will be some quantity of workers that each entrepreneur will
seek to hire for each level of expected sales. In the aggregate, there-
fore, there will be a systematic relationship between the number of
workers (/) that employers will want to hire and the total sales (Z)
which entrepreneurs expect. This relationship is called the aggregate
supply function, and is drawn as the Z-curve in Fig. 1.1. The exact

Expected
revenue (Z) ' z
Demand
expenditures (D) ,Zz
l
i
1 D
\D
D, O
______ - }
: I
1 I
1 [}
1 1
' I
1 I
{4 :
' (
1 (
1 (
1 1
0 Ny N, N, Employment (N)

FIG. 1.1. Aggregate Supply and Aggregate Demand.

form of this function will depend upon a number of strategic variables
(discussed in Chapter 9). In general, the more entrepreneurs expect
to sell, the larger the number of workers entrepreneurs will want to
hire, so that the aggregate supply function (in Fig. 1.1) is upward
sloping.

En eurial expcg_gggm_qﬁ"g@lmgy_gnue determine hiring
defisiong, which, "in"turn, give direction to the_ production of goods’

and services, and Set of-4 oW, of money payments 10 the owners of
productive inputs, There will, for example, be a flow of money-wage
payments to workers to compensate them for their efforts. Rentiers,

A e ———

T i —
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who have previously contracted with business firms to receive a fixed
sum of money will be paid, whatever the level of economic activity.
Furthermore, managers of enterprises will distribute some of the
profits of the firms to the owners. These money income flows to workers,
rentiers, and profit recipients provide the funds with which consumers
can purchase the goods and services that are produced by industry.
Based on a variety of considerations (discussed in Chapters 3 and 10),
the recipients of these money income flows will determine how much
of their receipts they will spend on consumption goods. In general,
the greater the level of employment, the greater the flow of money
income payments, and therefore the greater the total spending on
consumption goods by the community.

Consumers represent only one (although quantitatively the most
important) class of buyers of the output of industry. Governments,
forcigners, and businessmen themselves are also purchasers of the
products of industry. The decisions as to how much will be spent by
these buyers in any period will be based on factors that differ from
group to group. Businessmen buy the products of industry mainly
to obtain additional production facilities. Government spending is
based on a host of considerations including the desire of the com-
munity for public services, threats of war, etc. Foreigners will buy
domestically produced goods when they cannot purchase the same
goods elsewhere at a lower delivered price. At any level of employ-
ment, the sum of expenditures by consumers, businessmen, govern-
ments, and foreigners on domestically produced goods is called aggregate
demand. As employment varies, this sum of expenditures will vary.
The relationship between the total sum of spending b s
and the level of employment is called the aggregale demand_function.
Sinte as employment increases, the money flow to consumers grows,
we may assume that, in general, total spending_increases as employ-

ment rises, Thus the aggregate demand function will slope upward

as indicated by the D-curve in Fig. 1.1.
Given the aggregate supply function which shows how much entre-
preneurs would expect to sell at any level of employment,’ and the

1 Some economists prefer to say that the aggregate supply function is the amount
of actual receipts which would induce the hiring of every specified level of employ-
ment. Our formulation, however, is intended to emphasize the fact that, as a rule,
hiring dccisions precede sales and, therefore, it is the expectations of sales revenue
which determines the level of employment.




6 Aggregate supply and demand analysis

aggregate demand function which indicates how much buyers would
want to buy at any level of employment, it is now possible, with
the help of Fig. 1.1, to explain what determines the level of em-
ployment and sales. For example, suppose entrepreneurs expected
sales of Z; (in Fig. 1:1). They would hire N; workers. When N,
workers were hired, however, the total sum that all buyers would want
to spend would be D;, which would exceed ‘entrepreneurial expecta-
tions. If entreprencurs hire N, workers, they will be pleasantly sur-
prised to find that when they offer the output produced by N; workers
on the market, demand will exceed supply at the going price. Thus,
as Keynes noted,

there will be an incentive to entrepreneurs to increase employment...
and if necessary, to raise costs by competing with one another for the factors
of production, up to the value of N for which Z has become equal to D. Thus
the volume of employment is given by the point of intersection between the
aggregate demand function and the aggregate supply function. . .. this is the
substance of the General Theory of Employment. . . 2

If we started from a level of employment to the right of the intersec-
tion of the aggregate demand and supply functions (such as N, in
Fig. 1.1), then, at that level of employment, entrepreneurs would be
disappointed as they found that buyers wanted to spend only D,
which is less than entrepreneurial sales expectations which are Z.
This disappointment-would induce entrepreneurs to reduce employ-
ment. As long as entrepreneurs hired more than N, workers, however,
buyers’ spending would continue to be less than sales expectations.
At the employment level N,, desired purchases will just equal expected
sales.

The value of total spending as given by the aggregate demand
function where it is intersected by the aggregate supply function, will
be called effective demand. It represents an equilibrium level of spending,
where entrepreneurial expectations are just being realized, so that
there is no inducement to change hiring policy. Obviously, the shape

and position of the aggregate demand function and the aggregate
supply function are essential to the determination of effective demand

2 ]. M. Keynes, The General Theory of Employment, Interest and Money, Harcourt,
Brace, 1936, p. 25, Italics added.

~
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and, therefore, employment. The various factors upon which these
two functions depend are examined in detail in the remainder of
this book.

by

' ORGANIZATION OF THIS BOOK

This book is divided into four parts. Part I is devoted to a general

-statement of goals and procedures and to the development of the

specialized vocabulary which is necessary for the precise exposition of
the theory. Part II presents the orthodox body of Keynesian theory
as it has been developed since 1936. In Part II only demand aspects
of the system are emphasized in explaining variations in the total
output of the economy. In Part III, on the other hand, aggregate
supply and demand receive equal attention in explaining variations
in employment and prices. In Part IV, empirical implementation
of the theory is discussed. The social accounting framework is pre-
sented in such a way as to show how the theory has guided the formula-
tion of generally used social accounting conventions. In the last
chapter of the book, a discussion of some econometric applications,
which provide a measure of the quantitative implications of the
theory, is presented.

A DIGRESSION ON EXPECTATIONS IN
A WORLD OF UNCERTAINTY

Economists often construct models that assume away uncertainty;.
These models are usually justified on the grounds that (1) they elimi-
nate subjective factors, and (2) they case the mathematical analysis
and verbal exposition. Uncertainty, it is implied, merely “muddies
the water” without changing the results.

In the real world, however, uncertainty is important and affects
all economic activity. Many of the institutions of our modern economy
would have no function in a world of certainty. There would be no
need for stock market speculation, forward commodity and foreign
exchange markets, or pecuniary contracts in a certain world; there
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would be less reason for holding money and there would be no
profits.? These factors, however, play a vital role in the determination
of employment only in a world—our world—where the future is
uncertain. .
The importance of uncertainty has been explicitly introduced into
the expectational aspects of the aggregate supply function, as well as
" in many other relationships in the Keynesian system. Some investi-
gators, however, in attempting to provide an objective, empirically
testable formulation of the subjective Keynesian relationships, have
given uncertainty elements little or no consideration. In fact, even in
the following chapters, there is a tendency to slur the difference between
the uncertainties of the real world and the surety of the economic model.
We would not be playing fair with the student, however, if we failed
to alert him to our own negligence and to the carelessness of others.
Since production decisions depend on future sales, the hiring of
workers is clearly based on expectations. These anticipations have
been categorized into short- and long-term expectations. Short-term
expectations are concerned with the cost of output from existing
facilities and anticipations as to the sales revenue obtainable from this
output, while long-term expectations are concerned with what the
entrepreneur can hope to earn in the future if he makes an addition
to his capital equipment. The aggregate supply function is usually
thought to be based on short-term expectations, while the demand for
investment goods is based on long-term expectations. These two
categories are not completely independent. (Entrepreneurs in the
capital goods industries, for example, base their short-term expecta-
tions on their estimates of the long-term expectations of other entrepre-
neurs.) Both long- and short-term expectations are relevant for the
hiring decision. Actual sales are irrelevant except to the extent that
they modify present or future expectations. Similarly, past expecta-
tions which may have lead to the accumulation of the present stock of
capital goods are not pertinent. Each decision that is made will take
into account the present stock of capital, but will reflect current

expectations of prospective costs and sales revenue and not prior
expectations.

3See S. Weintraub, An Approack to the Theory of Income Distribution, Chilton,
1958, Chap. 10. See also J. F. Weston, “The Profit Concept and Theory: A Re-

statement,” Journal of Political Economy, 62, 1954,

A simplified equilibrium model | ) 9

Any change in short-term expectations will alter the employment
level desired by entrepreneurs. Time must elapse, however, before
changes in hiring decisions can take effect and, therefore, the path of
employment from, say, Ny (in Fig. 1.1) to equilibrium is likely to be
more complex than outlined above. Nevertheless, since there is a
“large overlap between the . .. realised sale-proceeds of recent output
and . . . the sale-proceeds expected from current input,”* normally it
will be assumed that the economy takes a smooth, direct path to
equilibrium.

CONCLUSION

At any point in time the level of effective demand may, or may not,
be one which guarantees full employment or any of the other goals
usually set for a market system. After just one more preliminary
chapter we can turn to the determinants of the level of effective demand
and start on the direct but long path towards an understanding of just
why it is that the level of effective demand may not be the one which
society would choose in the happiest of circumstances.

4J. M. Keynes, op. cit., p. 51. Those readers who wish to explore ibl
subtleties ir.wolved in the adjustment path are referred to Keynes’ clxagsic u-e]:lotﬁ:cn:
of expectations in gp. cit., pp. 47-51, 147-164.
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CHAPTER 2

The rationale of a forecasting model

DISTINGUISHING BETWEEN FORECASTING
AND EQUILIBRIUM MODELS

Those analytical systems which view the economy as being driven by
‘two innately countervailing motives—maximization of profits by
entrepreneurs and maximization of utility by consumers—and which

examine the circumstances under which these motives result in a

situation where neither entrepreneurs nor consumers act to change
their economic environment, are termed equilibrium models. A model
which fails to take into account one or the other of these driving forces
will be called, for lack of a more appropriate name, a forecasting model,
for it attempts to predict the actions of one group without analyzing

the actions of the other group.
Typically, the conclusion that can be drawn from an equilibrium

model is a statement about those effects which will follow from the
eventual equilibrating of the profit maximizing and utility maximizing
motives. The conclusion that market price equates supply and
demand, for example, is the best known result of an equilibrium
model. The components of this model are (1) a demand equation
based on utility maximizing assumptions, (2) a supply equation based
on profit maximizing suppositions, and (3) the equilibrium condition
that the quantity supplied will eventually come to equal the quantity
demanded. For example, if the demand and supply curves are linear,
10
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this model can be expressed algebraically as:

Qi =a — hP (2.1
Qs = az + beP (2.2)
Qd = Qs . (2.3)

where Qg is the quantity demanded of a commodity, say rum, P is
the market price of rum, Q, is the quantity of rum supplied, and the a’s
and b’s are constants. Since the quantity of rum demanded depends
upon the market price as shown by (2.1), while the quantity supplied
depends upon the market price as shown in (2.2), the value of the
market price which is obtained by simultaneously solving (2.1), (2.2),

and (2.3) is
P = (a; — a3)/(by + b3). - 24)

This system can also be presented graphically, as in Fig. 2.1. The
demand relationship (2.1) is drawn as the line D, while the supply
relation (2.2) is the line S. The equilibrium price where the quantity

Price

o Quantity
FIG. 2.1. Demand and Supply of Rum.
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supplied equals the quantity demanded is given by the intersection
of the two curves and is equivalent to (2.4). The price obtained in
(2.4) would always be the price for rum if the demand and supply
relations never changed, and if the rum market was one in which no
transactions occurred until the price arrived at was such that the
quantity demanded at that price equaled the quantity supplied at
that price. Most markets, of course, are not such auction markets
and therefore transactions occur at different prices through time, even
when the underlying supply and demand determinants do not change.
Consequently, not all prices observed in a market are expected to be
equilibrium prices; rather, it is expected that the demand and supply
equations represent basic determinants which are stable and which
will persist long enough for the price of rum, as it fluctuates through
time, to eventually approach the value (a; — a3)/(b; + b55).

Not all economic models are equilibrium models. For some prob-
lems, either supply or demand relations may be assumed to have little
direct relevance. When this is the case, analysis will be made easier
by dropping the equilibrium framework. When the gains from such a
simplification exceed the costs of laying aside a part of the underlying
determinants, the equilibrium frame is usually dropped. There are
many examples in the history of economic thought of instances in
which the equilibrium framework was fruitfully abandoned for a fore-
casting approach. The Ricardian system, for example, in its treatment
of the long-run growth problem, tended to skirt the question of demand
and concentrated on supply phenomena instead. The Ricardian system
was based on Say’s Law of Markets, which is often paraphrased as
“Supply creates its own decmand.” Ricardo felt, therefore, that he
did not have to give separate consideration to demand conditions,
and concentrated his attention solely upon the supply side.

Keynes, rejecting Say’s Law, set out an equilibrium model in which
both aggregate supply and aggregate demand for output and employ-
ment were analyzed.! Nevertheless, many of the followers of Keynes
have treated his system as if it were a forecasting model. Two basic
changes in Keynes’ original model were required to effect the con-
version. First, it was necessary to orient the analysis towards fluctua-

tions in real income rather than fluctuations in employment. Second,

1], M. Keynes, “The General Theory,” S. E. Harris, ed., The New Economics,
Dobson Ltd., 1949, pp. 190-193.
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it was necessary to separate the wage rate from the price level. Once

these two adjustments had been made, it became possible to invert

Say’s Law and to say that demand creates its own supply. Con-

sequently, it was feasible to ignore the supply side. :

The forecasting version of the Keynesian system assumes that prices

are constant while employment varies directly with real income. This

system is able to ignore supply phenomena by relying upon the

concept of the full-employment ceiling. 'This concept allows economies

to be categorized as either (1) underemployed economies in which
changes in output and employment occur without any changes in
prices or money wages, or (2) fully-employed economies in which
prices and money wages change while output and employment re-
mains fixed. Until the economy reaches some very high level of
economic activity which is called full employment, the economy
operates under the principles governing underemployed economies.
At full employment, a ceiling on output is reached, so that any further
increases in demand can affect wages and prices but can not influence
employment or output. Making use of the concept of a full-employ-
ment ceiling is tantamount to assuming that until full employment is
reached, aggregate supply merely accommodates changes in aggregate
demand without any changes in prices, while, at the ceiling, output
will not expand when demand increases. Thus, investigators believed
that they could ignore supply phenomena and merely try to forecast
demand in order to understand economies that were not at full em-
ployment. The weakness of this view will become apparent in Part III
of this book; but in Part II, we shall hold to this simple view since it
remains the dominant one among economists and because this model
does have considerable value.

FUNCTIONS OF A FORECASTING MODEL

The Keynesian forecasting model concerns itself with the level and
composition of aggregate demand in attempting to explain changes in
real output. The real output (which is of the same magnitude as real
income) of an economy consists of a bewildering array of goods and
services which vary from nuclear reactors to tongue depressors. Some

Py —
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classification scheme must be imposed upon output, if the analysis is
not to be swamped by a mass of detail. Many schemes are possible.
Experience has shown that the classification scheme which views the
economy in terms of the motives of those who choose to acquire
the output produced by the economy is the most fruitful. This
approach permits aggregate demand.-to be subdivided neatly into only
four relatively homogeneous components: consumption, investment,
government, and foreign purchases.

- In what sense are these components homogeneous? They are homo-
geneous in that all buyers in any one of these categories are activated
to acquire goods by a common set of motives, but motives vary drasti-
cally from category to category. Consumption goods are bought be-
cause the buyers want the goods for the utility they expect to obtain
from using them. Investment goods, on the other hand, are purchased
not because the buyers will derive direct satisfaction from them, but
because the buyers want them to facilitate further production and
gales. Thus, whether a good is classified as investment or consumption
depends not on the physical attributes of the good, but on the motive
of the purchaser. A can of peas, for example, that is bought by a
grocer for his shelves is an investment good. A can of peas bought by
the grocer’s wife for her kitchen is a consumption good. The con-
ceptual distinction is clear enough, though the national income
accountant may often find measurement difficult.

Government and foreign purchases could each be decomposed,
depending upon the motives of the buyer, into either consumption or
investment. For many purposes it would be useful to do just that.
For the purpose of understanding changes in the total level of economic
activity, however, it is expedient to give government and foreign
purchases special treatment. It is also consistent to treat these pur-
chases as belonging to separate categories since the conditions which
induce purchases in these cases differ greatly from those which domi-
nate domestic consumption and investment spending. Government
spending will depend on a number of considerations including the
desire of the community for public services, threats of war, the ability
of governments to tax or obtain credit, and the willingness of legisla-
tors to increase government activity. Foreigners, on the other hand,

will purchase domestically-produced goods when they cannot pur-

chase the same goods elsewhere at a lower delivered price.
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In conclusion, a Keynesian forecasting model attempts to predict
the magnitude of the four components of aggregate demand (con-
sumption, investment, government and foreign purchases). The sum
of these four components, in this model, is the level of real effective
demand and national output. '

EXOGENOUS AND ENDOGENOUS VARIABLES

All theoretical systems or models consist of sets of relationships
among variables. These relationships or functions attempt to explain
how one variable will change when another one varies. For example,
the statement that, as price rises, the quantity demanded decreases, is
a simple qualitative relationship between the variables, price and quan-
tity demanded. As stated here, price is the independent variable while
quantity demanded is the dependent variable. Quantity is the dependent
variable since it changes only in response to changes in the indepen-
dent variable, price. : ,

If this single relationship constituted the complete model, then price
would aiso be called an exogenous variable since the model would not
explain why price changes. The model would explain why the
quantity demanded changes, and, therefore, the quantity demanded
would be the endogenous variable. Dependent variables are always
endogenous. A variable which is independent in a single relationship
may be a dependent variable in another function which is part of the
same model. In that case, the variable would be an endogenous vari-
able in the system. Exogenous variables are any variables in a model
which are independent in every relationship in which they appear.
For example, in most models of consumer behavior, consumer tastes
are assumed to be exogenous, that is, no attempt is made to explain
changes in consumer tastes. , :

An analytical model, therefore, consists of a set of endogenous vari-
ables expressed in terms of exogenous variables, and model building
consists of making an increasingly larger number of relevant variables
endogenous. That is how we will proceed in Part II. Real national
output is taken as endogenous from the outset. We will always want
to explain changes in this strategic variable. As Part II progresses,

consumption, investment, and the rate of interest are added as endoge-
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nous variables, while government and foreign purchases, and the
quantity of money are introduced as exogenous variables. The ulti-
mate outcome is a set of simultaneous equations in which the number
of endogenous variables is equal to the number of equations. Pre-
sumably, then, this system can be solved for the values of the endoge-
nous variables, if the numerical values of the remaining exogenous
variables and a set of statistically determined constants are known.
The set of equations obtained in Part II form the basis of orthodox
macroeconomic theory. More sophisticated macroanalytic models can
and have been built, and these will be discussed in Parts III and IV,

A DIGRESSION: THE CONCEPT OF A SCHEDULE

All economic decisions involve making a choice among alternatives.

~ Economic relationships- typically are statements about alternative
" gituations, and are usually expressed as functions. A function is a
generalized expression in which all possible values of the dependent
variable are related to all possible values of the independent variable.
For example, the demand function, Q = 10 — 2P, is a simple state-
ment about all possible alternative relationships between the price of

a good, P, and the quantity demanded, Q. It is essential to realize

that this function describes a schedule of alternative prices and demand
quantities. If, for example, the price is $1.00, then eight units will be
demanded. Alternatively, if the price is $4.00, then two units will
be demanded. The number of possible alternative combinations of
price and quantity is literally infinite. In the market, however, only
one price and one quantity demanded can exist at a point of time,
that is, only one alternative of all the possible combinations will occur
under a given set of circumstances.

The ability of the reader to distinguish between a movement along
the schedule and a change in the entire schedule is basic to an under-
standing of all economic models. If the price were to change from
$1.00 to $4.00, then, according to our demand schedule we would
expect the quantity demanded to change from eight units to two units.

This change in the quantity demanded is induced by a change in the
price. 1t is not a change in demand, A change in demand implies that
the underlying determinants of the demand function have changed so
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that the whole schedule of alternatives has been altered, i.., at any
given price, the quantity demanded will be different than before.
For example, a change in demand would imply that the demand
function might now be Q = 25 — 4P, :

Once the reader is able to distinguish between movements from one
alternative situation to another on the schedule from a shift in the entire
schedule, he will have made considerable progress toward under-
standing economics.

To distinguish movements along a schedule from shifts in a schedule,
i.e., from changes in the entire schedule, phrases such as “at any given
level of ...,” “at each...,” or “in the schedule sense...,” will be
used to indicate changes in the entire schedule. If, for example, there is
an upward shift in the demand function for rum, we will state, “at
any given price, the quantity of rum demanded increases”; or an in-
crease in the aggregate supply function will be indicated by “at any
given level of employment, entrepreneurial expectations of sales have
risen.”? .

On the other hand, if we are discussing a movement from one
equilibrium position on the demand schedule for rum to another
(induced by an outward shift of the supply function for rum), we will
say ““as the price declined, the quantity demanded increased.” Simi-
larly, a movement along the aggregate supply function from one equilib-
rium position to another (due to an upward shift in the aggregate
demand function) will be indicated by “as total spending increases,
employment rises.” '

* The “Swedish School” of economists have distinguished between the concept
of the entire schedule and the equilibrium point by using the term ex ante for the
former and ex post for the latter. (See B. Ohlin, “Alternative Theories of the Rate
of Interest,” Economic Journal, 47,1937, p. 423.) Unfortunately, this terminology has

created further confusion. For this reason we prefer our longer but more precise
phrases “at any level of . . . ,” or “in the schedule sense. . . ,” to fix in the readers

mind the concept of a schedule change,




74 Aggregate supply and demand analysis

find ourselves in a circular trap in which a prerequisite for the opera-
tion of the accelerator is that the economy must be at capacity; but if
the economy is at full capacity then there can be no increases in output
which is a necessary condition for an increase in net investment. Thus
it would appear that the accelerator and the ceiling become relevant
at the same time.

One way of breaking out of this trap is to define efficient utilization
(capacity) of the capital stock as those instances when business firms
produce at the minimum point on their average variable cost curves

rather than at the physical limits of output. Thus output can be ex--

panded in the short run, by operating the existing stock of capital
more intensively; but because of diminishing returns, the increasing
cost of producing additional output from existing facilities will en-
courage entrepreneurs to enlarge their stocks of capital. Until the
minimum point on the average variable cost curve is reached, there is
no incentive to increase plant and equipment, while the incentive to
expand the stock of capital increases if production occurs at a point
beyond the minimum cost level.”

Although defining optimum utilization of the capital stock in terms
of the minimum average cost position removes the theory from the
circular trap indicated above, it reduces its usefulness in that the tim-
ing of net investment is now less predictable. The problem facing
each entrepreneur now is how far beyond the minimum cost level can
he afford to operate before it pays to increase the stock of capital.
Also, how long a period can he operate his facilities intensively before
adding to capacity? This will depend, in part, upon the entrepreneur’s
expectations about the durability of the increase in demand; for if the
higher level of demand is expected to be short-lived then it will not
pay to add to capacity. Once the investment problem has becn poscd
in this manner, it is clear that the entrepreneur must base his invest-
ment decision on all factors affecting the future rate of return over the
full life of the capital good. In short, he must calculate the marginal
efficiency of capital and the accelerator is no substitute for this com-
putation. The accelerator may be a way of introducing the current
situation into the investment decision making process, but long-run

expectations must also be considered.

7Of course, even if the incentive to invest is present, entrepreneurs may be
unable to acquire the funds necessary to finance new investment,

CHAPTER 6

Simultaneous determination of output

and the rate of interest

The dynamic analysis of Chapter 5 can be extended in a number of
directions, but these extensions must be reserved for a text dealing
specifically with business cycles or with growth models. For us, there
remains at this point the important task of completing the static
Keynesian system.

We can summarize what has thus far been said about the Keynesian
model with the following set of equations!:

The output identity,

Y=C+I+G+ X, (6.1)

where Y is output, C is consumption, I is gross investment, G is govern-
ment spending, and X is net foreign spending.
The consumption function,

C=a + 4t (6.2)
The marginal efficiency of capital schedule,
I = ay — by, (6.3)

where r is the marginal efficiency of capital, and the o’s and b’s are

1 Linear equational forms are used merely to simplify the algebra; this does not
imply that the actual relationships need be linear.
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constants, and the condition that the marginal efficiency of capital
equals the rate of interest (i), i.e.,

r=1 (6.4)

In our simplest case (where G = X = 0) we have a linear system of
four equations in five unknowns (¥, C, I, 1, ¢), and four statistically
determined constants (a1, b1, az, b2).

As it stands, the system could not be solved for there would be more
unknowns than independent equations. One way out of this is to
assume, as in Chapter 4, that the rate of interest is exogenously deter-
mined. This would reduce the number of unknowns to four, which
is the same as the number of independent equations, and once the
magnitudes of the a’s and b’s were determined a solution would be
possible.

The interest rate is, however, a strategic economic variable. It is
a determinant of the level of investment and it affects the distribution
of income, and consequently, as we shall see in Part III, it indirectly
affects the level of employment and prices. Its existence gives rise to
a host of financial institutions including the central bank. It continues
to be the center of a controversy between Marxist and non-Marxist
economists. For these reasons, and many others, it is not satisfactory
to treat the rate of interest? as exogenously determined. We turn,
therefore, to the determinants of the rate of interest by first answering
the question, “Why is interest paid?”

To understand the investment decision it was necessary to con-
centrate attention on those factors which lead some entrepreneurs to
choose new investment goods in preference to placements or other
gecondhand assets. Understanding the process by which the rate of
interest is determined turns on a very similar distinction. The key
point now is to isolate those factors which lead households and firms
to prefer holding some portion of their assets in the form of moncy
rather than in some other form which would generate a future flow
of income. (Money is defined as currency plus demand deposits.)

The Keynesian model envisages two separate and distinct decisions
that must be made by households and entrepreneurs. The first deci-

sion is: what proportion of current income is to be spent? For house-

2 Remember, although we are using the simplification of a single rate of interest,
in reality there is a complex structure of interest rates which vary in different
degrees from the riskless rate of interest on a perpetual bond.
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holds, the decision will be based on their propensities to consume and
for entrepreneurs it will depend upon the relationship between the
marginal efficiency of capital schedule and the going rate of interest.
For that proportion of current income which remains unspent, a
second decision must be made: in what form is the unspent income
to be kept? Will this unspent margin be kept in the form of money,
or will it be converted into some financial asset (placement) from which
there is an expected future return? Why would anyone wish to keep
his unspent income in the form of money and thereby forego the
opportunity to earn a future return? The answer to these questions
will explain both the existence and the level of the rate of interest.

LIQUIDITY PREFERENCE: THE MOTIVES FOR
HOLDING MONEY

A lusty checking account is obviously an asset calculated to delight
households and firms alike. A safe deposit box full of stocks and bonds
is also a gratifying possession. Indeed, the safe deposit box is not only
gratifying, it is rewarding. Stocks and bonds usually imply that there
will be a flow of money payments in the form of dividends and interest.
Deposits in a checking account, on the other hand, earn no return.
Since every dollar in a checking account, or held as cash, represents
a lost earnings opportunity, why would rational income-maximizing
households and firms want to hold any money? One possible reason
is that cash holdings are temporary—that individuals just cannot
unload their money instantancously. This clearly is not the whole
or even a major part of the explanation of cash in pocket and deposits
in checking accounts. If it were, then the speed with which money
changes hands would be very much more rapid than it is.

In fact, there are cxcellent reasons for holding money and for fore-
going the income which could be earned by giving up money to obtain
financial assets. These reasons are conveniently grouped into three
categories: the demands for (1) transactions, (2) precautionary, and

(3) speculative, cash balances.?

3These three catagories are mainly for analytical convenience, since “moncy
held for each of the three purposes forms, nevertheless, a single pool, which the
holder is under no necessity to segregate into three water-tight compartments. .. .”
J- M. Keynes, The General Theory of Employment, Interest and Money, Harcourt, Brace,
1936, p. 195.
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1. Transactions balances

People and firms reccive money payments at discrete points in time,
but they incur obligations which must be paid more or less con-
tinuously. To meet these obligations when they come due, without
more than conventional delay, requires having cash balances or money.
You can not even buy a bus ride with a coupon from an AT &T.
bond; you must have cash. Of course, you could try to sell financial
assets, as the cash is needed, but managing assets in this way would
be costly since brokers’ fees must be paid and, in addition, you might
pay dearly for having to convert placements into cash if market
prices were unfavorable.

The term to remember is liguidity. All assets have varying degrees of
liquidity, i.e., varying degrees of loss of value involved in converting
assets to money, and varying degrees of time lapse before the conver-
sion can be effected. Only demand deposits and currency are perfectly

liquid.* To minimize the cost of meeting obligations as they come due,

it is cheapest to keep some perfectly liquid assets. Itis conventional

to call the desire to hold money to meet day-to-day obligations the
transaction demand for money.

The amount of money held for transactions purposes depends pri-
marily on two factors: (1) the length of time between payments
periods (e.g., whether wages are paid weekly, bimonthly, or monthly),
and (2) the volume of transactions engaged in between payments
periods.

The greater the duration of time between payments periods, all
other things being equal, the larger the average cash balance the
individual must maintain over the period to meet a given level of
obligations as they come due. Nevertheless, since payments practices
are largely a matter of custom and only change slowly over time,?
the duration of the payments period is not likely to induce changes

4 Even the liquidity of money is a matter of degree, and sometimes even cash
will not do, as anyone who has ever tried to buy a bus ride with a fifty dollar bill
will testify.

$ The growth of the use of the credit card may have a significant effect on tran-

sactions balances over time. If everything could be purchased by merely showing
a credit card, and if the bill for purchases could be timed to coincide with income
receipts, then the individual need hold transactions balances only momentarily

before turning them over to his creditors.
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in the level of demand for transactions bal i
although it may be significant over a long tirr;n:pesanl.n fhe short ruz,
The amm.mt of money held as transactions balances depends
theref?re, primarily upon the level of expenditures since, as the pacé
?f business ?ctivity grows, the larger will be the volume of transactions,
in any period, and the larger the amount of cash balances needed
for foreseeable expenses. In the forecasting model, however, prices
are éssumed constant; consequently, only changes in physical,output '
can induce changes in the quantity of money demanded for transac-
tions })alances. Assuming that there is desired ratio between the
quantity of money held for transactions purposes and the level of
o'utput,. this relationship can then be expressed as the upward slopin
line L, in Fig. 6.1a. Thus, if the level of output is ¥y, then the uarrx)ti .
of money held for transactions purposes will be m}. ’ ! v

2. Precautionary balances

Liquidity is required not only to match up inflow:
money which are reasonably predictable, bul:: to ma:c;ngpo?r:g:vv:: zg
funds and unexpected demands for cash. The transactions motive
is meant to cover the need to meet the normal expenses of running a
househo.ld or firm. In addition, one can count on the fact that certgin
transactions will arise from time to time that are totally unexpected
There is no way of knowing when your child will fall into an o r;
m.anhole,_ or your wife will mash the car fender, or the chef’s bestp:i
w§11 fall into the vichyssoise. You do know, however, that clt:mande
}Mlll be made upon your money which you do not now,foresee Holds
=:ng .c;sh lt)o mtl:]et t.he;e requirements which are unexpected. in th;
pecifics, but thoroughly fo i i
D s domand 1 mg‘m ; reseeable in general, is termed the pre-

Ag with transactions balances, the amount of money held as pre-
c.autxonary balances will be directly related to the level of output,
since as the pace of economic activity quickens, the volume of con-
tingency expenses tends to increase. In Fig. 6.1b, therefore, the
relationship between the quantity of money held for precautionary
purposes and the level of output is expressed as the upward sloping
line L,. Thus, if the level of output is Y, the quantity of money held

. . 1
for precautionary purposes is mp.
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3. Speculative balances

There is further motive for holding money apart form the mere
avoidance of the cost of converting placements to cash. The rate of
return on a placement varies with its price which in turn may vary
through time. Timing in the acquisition of placements, therefore,
can affect the rate of return earned from financial assets. In particular,
once money has been converted to a financial asset, the opportunity
to buy that asset sometime in the future at a lower price has been

foregone.

Money Interest
rate

i

Money

FIGURE 6.1.

For any negotiable bond, there is a direct relationship between its
price and the effective interest rate. For example, a United States
Treasury bond which will mature in forty years may have a coupon
rate of interest of 3 percent and a face value of $1,000. Once the coupon
rate of interest is printed on the bond it cannot change. The Treasury
will pay the bondholder, whoever he is, $30.00 per year until the bond
matures, no matter what price the current bondholder has paid for
the bond. At maturity, the Treasury will redeem the bond from the
bondholder at its face value of $1,000. As long as the bond is outstand-
ing it can be resold in the market at any price that buyers and sellers
can agree upon. It is because the price of the bond can fluctuate,
that the effective interest rate to future bondholders can change.
Some bonds have no maturity date. For example, British Consols
are perpetual debt obligations of the British government. For such
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bonds it is simple arithmetic to illustrate the relationship between the
coupon rate of interest, the effective rate, and the price of the bond.
Suppose a previously issued perpetual bond with a $1,000 face value
has a coupon rate of interest of 3 percent. If the current rate of interest
on newly issued perpetuities is 3 percent, then the previously issued
‘' bond would be as desirable as the new bonds. Consequently, holders
-of the old bonds can sell them for $1,000 each in the market.
If, however, the interest rate rose to 6 percent, then a newly issued
bond of $1,000 face value would pay the bond holder $60.00 per year.

. Holders of the old bond, which still pays $30.00 per year, could in-

duce buyers to purchase them, only if they were willing to sell at a
market price of $500 (since $30.00 per annum on $500 is a 6 percent
return).®

In the liquidity preference theory of interest rate determination,
it is usually assumed, for purposes of simplifying the exposition, that
perpetual, riskless bonds are the only alternative form of financial assets
other than money in which unspent income may be held. (This con-
vention will be adhered to until Chapter 13.) For a potential bond
buyer who expects a rise in the rate of interest in the coming year,
therefore, holding cash at present may be the most profitable course
of action. If the interest earned during the interim between the time
the bond is bought and the time the rate of interest is expected to rise
is less than the fall in the market price of the asset, it is profitable to
postpone purchase of the bond until its price falls. In other words, if
an individual expects the rate of interest to rise at an annual rate which
is greater than the current rate of interest, then it pays to hold cash in
order to buy bonds at a lower price in the future. Holding money in
anticipation of a rise in the rate of interest (i.e., an expected drop in
future bond prices) is called the speculative motive for holding money.

The amount of money held as speculative balances will depend on
the relationship between expectations as to the future ratc of intercst
relative to the present rate. When interest rates are high the interest
income foregone as a consequence of holding cash will be substantial,

8 The arithmetic is considerably more complicated when the old bond has a
maturity date, for then the present value of the bond must take into account not
only the value of the future interest payments, but also the redemption payment
(properly discounted) at maturity. The market price for this bond can be com-

puted via equation (4.1).
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Moreover, when bond yields are high the loss resulting from a possible
further decline in bond prices is reduced in two ways. First, the higher
the interest income the greater must be the future decline in the bond
price in order for the loss in capital value to exceed the earnings.
Secondly, and more importantly, if the rate of interest is thought to
be high relative to what future rates are expected to be individuals will
feel it unlikely that bond prices will fall. In Fig. 6.1c, the relationship
between the rate of interest and the quantity of money held for
speculative balances is represented by the curve L,. Our analysis

thus far has suggested that if the current rate of interest, say ij, is’

high relative to the expected future rate, then the quantity of money
held for speculative balances will be small, say m].

At very low rates of interest, on the other hand, the foregone income
from holding cash instead of bonds is very small. Moreover, the
potential cost of capital loss from holding a bond is very high. For
example, if $1,000 is invested in a perpetual bond paying one percent
per annum, then the interest earned is only $10.00 per year. However,
if the going interest rate should rise to 1.1 percent the next week, the
bond price would decline to $900, implying a capital loss of $100 if the
bond must be sold. In addition, if it is believed that interest rates are
low, then individuals will believe it is likely that bond prices will fall.
Consequently, with any given set of expectations, the lower the rate of
interest the more individuals will desire to hold speculative cash
balances instead of holding bonds. Thus, if the interest rate is low,
say iz, then the quantity of money demanded for speculative purposes
will be m? (in Fig. 6.1c).

It is usually agreed that at some low, but positive, rate of interest,
say i3, in Fig. 6.1c, the risk of capital loss is so high, while the oppor-
tunity cost of holding cash is so low, that demand for cash balances
for speculative reasons becomes perfectly elastic, i.e., individuals will
be totally unwilling to give up cash to obtain a bond paying such a
low rate. When the interest rate is so low that the demand for specula-
tive balances becomes infinite, then the economy is said to be in a
liquidity trap. The highly suggestive term “trap” is used to connote
that the rate of interest cannot be driven any lower, and that further

stimuli to investment and employment via reductions in interest, are
no longer possible,
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In essence, the speculative motive indicates that an individual
attempting to manage his assets in the most efficient way is subject
to two types of risk: (1) income risk, and (2) capital risk. If an indi-
vidual holds money he loses income but keeps his wealth intact. If
he holds bonds he gains income but risks loss of capital. In an uncer-
tain world both risks are vexatious and an individual will divide his
wealth into money and bonds depending upon his disposition at the
margin to bear income risks and capital risks. At each rate of interest,
an individual will appraise the magnitude of each of these risks dif-
ferently. Also, as the rate of interest varies, different individuals will
appraise the magnitude of each of these risks differently. At each rate
of interest, therefore, the public will disagree about the future course
of the rate of interest. This disagreement will divide wealth holders
into two groups—those who rush to buy bonds (the “bulls’) and those
who rush to sell bonds (the “bears”). The price of bonds will ulti-
mately equate the demand for bonds by the bulls with the supply of
bonds offered by the bears.

The total demand for money will be viewed as the sum of the trans-
actions, precautionary, and speculative demands for money.

THE SUPPLY OF MONEY

For the society as a whole, the amount of money depends primarily
upon the actions of the commercial banks and the monetary authority.
The monetary authority can manipulate commercial bank reserves.
Commercial banks may use their reserves for several purposes. Some
portion (the actual fraction depending upon either law or custom) of
these reserves will be held to back the banks’ liabilities. (These
reserves are the banks' equivalent of transactions and precautionary
balances.) The remainder, i.e., excess reserves, are used to maximize
bank profits. A bank with excess reserves is faced with the same
speculative liquidity decision that confronts individuals. To hold
reserves is to forego possible earnings based on the current rate of
interest. As with individuals, if the rate of interest is expected to rise
sufficiently in the future, the banks will hold their excess reserves
rather than purchase debt securities. Alternatively, if bankers believe
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interest rates are high, they will want to use these reserves to make
loans. Unlike individuals, however, when banks make loans they
create additional demand deposits which increase the money supply.
Thus, the actions of the monetary authority in creating commercial
bank reserves in tandem with the actions of the commercial banks in
creating demand deposits determines the supply of money.” At any
point in time, we will assume that the supply of money has been
exogenously determined by the banking system.®

THE DETERMINATION OF THE RATE OF INTEREST
AND THE LEVEL OF OUTPUT

The banking system determines the supply of money, while the
motives for holding cash balances determines the demand for money.
The rate of interest brings the demand for money into equality with
the supply of money. The interest rate will also affect the level of
investment and therefore the level of output which, in turn, will feed
back on the demand for transactions and precautionary balances. All
these adjustments will be taking place simultaneously in the economy;
but for expositional purposes it is necessary to break into this process
at some point and to speak as if decisions which are really being made

simultaneously occur in some sequence.
Let us start with a given quantity of money which exists in the system
due to the decisions of the commercial banks and the monetary autho-

? Of course, there are additional factors which may affect the size of bank
reserves, e.g., the public’s desire to hold its money in the form of currency rather
than demand deposits.

® The usual procedure of treating the liquidity motives of the nonbank public
as the basis for the demand function for money, while treating the liquidity motives
of commercial banks as the foundation for the supply function of moncy, attributes
essentially the same motives to demand in the one case and to supply in the other.
An alternative formulation would to be include commercial bank liquidity motives
in the total demand for balances by including the commercial banks’ holdings of
excess reserves multiplied by the deposit-expansion coefficient in the speculative
demand. For consistency, the supply of money would then have to be defined as
the total money potential, i.c., the sum of currency existing plus demand deposits

plus the maximum demand-deposits that the banking system could create if it
were fully “loaned-up.” See S. Weintraub, 4n Approach to the Theory of Income
Distribution, Chilton, 1958, p. 163,
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rity. Holders of this quantity of money must decide whether or not to
keep their cash or acquire bonds. Given the level of output, they deter-
mine their transaction and their precautionary needs for cash. Now,
what of the remaining quantity of money? Those individuals who hold
money in excess of their transactions and precautionary needs and who
feel that the rate of interest is sufficient to compensate them for their
loss of liquidity, will seek to purchase bonds. Others who presently
hold cash and some who hold bonds may expect bond prices to fall
and prefer to hold cash. The public will form into two groups—the
“bulls” and the “bears.” The bulls will wish to buy bonds and the
bears will want to sell bonds. If the bulls predominate, then prices of
bonds will rise (interest rates will fall). With a fall in the rate of interest,
given the marginal efficiency of capital schedule, entrepreneurs will
increase real investment. Output will rise by some multiple of the
increase in investment which, in turn, will generate an increase in
the demand for transactions and precautionary balances. The in-
creased demand for these balances, with a constant money supply,

- will bring upward pressure to bear on the rate of interest. This process

will proceed until the economy eventually reaches a level of output
and a rate of interest which will persist as long as the underlying deter-
minants hold fast.

_Algebraic solution

The simultaneity of the system is brought out by restating the model
algebraically. We have the following system of equations:
The output identity,

Y=Cc+ L (6.5)
The consumption function,

C= ay + bll’. (6.6)
The marginal efficiency of capital schedule,
I= as — bzf. (6.7)

The demand for money schedule which is the sum of the demand
functions for transactions, precautionary, and speculative balances,

ST e R
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which, outside of the liguidity trap, may be written as®
m = ag + (1 + B2)Y — Bai. (6.8a)

‘This equation implies that the demand for money is an increasing
function of the level of employment and a decreasing function of the
rate of interest. In other words, if output rises then the demand for
money for transactions and precautionary purposes will increase,
while if the rate of interest increases (with a given set of expectations)
the demand for speculative balances will decrease. The total demand
for money will depend on both of these factors. Equation (6.8a) is
applicable at any time except when the economy is in the liquidity
trap. When the economy is in the liquidity trap, the demand for specu-
lative balances becomes infinite, so that the demand for money can

be expressed algebraically as
{ = ay (6.8b)

where a3 is a constant.
Equations (6.6) to (6.8) are the behavioral determinants of the

system. Several further equations are required to complete the
system. Firstly, there is the condition that the rate of interest equals

the rate of return of the marginal investment (r):

i =r. 6.9)

Secondly, the quantity of money is assumed to be exogenously
determined:
" m = m, (6.10)

where 7 is the exogenously determined quantity of money.

Once 7 is set, the system can be solved for all the remaining un-
knowns (output, consumption, investment, the rate of interest, and
the marginal efficiency of capital).

Economists have, however, found their comprehension of the system
is improved by reducing the system to two equations in two unknowns.

9 The transactions demand function is m¢ = B,Y, the precautionary function
is mp = B,Y, and the speculative function is my = az — Byi. Combining these
functions we obtain mg -+ mp + me = m = (B, + 8,)Y + ag — Byi.
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Equation (6.11) is formed by combining the output identity, the
consumption function and marginal efficiency schedule:

1
Y= (1 — bl) (ay + ag — bar). - (6.11)

Since from (6.9), r = i, therefore

Y = (l _l 51) (a1 + ag — bsi). (6.12)

Equation (6.12) traces out all values of output and interest compatible
with the investment and consumption functions and summarizes what
has been said about real transactions in commodities. Combining
(6.10) with (6.8a) and rearranging terms? yields (6.13a); combining
(6.10) with (6.8b) yields (6.13b). Either of these link the supply
and demand for money together:

f = ag + baY - Caﬁ; (6.133) .

i=a . (6.13b)

Equation (6.13a) may be interpreted as follows: if the money stock
is constant, then the rate of interest will vary directly with the level of
output as the demand for transactions and precautionary balances
increases, while, at any level of gross output, an increase in the quantity
of money will lead to a decrease in the rate of interest as the additional
money is absorbed into speculative balances. Equation (6.13b) indi-
cates that at some positive rate of interest the demand for money (for
speculative purposes) is infinite. Equation (6.13b) is applicable in
the liquidity trap.

While (6.12) summarizes our view of the commodities markets
(6.13a) or (6.13b) summarizes our view of the money market. ,

The values of Y and i which satisfy both (6.12) and (6.13) (cither
a or b) reflect the interaction of the commodities and money markets.
Output and interest are the determinates of the system, while the
money supply, the demand for cash balances, the marginal efficiency
of capital schedule, and the consumption function are its determinants.
o3

1
— = g4, and = = ¢y, and rearranging terms, re-

fa

Bi + B, = b,
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Graphic solution
Further insight may be gained by a hypothetical example. Let
. C =10 + .5%, : (6.6")
I = 50 — 5.00r, 6.7")
i = .02 + .003Y — .0008m, (6.8
i = .0l, (6.8b")
@ = 150. (6.10)

Substituting (6.6) and (6.7’) into (6.5) yields
Y = 60 4 .5Y —~ 5.00r.

Rearranging terms,
Y = (l - 5) (60 — 5.007), 6.11)
or, making use of (6.9),
1 ’
Y= (l_.:_5) (60 — 5.00i). (6.12)

Substituting (6.10") into (6.8a") yields
i = —.10 4 .003Y. (6.13a’)

In Fig. 6.2, equation (6.12') is plotted and labelled CI. Equation
(6.13a’) is plotted as the curve L, M in the same figure. This L, M func-
tion envisages the possibility of the rate of interest falling as low as —.10.
In our verbal analysis, however, the point was made that the rate of
interest will not fall below some minimum positive level. Assume that
the minimum rate of interest is about 1 percent. Accordingly, at the
1 percent rate, (6.8b") (where @ = .01) is relevant. It is for this
reason that the L;M function is drawn as a dotted line below the 1
percent level. The discontinuous curve LgM more realistically de-
scribes the money market. Given the CI curve and the LM curve,
the resulting level of output is 55(= Y*), while the interest rate is

6.5 percent (= i*).
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Any change in the determinants of the system will yield a new r*
and i*. For example, let the CI; curve in Fig. 6.3 represent the
initial relationship in the commodity markets which when taken with
the LoM schedule results in an output level and interest rate of ¥
and {,, respectively. If now we posit a decline in the consumption
function, then the CI schedules, shift downward to CI;. As a con-
sequence, output will decline to Y3 while the rate of interest falls to
ig. If the CI curve were to decline to CI3, then there would be a further
drop in output to Y3 and the rate of interest to iz. At this point,
however, the economy is on the boundary of the liquidity trap and any
further downward shift in the CI function, say to Cl4, will reduce
output but will leave the rate of interest unaffected.

Interest
rate M‘
M,
ia ¥ T XX L X T X X K X 4
ib lr > o oo --:--—'
v/ )
)
] )
L | '
' 1
' t
[ ] [}
:!
o Y, Y Output
FIGURE 6.4.

In Fig. 6.4, effects of changes in the quantity of money are illus-
trated. If, for example, the initial stock of money was my, then the
LM, curve describes the money market conditions; and given the
marginal efficiency of capital and consumption functions, ¥, and i,
are the resulting levels of output and interest. If the quantity of money
is increased to my, then at any level of output (outside the liquidity
trap), the rate of interest is lower than before. Consequently, the LM
curve shifts outward to LM, and the level of output rises to ¥, while

the rate of interest falls to g;.
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Any change in the underlying determinants will affect the CI

.and/or the LM schedules. If, for example, the marginal efficiency

of capital schedule rises as entrepreneurs become more optimistic,
then the CI schedule would shift outward from CI; to CI (in Fig.
6.5). At any given rate of interest, such as {1, the corresponding output
level (¥3) on the CI; curve will be greater than the output level at
the same rate of interest on the CI; curve (¥;). The change in the level
of output (Y2 — Y;) at any given rate of interest is, of course, equal
to the change in the level of investment due to the shift in the marginal
efficiency of capital schedule multiplied by the simple multiplier.

The actual change in the level of output, however, will be less than
¥3 — Y;. When the marginal efficiency of capital schedule shifts up-

Interest
rate

FIGURE 6.5. .

ward, output increases and the demand for transactions and pre-
cautionary balances will increase. Thus, given the supply of money,
there is upward pressure on the rate of interest. As the interest rate
rises to i, the level of investment actually induced by the shift in the
marginal efficiency of capital schedule will be less than if the interest
rate remained unchanged. Consequently, the actual change in output
(to the Y3 level) will be less than it would have been had the interest
rate remained constant,

Our present analysis indicates, therefore, that an implicit assumption
of the simple multiplier analysis of Chapter 3 was that there was
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. monetary neutrality, that is, that the monetary authority always ad-

 Justs the supply of money to any changes in demand for cash balances, ¥ ln:erest
80 that the rate of interest remains unchanged. Normally, however, ' e
we may expect that changes in spending will partly affect the level of
output and partly affect the rate of interest, so that the simple multi-
plier overstates the effect on output of a shift in the marginal efficiency

" of capital schedule, :
In summary, we note that the marginal efficiency of capital schedule
and the consumption function are the basic determinants of the CI

et e Y

schedule, while the demand for cash balances and the supply of :
money are the basic determinants of the LM curve. Any change in any @ o ¥y Output
" of the basic determinants will alter the level of output and the rate of :
interest. ‘ Interest 0
rate

Upward shifts in the CI schedule may be a result of either an out-
" ward shift in the marginal efficiency of capital schedule because of an
improvement in the expected rates of return, or an increase in the con-
sumption function because of a change in consumer tastes. Down-
ward movements in the CI schedule will be due to cither a decline in ;
the marginal efficiency of capital schedule or a decline in the con- “‘l__-______"___-_
sumption function, 4
The LM curve will shift outward if either the supply of money in- . ® o Y, Output
creases or the demand for cash balances declines; while the LM func- :
tion will shift inwards if either the supply of money decreases or the " tnterest
demand schedule for cash balances increases. Changes in the supply , rate C
of money will be the result of action of the monetary authority and the y

commercial banks. Changes in the demand schedule for cash balances
will be due to a change in expectations about future rates of interest, _

In general, any outward shift of the CI schedule will increase output a3
and the rate of interest, while an outward shift of the LM curve will
raise output and Jower the rate of interest ( except in the liquidity trap).

= K | Cutput
‘, O-.---..-.----.i-..----. I‘

FIGURE 6.6.

IMPLICATIONS FOR MONETARY POLICY 1 (c)

Monetary policy is that set of decisions and actions taken by the
monetary authority (usually the cerral bank) to affect aggregate
economic activity. The monetary authority can affect the level of
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aggregate economic activity either by changing the supply of money
or by changing expectations of the public about the future rate of
interest (i.e., by “moral suasion”) or both. The direct impact of any
policy taken by the monetary authority shifts the LM schedule.!!
An “easy money” policy, for example, is one which shifts the LM
schedule outwards. Any monetary policy which increases the quantity
of money (e.g., open market purchases of bonds by the central bank)
tends to bring about “easy money.” The effect of an easy money policy
is to reduce the rate of interest (except in the liquidity trap) which
stimulates additional investment spending, which, in turn, induces an
increase in consumption expenditures. This sequence of induced
additional expenditures will result in a higher level of gross output;
the new level being given by the intersection of the original CI func-
tion with the new LM function. On the other hand, if the economy
is in the liquidity trap, changes in the money supply, ceteris paribus,
can not alter the rate of interest; consequently, monetary policy will
be ineffective in the liquidity trap.

Given the CI schedule (i.e., the marginal efficiency of capital
schedule and the consumption function), there will be some rate of
interest which will bring forth just enough demand for investment and
consumption goods to generate full employment. For example, in
Fig. 6.6a, if ¥y is the full employment level of output, then, given the
CI schedule CI, an interest rate of iy will produce full employment.
If i; exceeds the rate of interest in the liquidity trap (i), as in Fig.
6.6a, then, given the liquidity preference of the community, a monetary
policy which results in that supply of money which produces the LM,
schedule would result in full employment. In this case, there is a
monetary policy which can produce full employment. If, on the other
hand, iy is below #,, as in Fig. 6.6b and 6.6c, then there is no monetary
policy which can bring about full employment. In the latter case,
only a sufficiently large outward shift of the CI schedule, that is, an
increase in the demand schedule for goods, will make full employment
possible. Government policy can affect the CI schedule. The effect of
governmental policy on the aggregate demand for goods is the subject

of the next chapter.

11 It is conceivable that monetary policy might indirectly affect businessmen’s
state of confidence and therefore alter profit expectations. Under these circum-
stances, the CI schedule would be altered.

1

CHAPTER 7

Government and the level of output

FUNCTIONAL FINANCE

The preceding chapters are an abstract view of how an economy
comes to produce aggregate private output in some year. Now, it is
possible that gross private output, if left to the determinants thus far
isolated would not be what the nation wants it to be. Output may be
too large, or too small, or composed of the wrong things (where “too
large,” ““too small,” and “wrong” refer back to some national con-
sensus about the ideal level and composition of output).

If an economy is to satisfy the national consensus by reaching the
desired level of output, individuals may be required to take actions
which are in conflict with their own self-interest. A small manu-
facturer, for example, who plagued by his social conscience raises the
salaries of his employees during a recession in order to stimulate spend-
ing, will soon find himself out of business and ineligible for unemploy-
ment compensation. Since individuals cannot be expected to act
against their own self-interest, some goals can be achieved only by a
coordinated effort on the part of the whole community; and normally
only governments can mobilize such an effort. Broad powers have
been given to governments to effectuate such coordination. These
powers fall mainly into two categories: monetary powers and fiscal
powers. This chapter is concerned only with fiscal policies.

Fiscal policies are governmental decisions taken with respect to
receipts and expenditures. These policies involve making decisions

95
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CHAPTER 9

Aggregate supply

In this part of the book an aggregate equilibrium model will be
developed. In the forecasting model developed in Part II, supply
aspects were suppressed while aggregate demand was emphasized. In
Part III both aggregate supply and aggregate demand will be in-
corporated into an kequilibrium model.! This model will view the
economy as being driven by two innately countervailing forces:
(1) short-run profit maximization by entrepreneurs which underlies
supply conditions, and (2) utility maximization by consumers and
long-run profit maximization by entrepreneurs which form the founda-
tion of aggregate demand. In most circumstances, this interaction of
sellers and buyers will tend to create a situation which neither side
will act to change, that is, a stable equilibrium results.

In order to develop the equilibrium model, some of the concepts
developed in Part II must be redefined, and one new major con-
cept, the aggregate supply function, will be developed. In Chapter 9
the aggregate supply function will be developed. In Chapter 10 the
aggregate demand function will be redefined and the equilibrium
solution obtained.

THE AGGREGATE SUPPLY FUNCTION

The aggregate supply function relates the number of workers that
entrepreneurs would want to hire to each level of expected total
1 Much of the analysis of Part III rests upon S. Weintraub’s, An Approach to

the Theory of Income Distribution, Chilton, 1958. Sec also P. Davidson, “More on the
Aggregate Supply Function,” Economic Journal, 72, 1962.

11y
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revenue. Entrepreneur’s expectations of total revenue will depend
upon the market price they expect to receive from selling the output
produced by these workers. In short, the aggregate supply function
links expected sales revenue to employment. If businessmen expect
sales to rise, they will hire more workers. Expectations of sales changes
and changes in employment are directly related. In a market economy
in which goods are typically produced in anticipation of sales, the
aggregate supply function describes a very realistic relationship.

Since all hiring decisions occur at the level of the individual business
firm, it is the theory of the firm which provides the foundation for the
aggregate supply function. In the following section, the aggregate
supply function will be derived from the supply curve of the firm.

DERIVING THE AGGREGATE SUPPLY FUNCTION

Assumptions of the equilibrium model

It is best to list the assumptions underlying the equilibrium model
at the outset. These suppositions are common to most short-run
equilibrium models, although they are often not explicitly stated.
These assumptions are, (1) a purely competitive, closed economy,
with profit maximizing entrepreneurs, (2) a constant money-wage
rate, (3) a homogeneous labor force as the only variable factor of
production, and (4) fully integrated firms which have a given stock of
equipment and a given technology.? These simplifying assumptions
will be relaxed in the final section of this chapter to suggest how alter-
native assumptions will modify the aggregate supply function.

The supply curve of the firm

Each entrepreneur will hire that quantity of labor which, in com-
bination with his existing plant and equipment, will be most efficient.
For any level of output, therefore, the number of hired workers will
be the least that technology allows. The relationship between the
efficient utilization of workers and the resulting output is the total

1A fully integrated firm is one which carries on all the production processes
from the raw material stage to the retail stage.
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product function. This function typically has the shape shown by the
curve TP in Fig. 9.1a. From the total product curve, a relationship
between increments in output and increments in labor, i.e., the margin-
al physical productivity of labor, which is shown as the curve M
in Fig. 9.1a, can be derived. The essential characteristic of the marginal
productivity curve is that as labor is added to the stock of capital there
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is a point (a in Fig. 9.1a) beyond which increments in labor yield
smaller and smaller increments in output, that is, eventually there

are diminishing returns to labor. .
The increase in cost associated with an increase in output 1s called

marginal cost, and, when labor is the only variable input, is equal to
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the money-wage rate divided by the marginal product of labor:

MC = %, (9.1)

where MC is marginal cost, w is the money-wage rate, and M is the
marginal product of labor. Given a constant money-wage rate,
marginal cost varies inversely with the marginal product of labor.
When output and employment of the firm exceeds the point of diminish-
ing returns, marginal cost will rise (Fig. 9.1b). Since we are assuming
profit maximizing firms which operate in purely competitive markets,
each firm will choose to produce at that level of output (and hire a
certain quantity of labor) at which market price equals marginal cost.?
Consequently, the marginal cost curve of the firm is the firm’s supply
curve. That is, the marginal cost curve of the firm, where it is above
the average variable cost curve, indicates the quantity the firm will
be willing to sell at each price. Since the marginal cost curve is upward
sloping, entreprenecurs will be encouraged to increase output and em-
ployment only if they expect prices to rise.

Once the level of output is determined from the marginal cost curve,
the entrepreneur can then determine the number of workers required
to produce that output by referring to the total product curve.

The industry supply curve and aggregate supply

Given the above assumptions, the industry short-run supply curve
is easily determined. It issimply the lateral summation of the marginal
cost curve of each firm in the industry. The supply curve for industry
A is shown in Fig. 9.2, It represents the alternative collective offerings
of output by the entrepreneurs of industry A4 for alternative market

prices.
The variables involved in the industry supply curve are different

_ from those used in the aggregate supply function. The industry supply
function relates output quantities with expected market prices; the
aggregate supply function, on the other hand, relates expected total
revenue (i.e., output multiplied by expected market prices) to employ-
ment. The conversion of the industry supply curve to the aggregate

?In pure competition firms will always operate in the region of increasing
marginal costs,
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supply curve may easily be accomplished with the aid of the total
product curve of each industry.

Given industry 4’s supply curve in Fig. 9.2, if the entrepreneurs of
that industry expect a price of Pj, they will be willing to produce Qi
units of output, and will expect total revenue Z3, which is equal to
P;Q5. To produce Qf output, a certain number of workers will have
to be hired. If the total product curve of industry 4 is represented by
TP in Fig. 9.1a, then to produce Qf output, N1 workers will have to
be hired. Consequently, if entrepreneurs in industry 4 expect total
revenue of Z}, they will hire Ni workers (Fig. 9.3).

Similarly, if businessmen expect the price P to rule in the market,

they will maximize profits by producing Q% output which will neces-
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sitate the hiring of N7 workers. Anticipated total sales revenue would
be Z3 which equals P3Q3. Thus, an expected revenue-employment
curve for industry 4 can be derived which relates expected total revenue
to employment in the industry as in Fig. 9.3.

An expected revenue-employment function may be derived in the
same way for each industry in the economy. The aggregate supply
function is obtained by aggregating the industry expected revenue-
employment functions over all industries. Thus, an aggregate supply
function, Fig. 9.4, is derived from the industry supply curves. If the
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industry supply curves are known, and if each aggregate level of ex-

pected total revenue corresponds to a unique distribution of this sales

revenue among all industries, then a unique aggregate supply function

is obtained.

The assumption that all firms are fully integrated implies that aggre-
gate total revenue is equal to the value of gross output, i.e., the gross
national product (GNP) of the economy.? The value of gross output
is also equivalent to the gross money income of the economy. Thus,
the aggregate supply function relates expected levels of GNP to employment.

A price level is implicit at each point on the aggregate supply func-
tion. Since market prices are related to marginal costs, which are
rising due to diminishing returns, prices will increase as employment
rises, even if the money-wage rate is constant.

A hypothetical example : :

It may be helpful to use a hypothetical example to indicate how the
aggregate supply function should be interpreted. This hypothetical
example will also be useful in suggesting several important implica-
tions of the aggregate supply function.

Using hypothetical data, the aggregate supply function is illustrated
in Table 9.1. Underlying the figures in Table 9.1 is the assumption
that the money-wage is $5,000 per year. If entrepreneurs in the

Table 9.1, A Hypothetical Example of Aggregate Supply and the
Distribution of Income .

(1)
Gross National (2) ) (4) (5)
Product Employment Wage Bill Fixed costs Gross profits
zZ N W = wN F R=Z~F-W
(billions) (millions)  (billions)  (billions) (billions)
$0 0 $0 $5 $=5
20 2 10 5 S
40 3 15 5 20
65 4 20 5 40
95 5 25 5 65

¢ Implicit in this statement is the assumption that all production occurs in the
private sector.
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aggregate were to expect GNP to be zero, they would not hire any
workers; consequently, the aggregate supply curve emanates from the
origin. If GNP is expected to be $20 billion, then, according to Table
9.1, two million workers would be hired and the total wage bill would
be $10 billion (two million multiplied by $5,000). Alternatively, if
a GNP of $40 billion were expected, then three million workers would
be hired. Thus, by using the data in columns (1) and (2) of Table 9.1,
an aggregate supply function (Fig. 9.4) may be plotted. Furthermore,
from the data in columns (2) and (3), a total wage bill line (OW)
can be plotted. The slope of this line is equal to the money-wage rate,
w, while the line indicates the relationship between total money wage
payments and the level of employment.

A DIGRESSION: INCOME DISTRIBUTION AND
AGGREGATE SUPPLY

At any level of employment, the position of the aggregate supply
curve relative to the wage bill line determines the relative wage share,
i.e., the proportion of GNP which is paid to wage-earners. Also, the
vertical difference between the aggregate supply curve and the wage
bill line at any employment level represents the difference between
total revenue and total variable costs for all the firms in the economy.
Thus, in Table 9.1, when two million workers are employed, entre-
preneurs expect revenue to exceed variable costs (the wage bill) by
$10 billion, or alternatively, they expect the wage share to be one-
half of GNP. In this hypothetical example, entrepreneurs expect the
wage share to decline with increases in employment. The distribution
of income and the aggregate supply function are interrelated. A care-
ful examination of the relationship between income distribution and
aggregate supply conditions will enable us to draw generalizations
about the shape and position of the aggregate supply function.

The distribution of income in the economy reflects the distribution
of total revenue at the firm level. To analyze the relationship of em-
ployment and distribution, therefore, we must return to the theory of
the firm, Under our assumptions of pure competition and profit

maximization, each firm, accepting the money-wage rate as a datum,
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will maximize profits by hiring workers until the additional revenue
obtained from the sale of the output of an additional worker (the
marginal revenue product) is equal to the money-wage rate. This
profit maximizing condition can be expressed as

(PYM) = w,

where P is expected market price, M is the marginal product of labor,
and w is the money-wage rate. Rearranging terms, we obtain,

w :
= M. 9.2)
The fraction of total revenue paid to wage-earners is the total wage

ar s N .
bill divided by total revenue (%) , where N is the level of employ-
ment and Q is the quantity of output. Consequently, if both sides of
(9.2) are multiplied by the reciprocal of the average product of labor

(AQ,-) , the result is
wN MN
Q- Q'
or
wN M
R e

where 4 is the average product of labor. The important result is that
the relative wage share in each firm depends on the firm’s AM/4-ratio.
If all firms are attempting to maximize profits, then the fraction of
GNP paid to wage-earners is equal, at any level of employment, to
the average M/A-ratio® for the economy.

5 This average may be expressed algebraically as
wN B (Z)\ M
z " i§a (Z ) 4’

where Zi is the expected total revenue in industry, i, there are m industries, and
other symbols are as they were before.
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THE SHAPE OF THE AGGREGATE SUPPLY FUNCTION

- Making use of the M/A-ratio and the wage bill line it is possible to
specify the shape of the aggregate supply curve. Clearly, the aggregate
supply curve is upward sloping since expectations of greater total
revenues will induce entrepreneurs to hire more workers. What must
still be determined is whether or not the aggregate supply function is
linear, is convex; or is concave to the employment axis. That is,
which of the shapes in Fig. 9.5a appropriately represents the aggregate
supply function? y

Expected
total
revenue
(GNP),
total
wages

(a) o Employment

Expected
total
revenue
(GNP),
total
wages

(0) o N N,  Employment
FIGURE 9.5,

At first sight, any of these three shapes may appear reasonable, but
in fact, Z, is not economically sensible. To demonstrate that Z,
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Note that in Fig. 9.5b that as employment expands the wage share
eventually increases. For example, at employment level N;, the wage
share is equal to ab/ac. At employment level N, the wage share is
Im/ln, which is clearly larger than ab/ac. An increasing wage share
implies that successively smaller increments in total revenue are re-
quired in order to induce entrepreneurs to hire each additional
worker. 8

From (9.3) we know that the wage share will rise only if the M/4-
ratio increases. Normally, diminishing returns implies that the
M/ A-ratio will no! rise as the quantity of labor employed with a fixed
stock of capital grows, since an increasing M/A4-ratio implies that as
the labor to capital ratio increases, diminishing returns becomes rela-
tively less important.” It is not realistic to assume that diminishing
returns become less important as employment rises, so that it may be
concluded that Z, cannot describe the shape of the aggregate supply
curve.

The same line of reasoning can be used to test the creditability of the
Zg and Z; curves. The function Z, implies that the wage share will
fall as employment expands, which in turn implies a decreasing
M /A-ratio. . Production functions (functions which show the relation-
ship between inputs and outputs) which embody this characteristic
seem reasonable so that Z,, is a possible shape of the aggregate supply
curve. The function Z; implies a constant wage share at any level of
employment, and therefore a constant M/A-ratio. Only if the produc-
tion function is of a special form will the M/A-ratio be a constant at all
levels of employment, ,

One function exhibiting this characteristic and which has been
widely used in empirical research, is the Cobb-Douglas production

® Morc generally, the wage share will increase if the rate of change in the slope
of the aggregate supply function is less than the rate of change in the slope of the
wage bill line.

7If the M/A-ratio is to increase as more labor is hired, then the total product
curve must asymptotically approach (from above) either an upward sloping straight
line emanating from the origin, or a line parallel to such a ray. In other w9rds,
an increasing M/A-ratio implies a situation where, as the proportion of variable
to fixed factor increases, diminishing returns rapidly become a relatively un-

cannot describe supply conditions, it is necessary to draw the implica-
tions which Z, holds for productivity relationships. This, in turn,
can be demonstrated by use of the wage bill line and the M/A-ratio.

important and practically negligible phenomenon. We should expect just the
opposite, that is, we expect diminishing returns to grow in importance as output
expands, with a fixed stock of capital.

-
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function. This production function is expressed algebraically as
Q = jNK',

where @ is output, j/ and « are empirically determined constants,
N is labor, and K is capital.  If the production function for each
industry is of the Cobb-Douglas type, the AM/A4-ratio in each industry
is a constant,® and therefore the average M/A-ratio will almost
certainly be constant, the aggregate supply function will be linear,
and the wage share will be unchanged as employment varies.® In
fact, the Cobb-Douglas function has been widely used precisely be-
cause it implies a constant wage share. Empirical evidence has sug-
gested that the wage share has been constant in many countries for
a long time,

In summary, we expect the aggregate supply function to be upward
sloping and either linear or convex to the employment axis.

RELAXING THE INITIAL ASSUMPTIONS

Having derived the aggregate supply function under simplifying
assumptions, it will be valuable to suggest how changes in the initial
agsumptions will modify the aggregate supply function.

Monopoly and the aggregate supply function

First, the assumption of pure competition in the product markets
will be relaxed, but the assumption of competition among buyers in
labor markets will be maintained. In imperfect competition, each
firm recognizing that its actions will affect the market price for its

8 See Appendix B: Note 1.
®In a multiproduct, multifirm economy, a smooth linear or upward sloping
convex (to the employment axis) aggregate supply function implies that as employ-
ment increases, the composition of output does not shift radically from industries
with low M/A-ratios to industries with high M/A-ratios. Otherwise, it would
be possible because of the changing importance of different industries, for the
average M/A-ratio to increase with increasing employment levels, even though
the M/A-ratio for each industry was a constant (the Cobb-Douglas case) or was
declining. There is no reason to expect radical changes in the importance of dif-
Jerent industries as employment increases,
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products has some degree of monopoly power. The entrepreneur will
conceive of this monopoly power as permitting profit maximization to
occur at an output level where price exceeds both marginal revenue
and marginal costs. In order to maximize profits, the entrepreneur
will hire labor until the marginal revenue product equals the money-
wage rate. This condition may be expressed algebraically as

(MR)(M) = w, (9.4)

where MR is marginal revenue. Price exceeds marginal revenue by an
amount which depends upon the entrepreneur’s expectation of the
absolute value of the price elasticity of demand (E;) for the firm’s
output, that is, P(1 — 1/E;) = MR.'® Thus, (9.4) may be re-
written as

P — 1/E)(M) = w. (9.5)

Multiplying both sides of (9.5) by the reciprocal of the average product
of labor and rearranging terms, we may express the wage share in the
total revenue of the firm as

ROIER R

When profits are being maximized, 1/E; = P — MC/P, whichisa
relative measure of the extent to which prices, set by a firm with monop-
oly power, deviate from the purely competitive situation of equating
marginal costs and price.

Under pure competition the wage share is equal to the M/4-ratio,
but ‘once monopoly elements are introduced, the reciprocal of the

10 Since PaQ

while

MR = PAQ — QAP, or QAP = PAQ — MR,

then, when AQ = 1, P

therefore, )
=Pl -—=]
MR ( Ed)
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elasticity of demand as well as the M /A-ratio are the determinants of
the wage share. Since marginal revenue must be positive at the profit
maximizing output position, the elasticity of demand must be greater
than unity, and the term (I — 1/E;) must be less than unity. The
wage share in the monopolistic case, therefore, will always be smaller
than the M /A-ratio. .

Generalizing from equation (9.6), if each firm is attempting to
maximize profits, then the wage share in the gross national product
will depend upon the average M/A-ratio and the average degree of
monopoly.!! Using this generalized relationship we may note that
at any given level of aggregate employment, given the production

| functions, the wage share will be lower (or the vertical distance be-
| tween the aggregate supply curve and the wage bill line will be greater)
' under monopoly than under competitive pricing. Thus, both the
- degree of monopoly and the M/A4-ratio affect the position and shape
' of the aggregate supply curve.!®

What conclusions may we draw about the effect of monopoly on
the slope of the aggregate supply function? Given the M/A-ratio at
each employment level, in a mixed competitive-monopoly economy,
if the degree of monopoly is invariant to employment changes, then
conclusions about the slope of the aggregate supply function follow
competitive theory, i.e., changes in the M/A-ratio determine the result.
On the other hand, if changes in monopoly power are related to changes
in the level of employment, then the slope of the aggregate supply
function will be affected. If, for example, restrictive business practices
are more important in a recession, then the average degree of monopoly
may decline with rising employment levels and may, in the most

11 This is expressed algebraically as

o= 3,(4) (1 2) %)

121t does not follow, however, that the equilibrium wage share in monopoly
must be lower than the equilibrium wage share in pure competition. This result
is inevitable only if the output of each firm is the same under monopely and com-
petition. Comparisons under different market structures are difficult. To the
extent that monopoly affects the composition of output, the rate of introduction
of new products and technological processes, and the distribution of income,
monopoly power will have affects on both the aggregate supply and aggregate
demand functions.
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extreme case, more than offset any declines in the average M/4-ratio
so that an aggregate supply function concave to the employment axis
is possible. On the other hand, if buyers are less price conscious in
prosperous periods, then the average degree of monopoly would tend
to rise with employment levels and augment any possible convexity
in the aggregate supply function due to productivity phenomena.

In the absence of strong empirical evidence favoring one hypothesis
over the other, a tentative assumption that no change occurs in the
degree of monopoly appears to be acceptable. It must be recognized,
however, that changes in monopoly conditions could alter the slope
of the aggregate supply function.

Changes in the money-wage rate and the aggregate supply
function

Up to this point the analysis has assumed that the money-wage rate
is constant at all levels of employment. Suppose that the money-wage
rate tends to vary directly with the level of employment. If this is the
case, each increase in the money-wage rate will rotate the wage bill
line upwards. Thus, in Fig. 9.6a, OW, is the wage bill line when the
money-wage rate is wy; OWg implies a higher money-wage rate, ws,
etc. Suppose further that the money-wage rate remains at w; until
N, workers are hired, but when the N, plus one worker is employed
the wage rate is raised to wp. The wage rate remains at that level
until N, workers are hired, and then it increases to wg, etc. Under
these circumstances, the wage bill is described by the discontinuous
curve Oabcde in Fig. 9.6a. If, however, we assume that the money-
wage rate rises continuously as employment increases, then the wage
bill curve will be the smooth function OW, which is derived from a
locus of points, where each point is on a different wage bill (straight)
line, and cach straight line represents a different money-wage rate.

In a similar manner an aggregate supply function based on a chang-
ing money-wage rate can be derived. In Fig. 9.6b, Z, is the aggregate
supply curve when the money-wage rate is wy. Since the vertical dis-
tance between the wage bill line and the aggregate supply function
depends only upon the M/A-ratio and the degree of monopoly, which
are assumed given for any level of employment, when the money-

wage rises, both the wage bill line and the aggregate supply curve
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will have to shift upwards so that the vertical distance between the
two remains unchanged. Z; therefore represents the aggregate supply
function when w; is the money-wage rate. Accordingly, if wages rise
discontinuously, the aggregate supply function is represented by the
discontinuous curve Oa'b’c’d’e’ as employment rises. Alternatively,

Expected
total
revenue
(GNP),
total
wages

W,
Wy

(a) 0 N, N, Employment

Expected
total
revenue
(GNP),
total
wages

(b) 0

Employment

FIGURE 9.6.

the locus OZ in Fig. 9.6b represents the relevant aggregate supply
function if the money-wage rate is a continuously increasing function
of the level of employment. When both the OW and 0Z curves are
plotted on the same figure, the vertical distance between the two at

any employment level is, as before, dependent on the M/4-ratio and
the degree of monopoly.
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In summary, increases in the money-wage rate will shift the aggre-
gate supply function upwards. This result will have important im-
plications for our analysis of inflation in Chapter 12.

Changes in capital stock, technology, and the aggregate
supply function

Without attempting to catalog all the possible results of changes in
the capital stock and/or technology, we may simply note that we would
expect these changes to primarily affect the aggregate supply function
through their effects on the M/A-ratio.

In the next chapter, the aggregate demand function will be de-
veloped, which when used with the aggregate supply function con-
stitutes the equilibrium model.

APPENDIX A. Entrepreneurial Motivation
and the Aggregate Supply Function

Some economists believe that entrepreneurs who possess monopoly power
do not strive to maximize profits; instead, they seek to maximize total revenue
as long as some minimum profit level is maintained. The output and employ-
ment decisions of such a firm may be analyzed with the aid of Fig. 9.7, where
TR represents the expected total revenue function of the firm, T'C represents
its total costs, and 7 is the profit function of the firm. In Fig. 9.7, Qp is that
output level at which profits will be maximized. It will require the hiring of
Np workers. If the minimum profit level which entrepreneurs will accept
is 04, then a sales maximizing entrepreneur will produce Q. output which
will require the hiring of N workers. Since Q. exceeds Qp, N, must be larger
than N,.

What then would the effect be on the aggregate supply function if it is
assumed that all firms are sales maximizers instead of profit maximizers?
Figure 9.7 indicates that our hypothetical firm would receive a total revenue
of TRy at the profit maximizing position. However, if our entreprencur was a
gales maximizer, he would be willing to hire the same N, workers even if the
expected total revenue were only TRg, since given the total cost curve, total
revenue at TRz would be just sufficient to yield the requisite minimum profits,
0A. Generalizing this result for the economy, for any employment level which
yields profits in excess of the minimum required by sales maximizers, expected
total revenue would be less for sales maximizers than for profit maximizers,

d
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Accordingly, when the minimum profit levels are specified, a unique aggregate
supply function can be derived under the sales maximizing hypothesis. The
vertical distance of the aggregate supply curve from the employment axis at
each level of employment will be less with sales maximizers than with profit
maximizers.

APPENDIX B. Mathematical Notes

Note 1
Proposition: 'To demonstrate what form the production function must have
to have a constant ratio of marginal to average product (M/4) at all levels of
employment.
Let the M/ A-ratio for labor be equal to a constant (a):
dQ/dN
=L o g,
Q/N

where Q is output and N is labor. Hence,

Integrating, we obtain:

log Q = alog N + log g,
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where a is a constant. Thus, the production function will have the following
form:
Q = aN<.

This function in one variable is mathematically akin to the two-variable
Cobb-Douglas function, Q = jN®K!~%, the latter being the production func-
tion usually associated with constant relative shares,

Note 2

Proposition: To demonstrate that the M/4-ratio either remains constant or
declines with diminishing returns, when the output function is a smooth, con-
tinuous, monotonic function within the region of rational factor hire.

Mrs. Robinson has shown!3 that at any given abscissa value, the relation
between the points on the marginal and average curves can be expressed as

M=A(""). or £=(1f‘-'-,3).
€ . 4 . €

where ¢ is the absolute value of the elasticity of 4, at that point.

It follows that the M/A-ratio varies in the same direction as e. It can be

shown that if the average curve is a normal, downward-sloping curve, then
either e is a constant (and 4 has the general form 4 = (a/N)!/%, where a and
b are constants) or € declines towards unity as employment increases, and M
approaches zero.!4 Since M must always be greater than zero in the region
of rational factor hire, € can never be equal to or less than unity in this region.18

13 J. Robinson, The Economics of Imperfect Competition, Macmillan, 1934, 36.
16 See S, Carlson, Pure Theory of Production, Kelley and Mellman, 1956, pp. 56-8.

18 For a further discussion of the M/A-ratio, see D. E. Horlacher and E. Smolen-

sky, “Increasing Employment, Diminishing Returns, and Relative Shares,” Canadian
Journal of Economic and Political Science, 26, 1960.




CHAPTER 10
| Aggregate demand

Aggregate demand is the sum total of expenditures of all the buyers in
the economy. The term demand emphasizes purchases and turns the
intellect towards matters of taste, satisfactions, prices, the level of
income and its distribution, and expected profits. Except for the pre-
vious chapter, it has been the buyers’ side of the market which has
received most of our attention, and it is to the buyer that we return
again in this chapter.

In the equilibrium model, the aggregale demand function relates money
expenditures of all buyers on domestically produced goods to the level
of aggregate employment.! It is the schedule which shows the alterna-
tive spending totals for alternative levels of employment. Prices, out-
put, income, and perhaps even the money-wage rate will vary as em-
ployment varies and, therefore, these factors will have repercussions on
the aggregate demand function. Somehow, all these interrelationships
must be put into a logical and determinant sequence if spending be-
havior is to be understood. The aggregate demand function which

!In the forecasting model of Part II, on the other hand, the aggregate de-
mand function related real spending by all buyers to the level of real output,
The advantages of dealing with Keynesian functions in money lerms was observed
by B. Ohlin to be a considerable improvement over dealing with functions in real
terms. Ohlin argued, “A reasoning in monetary terms does not prevent any amount
of considerations of the ‘real’ implications, whenever such considerations may be
desirable, e.g., in a discussion of policy. But it has the advantage of permitting a
much simpler and less sophisticated explanation of the market phenomena, which
are price phenomena.” (B. Ohlin, “Some Notes on the Stockholm Theory of Sav-
ings and Investments I1,” Economic Journal, 47, 1937, p. 230.) Ohlin believed that
reasoning in money rather than real terms was one of the two “outstanding
characteristics of Keynes’ theoretical system.” (Ibid., p. 229.)
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will be derived, taken together with aggregate supply function wh?ch
has been derived in Chapter 9, will yield a useful theory of spend}ng
behavior. In this chapter, the appropriate aggregate demand function
will be developed and then the simplest form of the equilibrium model
will be examined.

DERIVING THE AGGREGATE DEMAND FUNCTION

Deriving the aggregate demand function will require a complicated
line of reasoning which it is best to summarize briefly at the outset.
Four groups of buyers are normally identified in the theory of empl?y-
ment determination—consumers, businesses, governments, and foreign
purchasers. Each category consists of buyers who are prompted by a
common set of motives but these motives are different for each group.
As in the forecasting model, we will initially assume that there are
no government and foreign purchases, so that aggregate demand .wnll
be the sum of two quantities: (1) the amount spent on consumption,
and (2) the amount spent on investment., While this .simple dlch?tonfy
of spending behavior was adequate for the forecastu.ng Iflodel, x.t will
not be sufficient for the equilibrium model where price is a v.anable,
for even though all consumers are simi.larly motwat?d, price and
money-wage changes will affect the refnl income ot: various groups of
consumers differently and will lead to diverse behavior patterns among
individuals within the consumer category.

The difficult task will be to describe the dependence of aggregate
consumption spending (in money terms) on the level of employx?lent.
This aggregate consumption function will be based on the. same assumption as
in the forecasting model, namely, that real consumption is a function of .real
income.? Since the price level varies with employm.ent, and since
different consumer groups will find that their money income, on tl.xe
one hand, and that their real income, on the other, are affected dif-

ferently by wage, price, and employment changes, we will have to

i i i the possibility
' is stage, we ignore the real balance effect, i.e., we ignore :
that‘A‘cth;:l;ei ?E t’he prigcc level will affect the real 'Iw‘re.alth ﬂ9f :hmmb:n:;:gl ;::li :s‘
the consumption function. This effec :
aCl::;‘:::tt' rlniaty ;ilx:i!iarl;, ‘::e willppostpone the discussion of expectations of future
price changes on present spending decisions until Chapter 13.
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distinguish between groups of consumers. The most useful distinction
turns upon the way each group of consumers obtains its income. For
each of three consumer groups—wage-earners, rentiers, and profit
recipients—the effect of changing employment levels on real income
will be deduced. Once the relationship between money income, real
income, and employment has been obtained for each group, it will
be possible to achieve our first objective which is to describe how con-
sumption expenditures in money terms vary for each group as the level
of aggregate employment changes. Adding up these relationships of
money consumption to total employment will yield the aggregate
consumption function. Finally, real investment spending will be con-
verted to money terms and then added to the aggregate consumption
function to obtain the aggregate demand function.

" This aggregate demand function, which relates money expenditures
to the level of employment, can then be placed on the same axes as
the aggregate supply function, which relates expected sales revenue
(in money terms) to the level of employment. The intersection of these
two functions determines the equilibrium level of spending and

employment,.

CONSUMPTION BEHAVIOR AND THE LEVEL AND
DISTRIBUTION OF INCOME '

The consumption function developed in Chapter 3 related real
consumption to real income. That real consumption is largely depend-
ent upon real disposable income for each family continues to be funda-
mental to the analysis. We now introduce the complication that the
family must engage in money transactions in order to achieve their
real consumption objectives. Since the price level varies with employ-
ment, and the real income of individuals will be affected by price level
changes, it is necessary to relate the changes in money income, real
income, and prices for various consumer groups.

At each level of employment, there will be a flow of money payments
from business enterprises to individuals. These payments, which are the

personal incomes of individuals, the propensities to consume of these
income recipients, and the price level, determine the consumption
outlays of the community.
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MONEY INCOME AND THE LEVEL OF ENIPLOYMENT'

It is useful to identify three groups of income recipients: rentiers,
wage-earners, and profit recipients. This tripartite division is necessary
in order to understand aggregate consumption behavior, since price
and employment phenomena will have a different impact on the real
income of each of these groups. In this section, variations in money
income will be examined and diagrammatically represented in Fig.
10.1. In the next section, money income variations will be related to
variations in real income, in order to explain consumption spending

of the groups.

Rentiers

At any point of time, most business enterprises will have outstanding
debts as a consequence of having borrowed funds in earlier periods.
At the time these debts were incurred, these firms entered into con-
tractual agreements to pay the lenders fixed sums of money (interest
payments) at specified dates. The current holders of these debt con-
tracts must be paid no matter what the level of economic activity or
the profit position of the firms. These payments to the holders of the
debt contracts are the fixed costs of the firms. The holders, who are
receiving fixed sums of money, are called rentiers. Accordingly, the
relationship between total rentier income and the level of aggregate
employment is represented by the horizontal line FF in Fig. 10.1a.2

Wage-earners B

At any given employment level, of course, there will be a flow of
money-wage payments to workers to compensate them for their efforts.
If the money-wage rate does not vary as employment changes, then
total money-wage payments will increase by a constant amount as
employment increases. For example, if the wage rate is $5,000 per
year, each additional hired worker will raise total wage payments by
an additional $5,000. Since, if no workers were to be hired, the wage
bill would obviously be zero, the relationship between the aggregate

3 Besides interest payments, firms may be contractually committed, for short
periods of time, to pay salaries and rents. The receivers of these payments may

also be considered to be rentiers,
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wage bill and the level of employment is represented as the straight
line OW beginning at the origin, and having a slope equal to the
money-wage rate (Fig. 10.1b).

Profit recipients
Subtracting total costs from total revenue at each level of employ-

ment yields gross profits.? Total costs for fully integrated firms are
simply wage payments plus fixed costs, so that adding the FF' line

¢ Gross profits contain many elements which are not often thought of as com-
ponents of profits, ¢.g., depreciation and excise taxes.
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of Fig. 10.1a to the Ouéine of Fig. 10.1b, yields the total cost curve

W + Fin Fig. 10.1c. [Total revenue at each level of employment is || &
shown by the aggregate supply curve 0Z in Fig. 10.1c.

Since profits equal total revenue less total costs, the difference be-
tween the aggregate supply curve (0Z in Fig. 10.1c) and the W + F |
curve represents aggregate profits. In Fig. 10.1c, at all employment
levels below N, aggregate profits are negative since the total revenue
curve is below the total cost curve. This does not necessarily mean that
all firms are making losses; only that total business losses of some firms
exceed totdl profits of the others.’ At employment levels above Ny,
enterprises are, on the average, making profits. For simplicity, it can
be assumed that some fraction (v) of total profits (R) is paid out as
dividends. Profit recipients begin to receive dividends at Ny, and
consequently the curve vR in Fig. 10.1d represents the relationship

between dividends and employment.®

1
1

REAL INCOME AND THE LEVEL OF EMPLOYMENT

Having developed the relationship between money income payments
and employment for each income group, the next step is to relate the
real income of each group to the level of aggregate employment, and
to determine the money consumption expenditures of each group.

In the short run, real income is the basic determinant of real con-
sumption., For simplicity, assume that the real consumption of each
income group is a simple proportionate function of the real income of
each group. In other words, assume that if the real income of a group
of consumers is zero, then their consumption expenditures will also be

® Employment levels below N, may normally be neglected, for in that range
firms will be going bankrupt, so that employment below N, will be only temporary.
Bankruptcy proceedings will, for the economy as a whole, involve a scaling down
of total fixed costs.

8 Since some firms earn profits even when aggregate profits are neg-ativc, and
since some corporations pay dividends even with current !oss:cs, dividends are
likely to appear at employment levels below Ny. The oR function abstracts from
this realistic but not very consequential factor, since cmployment levels below N
will involve wholesale bankruptcy proceedings.

oy
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zero; and, moreover, that as their real income rises, their marginal
propensities to consume remain unchanged.?

At this point, it i3 necessary to explicitly introduce price relation-
ships into the system, so that real consumption behavior can be re-
lated to money expenditures. The price level is implicit in every point
of the aggregate supply curve. As indicated in Chapter 9, in a com-
petitive economy prices depend on the relationship between the money-
wage rate and the marginal productivity of labor. Assuming a constant
money-wage rate, as employment increases prices rise due to diminish-
ing returns.

1. Rentier spending on consumption

As employment and therefore prices increase, the real income of
rentiers declines, even though their money income remains constant.
Since rentiers’ real consumption is related to their real income, as the
latter declines rentiers’ real consumption falls off even though their
money outlays on consumption remain unchanged.®

The relationship between rentiers’ money consumption expenditures
and aggregate employment is, therefore, expressed as the horizontal
straight line C/ in Fig. 10.1a. The line C” lies below the line FF',
because the marginal propensity to consume of rentiers is less than one.
Since rentier consumption behavior is one component of the aggre-
gate consumption function, the C’ line implies that even at zero employ-
ment levels, there will be some consumption spending, that is, the
aggregate consumption function will have a positive intercept.

7 Although individual families may continue to consume even though their
income iz zero, they normally can finance these expenditures for any length of
time only because other individuals with positive incomes are willing to transfer
some of their income to the zero income families. These transfer payments usually
take the form of charity payments, unemployment compensation, loans, proceeds
from the sale of assets, or gifts. To simplify the algebraic analysis, however, it is
expedient to assume that no transfer payments occur; so that the consumption out
of zero income for any group can be assumed to be negligible. (The introduction
of these transfer payments will not affect the analysis, although the magnitude of
some of the parameters may be different.)

8 If, for example, an increase in employment led to a price rise of 2 percent,
then rentiers’ real income and their real consumption would decline by 2 percent.
In order to buy 2 percent less output at 2 percent higher prices, rentiers would
have to spend the same amount of money on consumption as before.
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2. Wage-earner spending on consumption

As employment increases, total money-wage payments increase.
The newly employed experience a rise in real income and, therefore,
increase their real consumption and money consumption expenditures.
To the extent that prices increase while the money-wage rate remains
constant, those wage-earners who were previously employed are in
the same position as rentiers; that is, they find their real income
declining in proportion to the price level increase. As with rentiers,
these previously employed workers reduce their real consumption while
maintaining the same money expenditures on consumption. Thus,
total money outlays on consumption by wage-earners is the summation
of a constant money outlay by the previously employed and an increase
in the money expenditures of the newly employed. Consequently,
the relationship between wage-earners’ expenditures on consumption
and aggregate employment is represented by the upward sloping line
Cv, in Fig. 10.1b. The C” line lies below the OW line because the
marginal propensity to consume out of wages is less than one.

3. Profit recipient spending on consumption

As employment rises above N, aggregate profits increase. Profit
maximizing entrepreneurs are induced to hire more workers only if
prices of the goods which they produce rise. This is, in fact, the primary
reason for the upward slope of the supply curve of firms and it is the
mechanism by which diminishing returns transmits an increase in
employment into an increase in prices. Therefore, as employment rises,
total real profits as well as money profits must increase. Consequently,
if dividends are directly related to profits, then real dividends and real
consumption by profit recipients will rise as employment increases.
The relationship between money expenditures by profit recipients on
consumption goods and aggregate employment is, therefore, represented
by the upward sloping C” line in Fig. 10.1d. The line C" is below the
line vR because the marginal propensity to consume out of profits
is clearly less than one since only that part of gross profits distributed

as dividends is available for consumption.

THE AGGREGATE CONSUMPTION FUNCTION

The aggregate consumption function is merely the vertical sum of
the consumption functions of rentiers, wage-carners and profit re-
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cipients and is represented as the upward sloping line D, in Fig. 10.2.

The positive slope of the aggregate consumption function results from

the increase in income going to wage-earners and profit recipients and
their consequent increase in expenditures as employment rises.

INVESTMENT BEHAVIOR

The forces that determine the level of real investment have been dis-
cussed in Chapter 4. For the moment, we will asume that the invest-
ment decision is made in real terms at the beginning of the period and
then businessmen budget a given sum of money to carry out investment

Spending D

D,

D;

o . Employment
FIGURE 10.2.

during the period. (This assumption will be relaxed in Chapter 13.)
Consequently, money investment remains fixed during the period
although real investment may depart from the goal set by management
at the beginning of the period because of changes in prices. The rela-
tionship between expenditures on investment and the level of employ-
ment can be depicted as the horizontal straight line (D;) in Fig. 10.2,
The aggregate demand function (D in Fig. 10.2) is obtained by adding
Dc to D,'-

EQUILIBRIUM
The aggregate demand and aggregate supply functions have been
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This will lead them to hire N, workers. The flow of money payments
at the N, employment level, however, will lead to a D, level of money
expenditures. Since aggregate demand exceeds aggregate supply at
the N, level, entrepreneurs will find that buyers wish to purchase more
than sellers wish to sell at going prices and, therefore, entrepreneurs
will be induced to expand output. Suppose they now expect Z; pro-
ceeds and hence hire Ny workers. As the stream of payments from

Revenue,
spending

(s} Ny ~ Ny NeN,  Employment

FIGURE 10.3.

firms to wage-earners and profit recipients increase, money consumption
outlays will increase raising total spending to D;. Since D, is greater
than Z;, entrepreneurs will again find that desired purchases are
greater than anticipated and employment will expand again. When
entrepreneurial expectations of revenue equal Z, they will hire N,
workers, and will discover that the concomitant demand outlays (D,)
are such that their expectations are just fulfilled. At that point,
ceteris paribus, there will be no inducements to change the employment

level.
Similarly, if we start from a level of employment to the right of the

redrawn in Fig. 10.3. This diagram must be interpreted in the fol-

lowing way. Suppose entrepreneurs expect total revenue to be Z,. intersection of the aggregate dem@d and supply functions, say Ne,
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then at that level of employment, entrepreneurs would expect total
gales to be Z,, and they would be disappointed to find that buyers
only wished to spend D.. Thus, actual sales would fall short of sales
expectations, This disappointment would induce entrepreneurs to
reduce employment as they lowered their sales expectations. As long
as entrepreneurs hired more. than N, workers, however, realized sales
would continue to be less than expectations. At the N, employment
level, desired purchases equal sales expectations,

The value of total spending as given by the aggregate demand func-
tion where it is intersected by the aggregate supply function is called
effective demand. Effective demand is the point where aggregate spf:nc!ing
equals aggregate expectations of sales; it represents an eq.ulhbru.lm
level of expenditures, where entrepreneurial expectations are just being
realized so that there is no inducement to change hiring policy.

To summarize, given our assumptions, an aggregate supply func-
tion reflecting productivity, prices, and wage phenomena can be
constructed. From this aggregate supply function a flow of money
payments can be derived. Given this income stream, an aggregate
consumption function can be obtained. Finally, given investment
expenditures, the aggregate demand function can be con:stn.xcted in
such a way as to reflect the same set of prices as are bunl't ‘mto the
aggregate supply function at corresponding em.plozrment positions. So
long as the slope of the aggregate demand function is less than t.h‘e sl.ope
of the aggregate supply function, a stable and determinate equilibrium

emerges.

EMPLOYMENT AND INCOME MULTIPLIERS
AND THE PRICE LEVEL

Our primary objective is to understand the causes of changes in the
level of aggregate employment. In other words, we want to under-
y moves from one equilibrium position to another,

stand how the econom 1 osit]
as the exogenous variables change. The starting point in the study of

fluctuations in the level of employment is the simple multiplier of
Chapter 3. In that chapter, changes in real income were related to

exogenous changes in investment or government spending, i.e., to

changes in demand conditions (with constant supply prices). In the

¥
%
b

-
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equilibrium model, an initial change in aggregate demand induces
changes in output, employment, and prices. For policy decisions, it
is clearly necessary that these resultant effects be separated and the
magnitude of each determined.

For expositional purposes, it is useful to summarize in advance all
that will be happening in the model. Many things will be occurring
simultaneously, but it will be necessary to speak as if things proceed
in a simple sequence. .

When aggregate spending increases, entrepreneurs will initially hire
more workers and (because of diminishing returns) expect higher prices.
The relative magnitudes of the price and employment changes will
depend on productivity conditions as expressed via the aggregate sup-
ply function. As the economy expands, in addition to the increase in
aggregate income, there will be a redistribution of income away from
fixed income groups as the price level rises. These changes in the level
of total income and its distribution will affect aggregate consumption
spending and a second round of spending increases will ensue. This
process will be repeated until new equilibrium levels of employment,
output, and prices are reached.

With this overall view in mind, we can now turn to the derivation of
employment and income multipliers which reflect the interaction of
demand and supply conditions. First, we will summarize the aggre-
gate supply conditions as discussed in Chapter 9. Then, the related
demand conditions will be specified, and the relevant multipliers will
be derived.

Supply conditions and the multiplier

As indicated in Chapter 9, the form of the aggregate supply func-
tion depends upon three factors: (1) technological relationships be-
tween inputs and outputs, i.e., the aggregate production function,
since the willingness of employers to hire workers will depend, in part,
on the contribution which these workers will make to output, (2) the
cost of labor, i.e., the money-wage rate, since workers will be hired
only if the contributions they make to total revenue equals or exceeds
the cost of hiring the workers, and (3) the degree of monopoly, since
the greater the monopoly power, the greater total revenue will be for
any level of output, given the money-wage rate and technological

conditions.
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For simplicity, we will assume pure competition, a constant money-
wage rate, and a Cobb-Douglas production function. This production
function is written as

Q = jNK'™, (10.1)
where Q is output, N is the level of employment, K is the stock of capi-
tal, and j and « are constants. Under these assumptions, the aggregate
supply function will be linear,? i.e.,

Z = kwN,

(10.2)

where Z is aggregate supply, & is equal to i , and w is the money-wage

rate. Thus, the aggregate supply function is plotted as the straight
line OZ in Fig. 10.4.
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o Ny, N Employment
FIGURE 10.4.

The price level (P) is a function of the money-wage rate and the
marginal product of labor, i.e.,

P= %, (10.3)
where M is the marginal product of labor. It follows from (10.3)

¢ See Chapter 9.

A

!
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that changes in the price level will be directly proportionate to changes ‘
in the money-wage rate and inversely proportionate to changes in the
marginal product of labor. If wages are constant, as it is initially
assumed, then the more significant dmnmshmg returns is, the more
rapid the price level will rise with expansion.

Equations (10.1) through (10.3) summarize all the interrelated

supply conditions in the model.

Demand conditions and the multipliers'®

The real aggregate demand function is the sum of the real consump-
tion functions of each consumer groupand real investment expenditures,

D,=C’+Cl+Cr+ I (10.4)

where the subscript r indicates that the variables are expressed in
real terms, D is aggregate demand, C* is the consumption of wage-
earners, C/ is the consumption of fixed income recipients, C" is the
consumption of profit recipients, and 7 is investment expenditures.
Assuming the real consumption of each income group is a simple
proportional function of the real income of the group, then each con-
sumption function can be expressed as:
wage earners,

;- wN
Cr = b( 7 ) (10.4a)
rentiers,
¢l = f@) ; (10.4b)
profit recipients, .
Z—-F— (k- -
C=r (———P—ﬁlg) =7 (( l)wN i) »  (10.4c)

where b, f, and r are the marginal propensxtles to consume out of wages,
fixed money income payments, and gross profits, respectively, and F
is the exogenously determined fixed money payments to rentiers.

10 The following section is based on P. Davidson, “Income and Employment
Multipliers and Price Level,” American Economic Review, 52, 1962,
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In this chapter, it will also be assumed that once the real invest-
ment decision has been made, businessmen budget a certain sum of
money to finance these investment expenditures, i.e.,

I

L= (10.4d)

where 7 is exogenously determined. If prices rise during the period,
monetary investment expenditures will be constant while actual real
investment (contrary to businessmen’s plans) will decline. If the period
is relatively short, this supposition may approximate reality.!!

Since the aggregate supply equation (10.2) is in money terms, the
real aggregate demand function must be converted into money terms
in order that it may be compatible with the supply function. The
aggregate demand function in money terms can be obtained by
substituting (10.4a) through (10.4d) into (10.4) and multiplying
through by the price level to obtain:

D= bwN+rlk— D)wN+ (f—-0F+ 1 (10.5)

Aggregate demand is, therefore, linearly related to employment and
is drawn as the D, line in Fig. 10.4.

In equilibrium, aggregate supply equals aggregate demand, so that
the equilibrium condition can be obtained via (10.2) and (10.5) as

Z = D,
or _
koN = bwN 4 r(k — DwN + (f — nF + 1.  (10.6)

The equilibrium level of aggregate employment is determined by the
intersection of these functions (as N in Fig. 10.4, while the equilib-
rium level of money income is Z;). Suppose there is an cxogcnous
increase in money investment expenditures (Al). If the money-wage
rate is constant, then the aggregate supply function will be unchanged,
while the aggregate demand function will shift up to D,, raising the
level of employment to N3 and money income to Z; (in Fig. 10.4).

U This agsumption will be relaxed in Chapter 13,
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The change in money income due to a change in investment is
given by!2

AZ = [l—i—a]u, - (10.7)

while the change in employment due to an exogenous change in
investment is given by!2

AN = [m]u, (10.8)

where g is the weighted average of the marginal propensity to consume
out of wages and gross profits. The weighting of these respective
marginal propensities will be based on the distribution of income be-
tween wages and profits as expressed through the factor £.

Clearly, the money income multiplier in (10,7) is the same as the
simple multiplier of the forecasting model. Since prices were assumed
constant in the forecasting model, changes in money income could
be directly converted into changes in real income.

1 1
3L etting [b (Z) + r (1 - Z)] cqual B, and substituting %for N into (10.6),

and solving for Z, we obtain

1 I
z= [1_-—5] [(f — OF + 1. (10.62)
Therefore, ‘
Z4+04Z= [T'E'Ts] f — NF + T + an, (10.6b)

Subtracting (10.6a) from (10.6b) yields (10.7).
1 Solving (10.6) for N,

1 - -
N= [m] (f = nNF 4 1) (10.6¢c)

Therefore,

Nt ob =g | - 0F+T+an  (osd

Subtracting (10.6c) from (10.6d) yiclds (10.8).
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The employment multiplier in (10.8) is merely the money income
multiplier multiplied by a conversion factor (k_zl-n) which converts

the increase in total spending into employment units. The rationale
behind this conversion factor is as follows. For every dollar of addi-
tional spending, given the’ production function, the wage bill will
. 1 .
increase by P dollars. To hire an additional worker, the employer
will have to pay the going money wage, w. Consequently, dividing the
increase in total spending by £, gives the increase in the wage bill,
while dividing the wage bill by w indicates the number of additional
workers who will be hired for that increase in the money-wage bill.
These multipliers indicate that for any exogenous change in invest-
ment expenditures, the resultant change in the money income of the
economy will depend on (1) the marginal propensity to consume out
of wages and profits, and (2) the distribution of the increment in in-
come between wages and profits. The resultant change in employ-
ment will depend on the money-wage rate and the proportion of
total spending that goes to wages (as expressed by k) as well as the
weighted average of the marginal propensities.
. As might be expected, the magnitudes of the multipliers vary
directly with the marginal propensities to consume, i.e., the greater
the additional real consumption out of a given increment in real
income for wage-earners and/or profit recipients, the greater the
multiplier repercussions. Moreover, since normally the marginal
propensity to consume out of wages will be greater than the marginal
propensity to consume out of profits, if there is a redistribution of
income, at any level of employment, from wages to profits (i.e., if
k increases), then the magnitudes of the multipliers will be reduced as
overall spending repercussions decline,'*

The multipliers when the money-wage rate is a variable
Although a complete analysis of the effects of changes in the money-
wage rate must wait until Chapters 11, 12, and 13, we may, at this

“-If thc.aggl:c_gatc supply curve is convex rather than linear, then the wage share
declines wxfh rising employment levels (i.e., £ rises) and, therefore, the magnitudes
of the multipliers will decline with expansion.
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point, inquire into the affects on the multipliers of having the money-
wage rate vary concomitanhtly with changes in effective demand.

Assume that the money-wage rate is an increasing function of the
level of employment, i.e., w = ¢(¥). This money-wage rate function "
is not to be interpreted as the supply function of labor. Following
Keynes’ lead, the supply of labor will, in Chapter 11, be related to
the real wage rate. Our analysis in the next chapter will, however,
show that a function relating labor offerings to the money-wage rate
can be derived from the demand curve for labor and its implicit real
wage phenomena. Without delving into the analysis of labor supply
and the money-wage rate at this point, however, the reader should
recognize that the assumption that the money-wage rate increases as
employment rises is a good approximation of the real world.

Substituting ¢(N) for w in (10.6) and solving for AZ, we obtain the
same money income multiplier as before, i.e.,

) :
AZ = |——|AL 7'
[l — ﬁ] - (10.7)
Similarly, solving for the change in employment due to an exogenous
change in investment, when the money-wage rate is a variable, yields,

'
4

C
SR Fr ey | O

A priori reasoning suggests that the money-wage rate function ¢(N)
should have a positive minimum value (m) and should be an increasing
function of employment. Hence, for illustrative purposes, we may
assume that -

&(N) = m + aN2 | (10.8'a)

Substituting (10.8'a) into (10.8') yields

. l 1
e | SO

Thus, the additional employment created by a given increment in
money expenditures depends on the distribution of income (k), the
average (weighted) marginal propensity to consume (B) and the initial
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level of employment. The relationship between changes in the magni-
tude of the employment multiplier and changes in & and @ are the
game as in the constant money-wage case. When the money-wage
rate is a function of the level of employment, however, the higher
the initial employment level, the smaller the increment in employment
from the multiplier repercussions, as more of the increment in money
spending spills over into bidding up money wages and prices and less
into increasing real output.

The price variable

If the money-wage rate is constant, (10.3) indicates that the price
level varies inversely with the marginal product of labor; while changes
in the marginal product of labor are related to changes in the level of
employment via the production function. For the Cobb-Douglas
function, the proportionate change in the marginal productl :f labor
is (@ — 1) times the proportionate change in employment. Thus,
for example, if « equals 4 then a 2 percent increase in employmtfnt
when the money-wage rate is constant, will lead to a 1 percent 1n-

crease in the price level. . )
When the money-wage rate is an increasing function of the level of

employment, then price level changes wi!l, accordin;g to (10.3), vary
directly with the money-wage rate and inversely. with the fnargu.lal
product of labor. Because of diminishing returns, the relative price
increase for any given increase in employment will be greater than
the relative money wage increase; therefore, any exogenous increase
in spending must decrease the real-wage rate while increasing the level

of employment.

The ratchet effect
Finally, if it is assumed that changes in the money-wage rate pro-
duces a ratchet effect, that is, if money-wage rate increases are ir-

18For the Cobb-Douglas function, M = e % Hence,

NiIM + MdN = adQ.
Dividing both sides of this equation by NM, it can be shown that
M

dN
w ="y
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reversible, then once a given money-wage rate is established in the
market place it can not be lowered. In such a situation, the employ-
ment multiplier presented in (10.8’) is applicable to an increment in
money expenditures, while the employment multiplier of (10.8) is
relevant for exogenous decreases in money expenditures. Accordingly,
the employment multiplier may be asymmetric, its magnitude being
larger in a contraction than in an expansion. Furthermore, given a
ratchet effect for the money-wage rate, (10.3) implies that the price
variable may be relatively more stable during a contraction than dur-
ing an expansion. Consequently, it is not surprising that recessions
chiefly affect the level of employment while expansions affect both the
employment and the price level.

The full implication of the ratchet effect on prices must be postponed
until a theory of the money-wage rate determination is developed. This
will be our task in Chapter 11. Using the tools developed in that
chapter, we will then be able to obtain useful insights into the process
of inflation as analyzed in Chapter 12.

APPENDIX A. A Digression on the
Micro-Foundations of Aggregate Demand

The reader may be confused by the fact that the ordinary demand curve
for a single product is typically represented as downward sloping, while the
aggregate demand function is upward sloping. There is no contradiction
between downward sloping individual demand curves and the upward sloping
aggregate demand curve. In fact, the aggregate demand function is logically
derived from the micro-theory of consumer behavior.

In Fig. 10.5, S, represents a typical supply curve for industry 4 based on’
factor productivity, and factor prices. (Such a supply curve can be constructed
simultaneously for all industries.) At the price P1, entrepreneurs will supply
quantity Q) and expect total revenue of 23 (= P1Q1). However, output Q1
in industry 4 implies concomitant prices and outputs of other industries which
will generate a level of aggregate income such that the normal micro-demand
curve for the products of industry 4 is D1. (The micro-demand curve is
always based on the assumptions of (1) given tastes, (2) given aggregate income
and its distribution, (3) all other prices given, and (4) a given number of
consumers.)

Thus, at supply price P1, consumers would like to buy Q1 output and their
intended outlay is di(= P1Q1). If entreprencurs in industry 4 produce Qi
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output, then intended spending will exceed expected total revenue, i.c.,
dy > z3. Similarly, at supply price Pa, entrepreneurs expect total revenue to
equal 22(= P2Q2). Since as industry 4 has increased output and employ-
ment (as have other industries at the same time), the level of aggregate income
has risen and its distribution changed, D; is the relevant micro-demand curve,
At the supply price of P2, consumers intend to spend d3 = P2Q’%, so that d3

’ Price
sa

Ryl

Vv H { :
R
(| [ |
[ | 11

o QQQ Q1@ Output

FIGURE 10.5.

exceeds zz. In this way, a demand-outlay function (4 — o) for industry 4
connecting intended demand outlays at different supply prices which are based
on rising outputs in 4 and other industries, and the attending money income
flows throughout the economy, can be derived. This micro-demand outlay

" curve is the industry analogue of the aggregate demand curve. At any level of
aggregate employment, aggregate demand is the summation of intended
demand outlays over all industries.

APPENDIX B. An Estimate of the Income
and Employment Multipliers

A, The Values of the Parameters

1, The Income Distribution Factor (k). Statistical evidence indicates that the
value of k is approximately 2 for the private sector of the United States
economy.
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2. The Marginal Propensity to Consume Out of Wages (b) and Out of the Gross
Profit Residual (r). Although a number of statistical studies on the consumption-
savings behavior of various economic groups have been published, none of
the marginal (or average) propensity estimates have precise applicability to
our theoretical concepts. Nevertheless, by using several studies of consumption
propensities by occupational groups, in conjunction with the national income
data of the Department of Commerce, crude estimates of 4 and r can be made.

Estimate of b. The consumption behavior of *‘all employees” can be used as
an approximation for the marginal propensity to consume out of wages.
Evidence tends to suggest that  would be in the .75 to .85 range, or approxi-
mately .80.

Estimate of r. The marginal consumption out of the gross profit residual
is more difficult to estimate. The aforementioned studies suggest that entre-
preneurs’ marginal propensity to consume out of their disposable income is
between 1/2 and 2/3. These estimates, however, are only for entrepreneurs of
unincorporated enterprises, self-employed professionals, and farmers, whose
total income receipts were only approximately one-third of the total gross

Table 10.2 Gross Profit Residual—1960
(Billions of Dollars)

Business and professional income $36.2
Farm income 12.0
Rental income 11.7

————

$59.9
Capital consumption allowances $43.1
Indirect business taxes ] 45.6
Corporate profit before taxes 45.1

133.8
Gross profit residual $193.7

Dividends—§14.1

Sourci: Federal Reserve Bulletin, September 1961, pp. 1102-1103.

profit residual in 1960 (see Table 10.2). From the other two-thirds of the gross
profit residual, a little more than 10 percent was paid out as dividends and
was consequently available for consumption by profit recipients. If we assume
that the marginal propensity to consume out of profit distributions is approxi-
mately the same as the marginal propensity to consume out of wages (i.e., 4/5),
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then the marginal propensity to consume out of the total gross profit residual
can be computed as a weighted average:

r = () + @Q®Q ~ ),

where ¢ is the marginal propensity to consume out of entrepreneurial income,
g is the fraction of the gross profit residual going to entrepreneurs, d is the
marginal propensity to consume out of profit distribution, k i3 the fraction of
the corporate gross profit residual that is distributed, and (1 — g) is the
fraction of the gross profit residual accruing to corporations. Hence,

r = (.50 fo .67)(.33) + (.80)(.10)(.67) = .220 to .275,
r = 25,

Thus, the marginal propensity to consume out of the gross profit residual (r)
would approximate .25.

3. The Money-Wage Rate (w). The money-wage rate may be estimated by
dividing total employee compensation in 1960 by total employment in that
year (293.7 billion + 66.7 million), i.e., w = $4.40, or approximately $4,400
per annum per employee.

4. The Parameters of the Function for the Mongy-Wage Rate (m, n). Our
posited money wage function in the second model, w = m -+ nN? suggests an
a priori relationship, where (1) there is a minimum money-wage rate level (m),
and (2) as employment increases and the pools of unemployment dry up,
the money-wage rate tends to rise at an increasing rate. Crude estimates for
m and n can be made as follows.

Given a legal minimum wage rate of $1.00 per hour in 1960 and a 40-hour
work week, the value of m would be $2.08 (i.e., $2,080 per annum). If, in
1960, the level of employment was 66.7 million, while the going money-wage
rate was $4.40 and the minimum was $2.08, then s would be .000521.

B. The Magnitude of the Multipliers
Using the above values for the paramecters, the money income multiplier
can be estimated from (10.7) to be 2.11. If w is constant, then the employ-
ment multiplier in (10.8) is .239; if w is an increasing function of N, then the
employment multiplier in (10.8”) is .116. Thus, for example, an increment of
$1 billion in exogenous spending would increase GNP by $2.11 billion, while
employment would rise by 239 thousand, if the money-wage rate were con-
stant, or by 116 thousand if the money-wage rate were an increasing function
of employment.
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With these multiplier values, the output, income, and price effects and con-
sequently the anti-recessionary policy implications of President Kennedy’s
decision, in July 1961, to increase military expenditures by $3.5 billion (with-
out increasing taxes) can be estimated. If wages increase with employment
(as in our second model) then the additional defense expenditures will induce
a 1 percent increase in prices and a $7.39 billion increase in money GNP.
The reduction in unemployment would be only 406 thousand, as much of the
increase in total spending will raise the average money-wage rate by almost
.7 percent. Consequently, unemployment (which was 5.1 million in July of
1961) would still be significantly large. On the other hand, if the money-wage
rate could be constrained (by moral suasion or legislative action) then, for
the same initial increase in expenditures, the employment effect would be more
than twice as large; 837 thousand new jobs would be created, while the con-
current price rise would be relatively small (approximately .6 percent).



CHAPTER 11

The money-wage rate’

Until now it has been assumed that the money-wage rate is exogenously
determined. This aggregate equilibrium model would not be com-
plete, however, without making the determination of the most im-
portant of all prices—the price of labor—endogenous to the system.
In this chapter, the aggregate demand and supply functions for labor
will be derived, so that the money-wage rate is endogenously deter-
mined. Furthermore, the use of these functions will lead to an analysis
of the effects of changes in the money-wage rate on the level of em-
ployment, prices, and the rate of interest.

THE DEMAND FOR LABOR

What will be the effect of a change in the money-wage rate on the
amount of labor that businessmen will want to hire? The answer to
this question depends upon the aggregate demand curve for labor, which
shows the quantity of labor entrepreneurs would want to hire at every
conceivable price (i.c., at every conccivable moncy-wage rate). This
aggregate demand curve for labor is derived from a loci of effective
demand points, where each point depends on a given money-wage
rate. It has already been demonstrated that the level of employment
is determined by the intersection of the aggregate supply and aggre-
gate demand functions. This point of intersection is the level of

s Most of the analysis of this chapter has its origins in 8. Weintraub’s, An Approach

to the Theory of Income Disiribution, Chilton, 1958, pp. 108-130.
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effective demand. Both the aggregate supply and the aggregate demand
functions are dependent, in part, on the money-wage rate, and both
will shift when the money-wage rate changes.

In Chapter 9, it was shown that aggregate supply was a function of
the money-wage rate and the level of employment:

Z=fiw®. ary

In Chapter 10, it was shown that aggregate demand is also a function

" of the money-wage rate and the level of employment:

D = fa(w, N). (11.2)

In equilibrium, aggregate demand equals aggregate supply, so that
once the money-wage is specified, the equilibrium level of employ-
ment is determined.

For any specified money-wage rate, there is a unique aggregate
supply and a unique aggregate demand function which can be derived.
By varying the money-wage rate and observing the resulting shifts
in the aggregate supply and demand curves, the resulting effective
demand points can be obtained and the new equilibrium levels of
employment determined. The effective demand points are used to
derive the demand curve for labor.

For example, in Fig. 11.1a, if the money-wage rate is w;, then the
aggregate supply function is Zj, and the aggregate demand function
is D;. The resulting level of employment is Ny. We have therefore
derived one point on the aggregate demand function for labor (Fig.
11.1c), for when the money-wage rate is w;, the number of workers
demanded will be ¥;. If the money-wage rate rises from w; to wy,
then both the aggregate supply and aggregate demand functions will
shift upward to Z3 and D; (Fig. 11.1b), respectively, and the new level
of effective demand for labor is N2, We have now derived a second
point on the aggregate demand curve for labor (Fig. 11.1c), for when
the money-wage rate is wg, the level of employment is N3, Repeating
this process for each conceivable money-wage rate will enable us to
derive the locus of effective demand points that will make up the ||
demand curve for labor. Figure 11.1c suggests that the demand curve
for labor is downward sloping. This implies that when the money-
wage rate rises, the quantity of labor demanded will fall, which in turn
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implies that as a consequence of the rise in the wage rate the upward
shift in the aggregate supply function (in the schedule sense) is greater
than the upward shift in the aggregate demand function (in the
schedule sense). At first glance, there does not seem to be any reason
to expect the shift in the aggregate supply function to exceed the shift
in the aggregate demand function and, therefore, it may be that the
demand curve for labor is not downward sloping. Indeed, alternative
slopes for this function have been suggested. We turn now to an
examination of all possibilities.

The classical demand curve for labor

Figure 11.1c depicts what may be called *“the classical demand curve
for labor,” since its downward slope is what most pre-Keynesian
economists believed to be the appropriate one.

The Keynesian demand curve for labor

Keynes argued that changes in the money-wage rate were un-
likely to change the level of employment. This implies that when the
money-wage rate increases, the upward shift of the aggregate demand
and supply curves are equal. The resulting aggregate demand curve
for labor will be perfectly inelastic as in Fig. 11.1d.

The underconsumptionist demand curve for labor

There have always been a small group of economists who have
argued that increase in money wages will lead to a rise in the quantity
of labor demanded. In terms of aggregate supply and demand analysis,
this result would occur if a rise in the money-wage rate shifted the
aggregate demand curve upward by a larger amount than the shift
upward induced in the aggregate supply curve. The resulting demand
curve for labor would then be upward sloping as in Fig. 11.1e.

Deriving the relevant demand curve for Iabor

While an absolute statement as to which of these alternatives is, in
fact, correct is not possible, it is useful to explore those factors which
must be considered if a judgment as to the shape of the demand curve
for labor is to be made. The relevant factors are (1) the physical
conditions of production, (2) the distribution of income and the spend-
ing habits of the different economic groups, (3) inflationary expecta-
tions of entrepreneurs and consumers, and (4) the rate of interest.
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' For the moment assume that preduction techniques are constant and
that whatever the present price level is, individuals believe it will
continue into the future. Also assume that the monetary authority
takes whatever steps are necessary to maintain a constant rate of
interest. Under these assumptions it is only the consumption behavior
of the different income groups and investment spending which will
affect the demand for labor. If initially the money-wage rate is wy,
then N, (Fig. 11.2a) is the level of employment. Suppose the money-

n wage were to rise to wa. What would be the effect on the aggregate

l

supply and demand functions?
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A rise in the money-wage rate will increase total money-wage pay-
ments at each level of employment, so that, for example, if the money-
wage rate were to rise by 5 percent, the wage bill here would be 5
percent higher at each employment level. Since the AM/A-ratio at
each employment level is unchanged, the aggregate supply curve will
also shift upwards by 5 percent so that the wage share, at each level
of employment, is unchanged. In other words, a rise in the money-
wage rate will lead to a proportionate increase in the aggregate supply
function (see Fig. 11.2a).

The effect on the aggregate demand function is more complex for
the effects on both the marginal efficiency of capital schedule and the

consumption function must be determined. We will take up the effect
on each of these behavioral functions in turn.
The marginal efficiency of capital is a relationship between the ex-
pected revenue stream, net of future variable costs, and the present
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cost of capital. Suppose there is a rise in wages of 5 percent. Assum-
ing wage costs to be total variable costs, a 5 percent rise in wages is

a 5 percent rise in variable costs. Entrepreneurs, however, will expect| <~

prices to rise proportionately at any given level of employment, as the
marginal cost curves of all firms rise proportionately. Expected net
revenue, therefore, will rise by 5 percent. As the marginal cost
schedules in the capital goods industries shift upwards, however, the
present cost of capital goods will also rise by 5 percent so that the

marginal efficiency of capital schedule is unchanged. Given the rate of |

interest, therefore, we can expect real investment to be unaffected by
the change in the money-wage rate and consequently employment in
the capital-goods industries will be unaltered. If there is to be any
change in the total employment, under our assumption that the
monetary authority assures a constant rate of interest, it will be due
to the impact of a wage change on aggregate consumption.

The major effect of changes in the money-wage rate on consumption
results from concomitant changes in the distribution of income. Since
money-wages and prices rise proportionately (at each level of employ-
ment) real wages, and therefore the real consumption of wage-earners
is unchanged at each employment level. The money income of
rentiers is unchanged, hence, the consequences of a rise in money-
wages is to redistribute real income, at each employment level, from
rentier income towards profits. Real consumption by rentiers will
decline by an amount as given by their marginal propensity to con-
sume. The transfer of real income to profits is not likely to increase
real consumption of profit recipients by the same amount, since some
of the increase in profits will remain the property of the firm and will
not be distributed as dividends. Since only the dividends are available
for consumption spending, profit recipients are not likely to increase
their purchases by an amount sufficient to offset the reduction in real
consumption of rentiers.

Thus, while real investment is constant, real consymption and
thercfore total real demand declines at each employment level.?

Thus, in Fig. 11.2a, when the money-wage rate rises to w3, the
aggregate demand curve does not shift up sufficiently to intersect Z3
at the same level of employment (N;) as before. Instead, since real

2 Since the marginal efficiency of capital schedule is unaffected, the additional
retained carnings will not induce additional investment spending.

—

I
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effective demand has declined, only N, workers will be hired. As the
money-wage rate rises, the demand for labor (Fig. 11.2b) tends to
decline, i.e., the demand curve for labor takes the classical downward
sloping shape because of the redistribution of income from rentiers to
profits and the fact that marginal propensity to consume out of gross
profits is lower than the marginal propensity to consume out of rentier
income. However, the larger the marginal propensity to consume out
of gross profits, the more inelastic the demand curve for labor will be.

Expectations and the demand for labor

Changes in money-wages may alter peoples’ expectations about the -
future, In particular, if the money-wage rate rises, peop.lc may f:xpect
wages and prices to continue to rise in the future. This u.lﬂatu.)nar.y
psychology will have an impact on aggregate demand. If mﬂatxon. is
expected, entrepreneurs will anticipate a larger future net money in-
come stream from each investment. Expectations of future inflation
will not affect the present marginal cost curves of the capital goods
industries, so that the present cost of capital is unchal’lged.. Con-
sequently, the marginal efficiency of capital schedule wnl} s!uft out-
wards and, given the rate of interest, real investment will increase.
This increase in real investment demand will tend to offsct the flcclxne
in real consumption demand resulting from the shift of real l{lcome
from rentiers to profits at each employment level. Moreover, if con-
sumers expect money-wages and prices to continue to rise in the future,
each group of consumers will tend to increase their prcs?nt real con-
sumption out of their present real income, so that this ?hange in
consumption behavior patterns will tend to offset the depressm.g eﬂ‘e.cts
of redistribution on real consumption. Because of these inflation
expectations, real demand at each level of employment may n?t d?-
cline. Thus an inflationary psychology on the part of the public will

” make possible a Keynesian vertical demand curve for labor.

Moreover, if the inflationary psychology was sufficiently strong, the
upward sloping underconsumptionist deman.d curve for labor would
become conceptually admissable. This possibility, .however,.may be
rejected as unrealistic on two grounds: (1) the rise in domf:stlc wages
and prices would reduce foreign demand for the economy’s products
and would divert home demand to foreign sources (these foreign effects
will be taken up in Chapter 14), and (2) the central bank would take

T
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action to raise interest rates if inflationary psychology became that
strong.?

The real balance effect

It has been suggested that real consumption depends on the real
wealth of individuals as well as their real income. If wages and prices
were to rise, then the real wealth of those who hold money or interest
bearing government debt would decline without any concomitant
increase in the real wealth of other individuals in the economy. Holders
of money and government bonds would feel poorer, and, it is argued,
they would cut real consumption at any level of real income.* This
effect of changing price levels on real consumption is called the real
balance effect.

The significance of the real balance effect on aggregate demand
depends on the extent of the price rise which is necessary to make
creditors feel sufficiently poorer so that their real consumption out of
real income would decline. Price changes of this magnitude are likely
to wreck confidence in the economy anyway, and it is doubtful there-
fore that consumers could behave rationally under such circumstances.
For less violent, but more realistic price movements, there is little
evidence that the real balance effect is significant.®

3 A complete discussion of simultaneous changes in the rate of interest, the
money-wage rate, the level of employment, and the price level must be deferred
until Chapter 13.

4 Holders of private debt (creditors) would, of course, feel poorer, and as a
consequence might reduce their real consumption, but debtors whose money
incomes increase at each level of employment (wage-carners, and profit recipients)
would find the burden of debt reduced and might consequently expand their real
consumption. The action of the debtors would tend to offset the action of the credi-
tors, so that in the aggregate, the existence of private debt should net give rise to
any rcal balance cffect.

¢ Even onc of the leading proponents of the real balance effect has suggested that,
for all practical purposes, it is not significant. D, Patinkin (Money, Interest, and
Prices, Harper & Row, 1956), indicated that it would take a major money-wage
and price decline to significantly increase the demand for labor and, “it is pre-
cisely this necessity for a major price decline which makes this process unacceptable
as a primary ingredient of a modern full-employment policy” (Ibid., p. 233). On
the other hand, a slow decline in prices and wages will create expectations of
further price declines, so that, “the stimulating real-balance effect of a price decline
may be more than offset by its depressing expectation effects” (Ibid., p. 235). (We
will discuss price expectational effects, which may at times be quite significant,
in Chapter 13,) Patinkin argues that it is only in a secular (i.e., long-run) context
that it is “almost certain” that the real balance effect will bring about changes in
the demand for labor (fbid., pp. 253~254). Since our model is a short-run policy-
oriented model, the real balance cffect may safely be ignored.
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In summary, a period of moderately rising money-wages will gene-
rate some expectations of continuing inflation which, if not frustrated
by monetary policy, is likely to result in a highly inelastic, but not
necessarily perfectly inelastic, demand curve for labor. Thus, modest
changes in the money-wage rate are likely to lead to negligible changes
in employment. With large and rapid changes in money-wages,
monetary policy and perhaps the real balance effect will tend to
mold the extremes of the demand curve for labor into the classical
shape.

THE SUPPLY FUNCTION FOR LABOR

In the relevant range, labor supply is normally taken to be an in-
creasing function of the real wage rate, that is, as the real wage rate
rises, the number of workers who will offer their services on the market
tends to increase. However, since the demand curve for labor relates
the level of labor demanded to the money-wage rate, it is necessary
to convert the typical supply curve of labor from real to money-wage
units,

Deriving the supply function for labor .
The real wage is determined by the marginal product of.' labor.
With diminishing returns, the larger the number of workers hired, 'th.e
lower must be the real wage rate. At any given money-wage rz.lte, it is
necessary to determine the number of workers who will b.e hll‘ec!, in
order to determine the corresponding real wage rate. With a given
technology, for any money-wage rate, the quantity of labor that will
be demanded is given by the demand for labor curve. Onc,e the quan-
tity of labor that will be hired has been determined, labor’s real wage
is equal to the marginal product of the last worker that would be
hired, For every possible money-wage rate, therefor.e, there will be
a unique real wage rate which will call forth a particular supply of
la';zr.Fig. 11.3, a classical demand curve for labor is drawn (DL). If
the money-wage rate is w;, N? workers will be demanded, and the
real wage rate will depend on the marginal product (:M 1) of that
amount of labor. At the real wage rate implicit in M, a given number
of workers (N?) will offer their services. Since the quantity of labor

*Since P = w/M, while the real wage rate is equal to w/P, therefore, w/P = M.
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demanded falls as the money-wage rate increases, if the money-wage
rate is w, (which is greater than w,), then only N$ workers will be
demanded. The marginal productivity of labor (M3) and the real
wage rate, will be higher when less workers are demanded. The real

Money-
wage rate

o @ @0 a2 - om0 - -

N, N{N} Employment
FIGURE 11.3.

ol D

“a.

wage rate will be higher, therefore, at Nj then at N§. At this higher
real wage rate, more workers (N3) than before will offer their services.?
Repeating this procedure for every possible money-wage rate, generates
an upward sloping supply curve for labor (§2).2 The intersection of the

7 It is essential to note that what is being analyzed here is the demand and supply
schedules for labor and not equilibrium quantities supplied and demanded. It is
in this schedule sense, that a rise in the money-wage rate has the same effect as
arise in the real wage rate, that is, in the schedule sense, a rige in the money-wage
rate reduces demand and increases the supply of labor.

? Alternatively, the supply schedule of labor can be derived directly from effective
demand points in the product market. For example, if the money-wage rate is
w1, then the product aggregate supply and aggregate demand functions are Z1 and
D1 respectively (Fig. 11.2a). At the intersection of the Z1 and D curves, there is
an equilibrium product price level, say Py (where Py = w1/M1). If, the money-
wage rate is w3, then Z3 and D3 (Fig. 11.2a) are the relevant aggregate supply and
demand curves, and the jimplied equilibrium price level is, say, Pa (where P =
w3/M3). Since as the money-wage rate rises, the quantity of labor demanded
declines (N3 < N1), therefore, the marginal product rises (M3 > M)). It follows,
thercfore, that if the money-wage rate rises from wi to ws, the associated rise in
prices (from P1 to Ps) will be less than proportional to the rise in money wages;
conscquently, the real wage rate is higher. Accordingly, an increase in the money-
wage rate implies a rise in the real wage rate, and hence the supply curve of labor
(Sz in Fig. 11.3) will be upward sloping.

O O 2L 8 oo I YL S T O SO

5 AT T A

;o e,

TS

o s




170 Aggregate supply and demand analysis

demand and supply schedules for labor sets the equilibrium level of
employment (N,) and the equilibrium money wage rate (w.) in Fig.
11.3. The real wage rate will depend on the marginal product of
labor (M,) at the N, employment level.

Full employment

This level of employment, where the quantity of labor demanded
equals the quantity of labor supplied, is called full employment.. At full
employment, all workers who are willing to work at th? going r.eal
wage rate can find jobs. Since the number of people who will be willing
to work is an increasing function of the real wage rate, full employment
does not connote a fixed number of employed workers. It is possible
for the economy to move from one full employment level to another.

Money-
wage rate
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o N, N Employment
FIGURE 11.4.

Suppose there is an autonomous rise in the government component
of aggregate demand, when the economy is already at the N, full
employment level. What are the resulting effects on employment and
the money-wage rate? Assuming no change in production functions
(and therefore a unique aggregate supply function for any money-
wage rate), the increase in effective demand will shift the demand for
labor curve to the right to D, (Fig. 11.4). A rightward shift in the
demand for labor curve, however, involves greater demand for labor
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at each money-wage rate and therefore a lower marginal product and
lower real wage rate at each money-wage rate. Hence the supply for
labor curve will shift leftwards to St. The new full employment money-
wage rate (w}) and employment level (N?) is determined by the inter-
section of the Df, and S}, curves. The shift of both curves suggests that
an increase in effective demand at full employment is likely to induce
a small change in the level of total employment and a large increase
in the money-wage rate, since the demand and supply curves for labor
shift in opposite directions.

If the new equilibrium level (N!) is greater than the original
equilibrium level of employment (N,), then the new equilibrium real
wage rate must be greater than the initial real wage rate in order to
induce more workers to offer their services. This increase in real wages
will occur when the money-wage rate rises more rapidly than consumer
good prices which, in the short run, can happen only if the marginal
product of labor in the wage-goods (all consumption goods) industries
(and therefore the real wage rate) increases. This implies that aggre-
gate- real consumption must decline when real investment rises.?
Since the real income and the real consumption of workers and profit
recipients will increase, the money-wage rate and consumer prices
must rise sufficiently so that the real consumption of rentiers is reduced
by more than the increase in real consumption of workers and profit
recipients. Under these circumstances, real aggregate consumption
would fall and allow the economy to move from one full employment
level to another, as wages and prices rose substantially. If the economy
is going to move from one full employment level to a higher full em-
ployment level, then consumer prices must rise sufficiently to generate
a considerable reduction in the real consumption of rentiers.

Involuntary unemployment

A market economy does not often move from one full employment
level to another (except perhaps in times of war). Full employment
is a rare phenomena. Most often, the economy is at a level of employ-
ment at which some workers are seeking employment at the going real
wage rate but cannot find jobs. These workers are involuntarily un-

? Thus the classical position that increases in real investment can occur only at
the expense of real consumption (i.c., when people “save” more at any level of
employment), is correct, as this analysis shows, only when moving from one full
cmployment level to another.
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employed. Involuntary unemployment can exist because the supply
curve for labor (in money units) has a perfectly elastic floor which is
set by institutional factors. For example, unionized workers cannot
take jobs for less than the union scale even if as individuals they would
prefer to work at a wage below “scale” rather than be unemployed.
Also, no one engaged in interstate commerce can work at an hourly
wage lower than that set by the federal minimum wage law. .

Figure 11.5 shows how the supply curve for labor is modified by
introducing the money-wage floor wg. Below the money-wage rate wo,
the dotted portion of the Sz, curve shows what the supply curve for
labor would look like in the absence of the wage floor.
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Given the demand curve for labor Dp1 and the concomita;:t supply
curve for labor Sz, the going money-wage rate will be wo, Ni .laborers
will be demanded while N{ workers will be secking jobs. The difference
between V! and N¢is the number of involuntarily unemployed workers.

Suppose, despite the existence of involuntary une.mgloyment, pl:Oﬁt
expectations improve. This leads to an outward shift in the marginal
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efficiency of capital schedule. What will be the effect on wages
and employment? With an increase in the marginal efficiency of
capital schedule, entrepreneurs will be willing to hire more workers
at each money-wage rate, and therefore, the aggregate demand curve
for labor shifts to the right (D2 in Fig. 11.5). Since at each money-
wage rate, the demand for workers is greater than before, the real
wage at each money-wage rate will be lower. As a consequence, fewer
workers will offer their services at each money-wage rate, i.e., the supply
curve for labor is shifted to the right (§12 in Fig. 11.5). In equilibrium,
w, is the money-wage rate, N3 workers are hired, and N3 workers are
willing to work. In this situation involuntary unemployment would
decline and is equal to the difference between N3 and N3,

If the outward shift of the marginal efficiency schedule is great
enough, then the resulting demand for labor curve (D) will intersect
the relevant labor supply curve (Sz3) at a money-wage rate in excess
of the money-wage floor. The resulting equilibrium level of money
wages will be w;, and the level of employment will be N3. In this
instance, involuntary unemployment has been eliminated and full
employment has been reached.!?

It has thus far been assumed that the money-wage floor remains
fixed. Consequently, the money-wage rate could not increase until
full employment was reached. This supposition is unrealistic for
several related reasons. As the number of involuntary unemployed
decreases and sales increase, unions can become more truculent in
their money-wage demands while employers become more willing to
grant money-wage increases. As employment expands, prices will rise
because of diminishing returns even if the money-wage is unchanged.
Those workers who were employed at the outset will find their real
wage declining and will seek cost of living increases. Also, as the pools
of unemployment dry up, management finds the cost of searching out
those who remain unemployed increasing so that it becomes less ex-
pensive to bid away workers from other employers than to search out
the remaining unemployed. Finally, legislators may now find that the

19 Any further outward shift of the Dy, function will intersect the upward sloping
portion of the resultant Sy, curve. Thus any increase in demand past the initial full
employment level will induce an increase in the money-wage rate. The resulting
full employment wage-price relationship has already been analyzed in the previous
section of this chapter.
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legal minimum wage becomes substandard and therefore they may
raise the legal minimum. For all these reasons, the perfectly elastic
portion of the labor supply curve may move upward before full em-
ployment is reached. The rise in the money-wage rate that will result
will add impetus to the price rise as employment increases.

Having suggested the inflationary situation which will accompany
an increase in effective demand, we may now investigate the effects of
a decline in effective demand. Suppose, for example, that “peace
breaks out” in the world and as a result, the marginal efficiency of
capital schedule shifts towards the origin. Consequently, there will be
a leftward shift of the demand for labor curve, say back to Dpj, and
therefore a rightward shift of the labor supply schedule to Sz1. If the
money-wage floor has already moved to w; before the decline in
effective demand occurs, many institutional barriers exist which make
it unlikely that the wage floor will fall back to we. (These institutional
factors and their impact on wages and prices will be discussed in the
next chapter.) In other words, there will be a ratchet effect on the
money-wage rate. As a result, a smaller number of workers will be
demanded (NJ), while more workers (Ng) are willing to offer their
gervices (since the real wage rate is higher) than initially. The labor
force has therefore increased in the face of a recession and involuntary
unemployment is greater than it was initially. -

The interrelationships between the money-wage rate, the price
level, and employment as developed in this chapter, will enable us to
understand the phenomenon of inflation and to evaluate the policies
designed to prevent it. Inflation is the subject of the next chapter.

IMPLICATIONS FOR WAGE POLICY

The money-wage rate is intimately tied to the price level and, there-
fore, a discussion of the effects of a government policy aimed at con-
trolling money-wages must wait until the phenomenon of inflation
has been discussed. Nevertheless, it might be appropriate, at this stage,
to indicate the impropriety of attempting to reduce the money-wage
rate via public policy in order to increase the level of employment.
Assuming a monetary policy which prevents changes in the rate of
interest (this assumption will be relaxed in Chapter 13), the qgﬂzsis
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of this chapter has suggested that modest changes in_the money-wage
rate will result in negligible changes in theﬁquantity..o£laborE;;a§d.
ATlarge wage cut would be required to significantly increase the
quantity of labor demanded. But large changes in the money-wage
rate arc, because of legal and other institutional barriers, for all
practical purposes, unattainable in a free enterprise. society. More-
over, evén if such large changes were attainable, the result of a wage
policy aimed at altering the level of employment every time aggregate
demand changed, would be to concomitantly induce such large
fluctuations in prices, that business calculations of expected income
streams would become futile.!!

Accordingly, wage policy should not be oriented towards affecting
the level of employment, rather it should be utilized (as will be dis-
cussed in Chapter 12) to prevent inflation.

APPENDIX. The Neoclassical Demand
for Labor Schedule

Since the demand for labor schedule derived in this chapter departs radically
from earlier formulations of the demand for labor schedule, it would appear
to be desirable to explain why we, following the lead of Keynes and Weintraub,
have rejected the typical formulation. ’

For many years, economists have attempted to derive an aggregate demand
curve for labor based on the supposition that no matter what price was paid
for labor services, the demand schedule for any good could be assumed con-
stant.’? In this typical neoclassical approach, the aggregate demand curve
for labor was built up from the firm level in the following manner.

The firm’s demand for labor depends upon the marginal revenue produc-
tivity of labor. If the firm sells in a purely competitive market, then the firm’s
labor demand function is obtained by multiplying the marginal physical
productivity of labor at each employment level by the product pricc. The
resulting marginal revenue product function shows the addition to total
revenue that an additional worker will bring forth at each employment level.
An entrepreneur will maximize profits by hiring workers until the money-

1The impact of “reasonable” money-wage changes on expectations will
developed in Chapter 13, 8 B pectations will be

13 Sce, for example, J. B. Clark, The Distributio Wealth i
o 360-’361, cxar , s n of Wealth, Macmillan, 1889,
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wage rate is equal to the marginal revenue product of the last worker hired.

If the product demand curve is assumed unchanged, then if the price of
labor falls, all firms in the industry expand output. Given the product demand
curve, as the output of the industry expands, the price of the product will
decline. If the product price declines, then each firm in the industry will
face a new marginal revenue product curve. To obtain the relevant labor
demand curve of the firm as the industry’s output and product pricc changes,
we must use a cross-cut technique which can best be explained by an example.

Money-
wage rate

0] Employment
FIGURE 11.6.

In Fig. 11.6, let MRPs be the labor demand curve for the firm when the
product price is $5.00. If the price of labor is OR, the firm will hire RM
workers. If the price of labor falls to OS for all firms, then the output of the
industry will increase so that the product price will fall to say §4.00. The
firm’s labor demand curve when the product price is $4.00 will bc MRP,,
and it will hire ST workers. If points such as M and T are connected, we can
trace out the labor demand curve of the firm for industry-wide product price
changes. The industry’s demand curve for labor is then obtained by the
lateral summation of the individual firm’s demand curve (such as M T).
Finally, a summation of all the industry demand curves for labor would, it is
usually argued, lead to an aggregate demand curve for labor.

This neoclassical demand curve for labor absolutely requires the assump-
tion of unchanging product demand schedules. The stability of these product
demand functions depend on assumptions about (1) the constancy of consumer
tastes, (2) the constancy of income and its distribution among consumers,

and (3) the constancy of all other prices. These assumptions are obviously '

inapplicable for any analysis attempting to determine what the effect of changes
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in money-wages will have on effective demand. With any change in employ-
ment due to a change in the money-wage rate, there must be concomitant
changes in aggregate real income (and its distribution) in the economy. Thus,
at least, assumption (2) underlying the individual product demand curve is
inapplicable. Accordingly, the neoclassical aggregate demand curve for labor
must be rejected as being inapplicable to an analysis which involves changes
in output and employment, and an aggregate demand curve for labor must
be derived which is based on shifting rather than constant product demand
curves,



CHAPTER 12

Inflation

In 1958, the Consumer Price Index rose significantly while the level
of employment in the United States declined. The unusual nature of
these events is illustrated in Fig. 12.1. As shown in this figure, employ-
ment declined in 1949 and in 1954. In 1949, the price index showed
a marked decline, while in 1954, a slight decline in prices was obserYed.
The 1958 experience stands out in sharp contrast to these other periods
of unemployment. _ )

Until 1958, many economists believed that 'there was a direct rela-
tionship between changes in price and changfas in employment (becaus.e
of diminishing returns). It was widely believed, however, tl.lat- urftnl
full employment was approached, price movements would Pe insignifi-
cant. To simplify the theoretical analysis, therefore, the typ.xcal Keyne-
sian approach discussed two distinct cases: (1) the mvoluntary
unemployment case, where prices are assumed constant am.i output is
variable, and (2) the full employment case, where outp}u is constant
and prices are variable. Events during the 19.58 recession, however,
emphasized the need for a theoretical model in which simultaneous
changes in prices and employment can be handled. Such a model
has been developed in the last few chapters. In this chapter all those
parts of the model which bear on price changes will be brought to-
gether. An attempt will be made to suggest why prices and employ-
ment, which normally increase concomitantly, can, on occasion, move
in opposite directions.
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Analytically, three basic types of inflation can be identified. Ob-
served price rises will often be due to some combination of these three
distinct inflationary processes. If public policy is to stabilize prices
with a minimum of undesirable side effects, then it will be demonstrated
that it is necessary to design different policies to control each type of
inflation.

y
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THE THREE KINDS OF INFLATION'

In this section, inflation will be analytically related to either move-
ments along—or shifts in—the aggregate supply function. This
aggregate supply classificatory scheme is adopted because of its
analytical simplicity and convenience; it in no way implies that infla-
tion is completely a supply determined phenomenon. As Marshall,
many years ago, pointed out (and the analysis of Part III is based on
this fundamental assertion) prices are determined by both demand and
supply. The oft-used terms “demand-pull inflation” or “cost-push
inflation” can “be excused only so long as it claims to be merely a
popular and not a strictly scientific account of what happens.” ?

1. Diminishing returns inflation :

.We have already alluded to the fact that entrepreneurs will be in-
duced to expand output and employment, in the short run, only if
they expect that potential buyers will pay higher prices for this greater
output. This will be true, even if the increase in employment, due to
an increase in aggregate demand, does not induce any increase in the
money-wage rate, because diminishing returns involve rising marginal
costs with increases in output.

As long as the output of the economy is rising, but is not at full
employment, diminishing returns inflation will be an inevitable and
unavoidable consequence of further expansion. Although diminishing
returns is inevitable, the significance of diminishing returns inflation
will vary with the level of employment. When the rate of .unemploy-
ment is high (say above 5 percent), idle capacity will exist in most
firms, so that diminishing returns is likely to be relatively unimportant.
As full employment is approached, however, an increasing numbe:: of
firms will experience rapid increases in marginal costs as expansion
occurs, and, consequently, diminishing returns inflation will become
increasingly more important.

In the short run, diminishing returns inflation is an inevitable conse-
quence of an expansion in employment. In the long run, howeve.r,
diminishing returns inflation can be prevented by improvements in
technology and/or increases in real capital per worker.

18, Weintraub, An Approach to the Theory of Income Distribution, Chilton, 1958,

. 162-164. )
pp’ A. Marshall, Principles of Economics, 8th edition, Macmillan, 1938, p. 348.
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2. The degree of monopoly: profits inflation

Suppose, for any reason, businessmen come to believe that the de- -
mand curves they face have become less elastic at each level of output.
Entrepreneurs will then increase the spread between price and margi-
nal costs (i.e., the degree of monopoly power will increase).? As a
result, at each level of employment, marginal costs are unchanged but
prices and therefore profits have increased and the economy experiences
a profits inflation. '

A recent incident which illustrates the possibility of a profits infla-
tion occurred in the Spring of 1962. After signing a money-wage
contract which assured that the marginal cost schedule would remain
unchanged during the year, the major steel companies announced an
increase in steel prices. This announcement, which implied an increase
in the spread between prices and marginal costs, can be interpreted as
evidence that profit maximizing entrepreneurs in the steel industry
believed that the demand schedule for their output had become less
elastic. Since, at each level of aggregate employment, steel prices
(and the prices of other products using steel as a raw material) would
be higher than before, a profits inflation would result.

Normally, a profits inflation due to a change in monopoly-pricing
practices would be combatted via the antitrust laws. In the case of
the steel oligopoly, however, it is unlikely that the antitrust laws are
applicable. President Kennedy, therefore, used the direct and forceful
measures of publicity and an aroused public opinion (as well as govern-
ment induced dissention by a few firms in the steel industry) to force
management to rescind the price increase and prevent the profits
inflation temporarily.* ‘

®Since MR = P(1 - El'-) while MR = MC at the profit maximizing posi-
d

1
tion, MC = P(l - -E; . Thus if the elasticity of demand (E;) decreases,

at any level of output, the spread between price and marginal cost increases.

4By the Spring of 1963, both the steel industry and the President had learned
much from their brief but bitter encounter of the previous year. The initial an-
nouncement of the price rise by a relatively small steel company rather than by
the acknowledged price leader, as well as the selectivity of the products on which
prices were increased strengthened the industry’s hand. The President’s position
was weakened by having called “wolf” once already.
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3. Wage-price inflation

Every increase in the money-wage rate will, in the short run, shift
marginal cost curves upwards, so that entrepreneurs will require higher
market prices at any given level of output and employment.® Con-
sequently, prices will rise at each level of employment, and a wage-price
inflation results. The obvious short-run policy for this type of inflation
is the maintenance of a constant money-wage rate.

In the long run, the total product curve can be shifted upwards by

either an increase in capital per worker or a change in technology. In

either case, if the money-wage rate increases in proportion to the in-
crease in marginal productivity of labor, then the marginal cost curves
would be unchanged, and, therefore, in the long run, it is possible for
the money wage to rise without producing inflation.

INFLATION AND THE AGGREGATE SUPPLY FUNCTION

The three varieties of inflation can be analytically distinguished by
their different effects on the aggregate supply function. Inflationary
tendencies may be associated with either movements along the aggre-
gate supply curves or shifts in the aggregate supply curve.

Diminishing returns inflation is associated with a movement along
the aggregate supply function induced by an increase in aggregate
demand. Movement up an aggregate supply function always implies
rising prices if there is diminishing returns. Thus, in Fig. 12.2, a
movement from N to Nz (while the money-wage rate is constant) will
involve diminishing returns inflation. Profits inflation will involve an
upward shift in the aggregate supply function while the money-wage
rate is unchanged; while wage-price inflation is associated with an
upward shift in the aggregate supply curve when the money-wage rate
increases.

A movement in effective demand along an aggregate supply scheflule
(diminishing returns inflation), will always increase equilibrium prices.
With profits and wage-price inflation, although the price !e.vcl' at
each level of employment will be higher, the change in equilibrium
prices cannot be specified until changes in the equilibrium level of
employment are determined. Itis possible, for example, thatasa result

$ Sce S. Weintraub, Price Theory, Pitman, 1949, p. 257.
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of an increase in the money-wage rate the equilibrium level of employ-
ment declines. Although at any level of employment prices are higher
than they would have been before, whether equilibrium prices at the
new lower level of employment are higher or lower than the price level
that was associated with the original higher equilibrium level of em-
ployment is not immediately obvious. In moving from the higher
equilibrium employment level to the lower, there are two offsetting
factors: prices are being increased because of the upward shift in the

Z,D

Employment

FIGURE 12.2.

aggregate supply schedule, but the downward movement in employ-
ment reduces the pressure on prices due to diminishing returns. The
movement in equilibrium prices depends upon the net result of these
two opposing forces. As indicated in Chapter 11, an increase in the
money-wage rate is not likely to substantially reduce employment, so
that normally a rise in the money-wage rate can be expected to result
in an increase in equilibrium prices.

With profits inflation, on the other hand, the same two offsetting
factors must be taken into account in determining the effect on
equilibrium prices. In this case, however, the ultimate effect on
equilibrium prices cannot be determined a priori.

Identifying the “causes” of inflation as diminishing returns, the
degree of monopoly, and the money-wage rate, does not imply that
any of these factors are necessarily the initiators of any particular
inflationary event. For example, an increase in aggregate demand
may induce changes in the degree of monopoly and /or the money-wage
rate; or, on the other hand, these inflationary forces may be unleashed
even in the absence of changes in aggregate demand. Public policies
may also affect these inflationary factors directly or indirectly. It is
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impossible to put these factors into two mutually exclusive compart-
ments marked demand-induced inflation and supply-induced in-
flation. As the following discussion suggests, our classificatory scheme
is oriented towards indicating what policy levers are required to
control inflation, rather than towards setting up exclusive, and ex-
haustive lists of supply factors and demand factors. In the final
analysis, inflation is the result of the interplay of demand and supply
and is not the exclusive domain of either separately.

‘CHANGES IN AGGREGATE DEMAND AND
TWO KINDS OF INFLATION

Since there is no evidence on the effects of changes in aggregate
demand on the degree of monopoly, it will be assumed that monopoly
power does not change. Lack of evidence, at this time, should not
imply that anti-inflationary policies can ignore monopoly pricing
practices. Lack of knowledge does mean, however, that the remainder
of this chapter can deal only with diminishing returns and wage-price
inflation.

Assume that the labor supply function depends only on the real
wage rate implied in the aggregate demand for labor curve. Moreover,
assume that the level of the perfectly elastic floor of the labor supply
schedule depends, in part, on the number of workers that are hired.
What now will be the effects of a change in aggregate demand on
wages and equilibrium prices? ) .

Any change in the aggregate demand function implies a change in
the demand for labor schedule. Assuming that physical productivity
relationships arc unchanged at each level of employment, an aggre-
gate supply function can be hypothesized, such as the heavy .dnscoxf-
tinuous curve in Fig. 12.3a. The reasoning which lies behind this
peculiarly shaped aggregate supply function is as follows.

If the initial money-wage rate is w;, it can be assumed that that
rate will continue to prevail as long as employment is less than N3
(in Fig. 12.3a). If employers desire to hire more than N 3.worke.rs,

but less than N, workers, however, although there will still be in-
voluntarily unemployed workers, the increase in the demand for labor
will induce labor and legislators to raise the wage floor to wa. Conse-
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quently, at the N3 level, the aggregate supply curve will shift upward
to the Z level, Similarly, when the demand for labor exceeds Ny,
the wage floor will rise once again so that the new money-wage rate
will be w3. Thus, again at the N4 level, the aggregate supply curve

Expected
total revenue Zy

(a)

(0] N N, Employment

Total revenue,

total spending
D,

®)

Employment

FIGURE 12.3.

will shift upwards to the Z3 function. Hypothesizing discrete move-
ments in the money-wage rate at critical employment levels results in
a discontinuous aggregate supply function,®

8To make the analysis neater, it could be assumed that beyond the Ny level,
the wage floor rises continuously. The above analysis, however, appears to be

more realistic. Sce J. M. Keynes, The General Theory of Employment, Inierest and
Monzy, Harcourt, Brace, 1936, p. 301. '
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The resultant aggregate supply function is redrawn in Fig. 12.3b.
If the initial aggregate demand function is Dy, then N3 is the equi-
librium employment level, w; is the money-wage rate, and some price
level (P;) exists initially. Suppose now, some foreign nation takes
action which precipitates a war scare domestically which induces an
increase in government spending so that the aggregate demand curve
rises to Dp. The new equilibrium level of employment will now be
N, while the money wage rate will be w3. Prices at the Ny level are
higher than they were at the N; level for two reasons: on the one hand,
the increase in employment has raised prices because of diminishing
returns, and, in addition, prices have risen because the money-wage
rate has increased. This inflationary rise in equilibrium prices, as is
true in most observable rises, is due to a combination of these two
forces.

If, after the economy reaches the N level, the crises pass and aggre-
gate demand falls back to Dy, then the equilibrium level of employment
would decline to N;. While demand has returned to its initial schedule,
employment is lower and both the money-wage rate and the real wage
rate are higher than in the initial situation. The money-wage rate will
not return to its initial level, for once the perfectly elastic segment of
the labor supply curve has risen, institutional barriers will prevent its
fall. Legislators, for example, will not revise the legal minimum wage
downwards and unions will not cut “union scale.” Consequently, a
decrease in the aggregate demand schedule will have a greater impact
on employment and less of an impact on prices than the equivalent
increase in aggregate demand. Prices will decline when the economy
moves from N to N; but the fall will be small and attributable only

to diminishing returns.

PRICE INCREASES AND DECREASING EMPLOYMENT

The model has, thus far, shown why only small price declines are to
be expected in a recession. It is still necessary to explain how it was
possible for prices to rise while employment fell in 1958. Two possible
theoretical explanations are suggested by the previous analysis.
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Since we do not know the relationship between profits inflation
and changes in effective demand, it is possible that, during this period,
profits inflation occurred simultaneously with the fall in employment.”
Another possibility is that the strong wage-price inflation of 1955-1957
persisted into the recessionary period. Since the demand for labor was
obviously falling during the recession, wage-price inflation could only
have occurred if there were semi-autonomous changes in the supply
schedule of labor, i.e., if the money-wage floor increased even as em-
ployment declined. :

Although a perfectly mobile labor force has been assumed, in
reality immobilities do exist in the labor market and workers do not
move freely from one industry to another. The average real wage rate
at any given level of aggregate employment is, of course, set by the
marginal product of labor. Thus, at any given level of employment,
there is a unique total real wage bill. The struggle for money-wages by
different labor groups primarily affects the distribution of total real
wages between the different labor groups, but does not affect the aver-
age real wage rate at any level of employment.® Each group of workers
will attempt each year to raise its money-wage in the hope of improving
its position vis-a-vis other workers. The amount of increase in the
money-wage rate that any group of workers can secure in any given
year will depend, in large measure, on their bargaining position, which,
in turn, will be related to such diverse factors as the present state of
the economy, the profit situation in their own industry, what other
workers are getting, and when their wage contract comes up for re-
newal. In any event, there is continuous pressure on the money-wage
floor at all times, although the extent to which the floor can be raised in
any year will be partly related to current levels of aggregate economic
activity. Thus, with the relatively small decline in employment in the
recession of 1958, the money-wage floor may have increased and more
than offset the decreasing pressure on prices exerted by diminishing
returns, so that the price level crept up while employment declined.

7See Lerner’s analysis of “sellers’ inflation,” in A. P. Lerner, *“On Generaliz-
ing the General Theory,” American Economic Review, 50, 1960, pp. 138-142,
8See J. M. Keynes, op. cit., pp. 13-14, This assumes that the distribution of

output between consumption and investment is uniquely determined at each level
of employment.
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THE ROLE OF MONETARY AND FISCAL POLICY IN
INFLATION AT LESS THAN FULL EMPLOYMENT

. Productivity relations, the degree of monopoly, the money-wage
rate, and ‘the level of effective demand are the determinants of the
general price level. Since it is often claimed that the price level de-
pends primarily upon the quantity of money, it may seem strange to
some that the price level has been made to depend directly upon a
large number of variables and only indirectly upon the quantity of
money. Our line of reasoning, which was fully anticipated by Keynes,
follows from the main body of the theory of the firm; and, after
all, it is at the firm level that prices are made. Keynes, expecting
doctrinal controversy with followers of the quantity theory of money
approach to price level determination, noted that, given the degree of
monopoly:

. In a single industry its particular price-level depends partly on the rate
of remuneration of the factors of production which enter into its marginal costs,
and partly on the scale of output. There is no reason to modify this conclusion
when we pass to industry as a whole. The general price-level depends partly
on the rate of remuneration of the factors of production which enter ixfto
marginal cost and partly on the scale of output as a whole, i.c., (taking equip-
ment and technique as given) on the volume of employment.?

Given this view of price level determination, what are th.e policy
jmplications? Monetary and fiscal policy can affef:t the price level
only by altering one or more of the strategic determinants which are:

1. Productivity relations.
9, The average degree of monopoly.

3. The money-wage rate.
4. 'The level of effective demand (i.c., the level of.gmployment).

It is difficult to see any direct relationship, in the short run, between a
monetary or fiscal policy which is likely to be implemented, and pro-
ductivity, the degree of monopoly, or the money-wage rate.

® J. M. Keynes, op, cit., p. 294,
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Both fiscal and monetary policy are directed primarily at altering
the level of effective demand. Thus, it is through changes in demand,
whether induced by public or private spending, and the concomitant
changes in employment that such policies can affect the price level.
An easy money policy, for example, stimulates demand for investment
goods which via the multiplier leads to an increase in employment.
Prices will rise because of diminishing returns. Prices may also rise
because the increase in demand leads to an increase in the money-
wage rate. Alternatively, an increase in government spending will
increase effective demand and consequently raise employment and
prices. Whether the source of the increase in effective demand is
from the public or the private sector, the effect is always to raise prices
and employment simultaneously. L

If the increase in public spending stimulates different industries
than those stimulated by an increment in private spending, then the
effect on the price level of an increase in public spending may differ
from the effect of an increase in private spending. To the extent that
different industries face different rates of diminishing returns, have
different degrees of monopoly power, and have different money-wage
rates, the resulting increase in prices for an increment in spending will
be different. Nevertheless, there is no way of knowing a priori whether
these possible differential effects are significantly large, or even if they
are significant; that is, there is no way of predicting whether an increase
in public spending is more, or less, or just as inflationary as an increase
in private spending. : .

A public policy aimed at preventing all price increases before full
employment can be successful only if it perpetuates involuntary unem-
ployment. Such a policy which sacrifices employment for price stability
has often been recommended and accepted. The reason for the ac-
ceptance of such a policy derives from the effects of inflation on the
distribution of income. Only the unemployed and the impersonal
corporation (and perhaps the entrepreneur of the small unincorporated
enterprise) stand to reap unmitigated benefits in real income from a
simultaneous increase in employment and prices. Those who are
already employed and those who receive fixed money incomes have
nothing to gain but much to lose.
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THE ROLE OF FISCAL POLICY IN INFLATION AT
FULL EMPLOYMENT

| Full employment occurs when everyone who is willing to work at the '

going real wage rate can find a job. Since the number of people who
will enter the labor force rises as the real wage rate rises, full employ-
ment is a variable and not a fixed number of workers. It is perfectly
possible, therefore, for the economy to move from one full employment
level to another full employment level, where the latter involves a

- greater total of employed workers. For this to occur, however, total
" real consumption must fall as workers’ real consumption and aggregate

‘demand rises.
As long as there is involuntary unemployment, the real wage rate
can decline as employment rises. Once a full employment level is

tional workers to enter the labor force. More workers, however, can be

reached, any further increase in real effective demand requires addi- ?

. o b4
real wage rate will rise when the money-wage rate and prices ris¢
sufficiently to reduce the real consumption of rentiers by more thzﬂ:‘ _
the increase in real consumption of workers and profit recipients.” 2

" In this case, the marginal physical product of labor in the wage-good;,

industries (all consumption goods) will rise as the number of 'workers
engaged in these industries decline. Since the real wage rate is essen-

tially dependent on the marginal product in the wage goods industries,

the real wage rate will rise. Under these circumstances, inflation is
likely to be very severe and/or prolonged. In the real worlc.!, h?wcver,
full employment inflations rarely occur, except pf.:rhaps in times of
war. In wartime, an effort is made to obtain the highest full employ-
ment level compatible with other fundamental goals such' as freed?m
of job choice. Governments will normally pursue a pol.u.:y ?f price
stability at the same time. Relatively successful price sfabxhzatnon will
be achieved if aggregate consumption is restrained while employment
is expanding. There are many techniques available to governments to
achieve this goal. For example, individuals may be urged to purchase

10 Assuming no change in leisure-income preferences. .
11 This may result in moving individuals from the rentier class into joining the

labor force. .

induced to join the labor force only if the real wage rate rises.!? The/ LB
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war bonds and therefore reduce their consumption. A heavy tax on all
consumption expenditures, on the other hand, makes consumption less
attractive. Finally, government control of prices combined with
rationing can constrain consumption demand and inflation.

INFLATION POLICY: A PROBLEM IN
INCOME DISTRIBUTION

The distribution of income is both a cause 'and a consequence of
the inflationary process. As has already been indicated, as employ-
ment and prices rise, fixed income groups and already employed
workers (including managers) find their real incomes declining while
the real income of the previously unemployed, the owners of unincor-
porated enterprises, and corporations increase. Thus, a consequence
of inflation is to increase the well being of some groups in society,
while others tend to suffer.

Inflation, on the other hand, may be the result of attempts by some
groups to increase their share in the total real income. The aim of
these groups is to increase their share of the pie—mno matter what the
size of the pie may be. Profits inflation is clearly such a case. Attempts by
unions to raise the money-wage floor is another.

Society has apparently decided that the exercise of increased
monopoly power to increase the profit share is socially undesirable.
Antitrust laws have indirectly as one of their consequences the preven-
tion of profits inflation. On the other hand, society has, by and large,
accepted attempts on the part of labor to raise its share in real income.
The primary tool relied upon by labor in attempting to raise the wage
share is bargaining for higher money-wages. As is obvious from the
model, the attempt to increase the wage share at any level of employ-
ment by increasing the money-wage rate will be frustrated by manage-
ment as it increases prices pari passu with the increase in labor costs.
Ironically, the upshot of all this is that at any level of employment,
it is the gross profit share and not the wage share which rises at the
expense of the rentier share, as the money-wage rate increases. Accord-
ingly, if society does in fact wish to redistribute income towards wage-



- 192 Aggregate supply and demand analysis

c¢arners, then the appropriate procedure would be a judiciously chosen
system of taxes and transfers, rather than by encouraging free wage
bargaining.
. It is often said that inflation is undesirable because its effects on
. income distribution are capricious. Nothing is further from the truth.
The effects of inflation on redistribution are clear’enough. Inflation
redistributes real income away from fixed income groups including
those who remain unemployed towards corporate profits and, given
the progessive income tax, governments. If there are objections to
inflation, it is precisely because the effects on redistribution are pre-
dictable and the outcome is socially undesirable.

CHAPTER 13 L
Prices, money-wages, and the simultaneous

determination of the raté of interestfand the

level of employment

In Chapter 6, a simple model which demonstrated the simultaneous
determination of output and the rate of mterest was presented. In
that model, price, wage, and productivity eﬂ'ects were suppressed.
Making use of the concept of aggregate supply, a more generalized
model which takes into account prices, wages, and productivity ele-
ments in the simultaneous determination of the level of employment
and the rate of interest can be developed. As in Chapter 6, it will
be useful to derive one equation that summarizes transactions in goods
and services, and another summarizing demand and supply conditions
in the money market. Little needs be added in this chapter to the dis-
cussion of transactions in goods presented in ;Chapters 9 and 10, but
the treatment of the money market needs to be expanded In particular,
it will be necessary to show that the money-wage rate, as well as the
interest rate, links the commodities and money markets.

THE MONEY-WAGE AND THE DEMAND FOR
CASH BALANCES

-

In Chapter 6, the supply of money was determined by the decisions
of the monetary authority and thie commercial banks. These decisions
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of the banking system, however, determine the quantity of money in
money units and not in real units. As long as prices were assumed con-
stant, there was no difficulty in reconciling a demand for cash balances
in real terms with a supply of money in money units. However, once
it is recognized that prices and outputs vary together, then it is neces-
sary to express the demand and supply for money in a common unit,
In the following, demand for real cash balances will be converted into
a demand in money terms.

The demand for transactions and precautionary balances, in money
terms, depends upon the dollar volume of current transactions. Itis
the size of these monetary sums that matter and the size of these sums
depends on (1) the volume of real goods purchased, and (2_) the prices
of these goods. Prices, therefore, are an important determinant of the
demand for cash balances.! Since both the demand for gor?ds, and
commodity prices tend to increase as employment rises, every increase
in economic activity will exert at least a twofold pressurc on the de-
mand for cash balances. First, the demand for money will increase to
facilitate the exchange of the larger volume of goods. S.econdly,
demand for cash increases to pay the higher prices resulting from
diminishing returns even with a constant -money-wagc rate. If the
money-wage rate were also to increase with cxpa-nsmn, .thcn there
would be a third force raising prices and thereby mCrcasmg-the de-
mand for cash balances. It is inevitable, therefore, that an increase
in effective demand will increase the demand for. cash balance? and,
given the supply of money, the rate of interest will increase. To ignore
price level movements which occur at less than full cxr:‘p!oymcnt is tg
ignore an important factor which tends to create ‘“‘tight moncy
during expansion. .

One obvious consequence of introducing wage and price phenomena
into the system is to highlight the fact that la-bor unions s]?arc re-
sponsibility with the monetary authority in affecting the rate of nthrcst.
The monetary authorities can either alter the supply of money or induce

1F le. from 1940 to 1961, the gross national product of the United
Statl;.:r(i::xzzita’nt 1961 dollars) increased from $236.3 billion to 35_18.7 billion,
an increase of 119.5 percent. In current dollars (i.e., unadjusted for price changes)
gross national product over the same period increased from $100.6 billion to $518,7
billion, an increase of 415.6 percent. Surely the demand for transactions haiancs:l
during this period rose more as a consequence of price level changes than in
response to increases in real output.
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the public to change their expectations about future interest rates
while the unions via their wage policy can affect the demand for
transactions and precautionary balances. We will live in interesting
times when labor unions recognizing their ability to affect the rate of
interest advocate across the board wage cuts so as to reduce the rate
of interest in order to stimulate new investment.

THE COMPLETE EQUILIBRIUM MODEL

A complete equilibrium model of a purely competitive, fully in-
tegrated economy would consist of the following relationships.

First, there is the aggregate supply function which relates entre-
preneurs’ expectations of sales revenue to any specified level of em-
ployment hiring that they would want to offer. For any level of workers
employed, entrepreneurs’ expectations of total revenue will be related
to total wage costs, where the latter is equal to the money-wage rate
multiplied by the level of employment. Thus, as indicated in Chapter 9,
changes in expected total revenue are related to changes in the wage
bill. The aggregate supply function can be generalized, therefore, as

Z = fi(w, N), (13.1)

where Z is entrepreneurial expectations of total revenue, w is the
money-wage rate, and ¥ is the level of employment.

The price level is implicit in the aggregate supply function since
profit-maximizing entrepreneurs will be equating expected price and
marginal costs. Since marginal cost is equal to the money-wage rate
divided by the marginal productivity of labor, while the latter is re-
lated to the level of employment, the price level is a function of the
money-wage rate and the level of employment,? i.e.,

P = fy(w, N), (13.1a)

where P is the price level.

1 Monopoly elements can be introduced into the system via the aggregate supply
function but, as indicated in Chapter 9, there is no evidence of significant changes
in the degree of monopoly in the short-run, so that the shape of the aggregate supply
function tends to follow competitive theory relationships.

LA e e A et T S I S T R S




196 Aggregate supply and demand analysis

Secondly, there is an aggregate consumption function which relates
total money consumption spending to the level of employment. This
relationship depends upon the real demand for consumption goods by
each major category of consumers (wage-earners, rentiers, and profit-
recipients) which, in turn, depends upon the level of money income of
each group and the price level. Given the fixed money income of
rentiers, their real income, which depends upon the price level, is a
decreasing function of employment. The money income of wage-
earners and profit-recipients varies with the money-wage rate and the
level of employment. Consequently, given the propensity to consume
out of real income of each group, aggregate consumption spending
(D) in money terms, depends upon the fixed income payments of
rentiers (F) which is an exogenously determined constant, the money-
wage rate, the level of employment, and the price level. Using (13.1a),
the aggregate consumption function can be generalized as

D. = f3(F,w, N). (13.2)

The demand for real investment goods depends upon the marginal
efficiency of capital which in equilibrium must be equal to the rate
of interest. Monetary investment expenditures (D;) are therefore a
function of real investment as determined by the rate of interest and
the price level. The generalized investment demand function can be

written as
D; = f4Giy w, N). (13.3)

The last equation required for describing the commodity side of the
economy is the equilibrium condition that aggregate supply must

equal aggregate demand, i.e.,
Z = D, + Dy, (13.4)

The money market is summarized in the following equations. The
demand for transactions and precautionary balances (L) depends upon
the volume of goods produced and the price level where output is a
function of employment, and prices depend upon both the level of
employment and the money-wage rate. Therefore,

Ly = fs(w, N). (13.5)
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The speculative demand for mﬁney (Lg) is ;1 function of the rate of
interest () and expectauons of the future rate of interest. Taking

expectatwns as gwcn,

Ly = fe()). ¢ (13.6)

The quantity of money (m) is exogcnously determmed by the bank-
ing system, so that

m = m, L (13.7)

where 7 is a constant.
The final equation, which completes the system, is the equilibrium
condition that the total demand for money equals the supply of

money, i.e.,

Li+Lly=m ' (13.8)

Equations (13.1) through (13.4) reduce to one equation in three
unknowns (w, N, {). Assuming the money-wage rate is exogenously |/
determined, these equations reduce to a single equation in two un-
knowns, N and i, which summarize all that has been developed con-
cerning transactions in the commodity markets:

N=f60. (13.9)

This function is the composite of the consumption, investment, and
aggregate supply functions and will be referred to as the CIZ function.
The CIZ function traces out all the values of employment and the rate
of interest which, for a given money-wage rate, are compatible with
equilibrium between aggregate demand and aggregate supply. The
CIZ function, a form of which is plotted on Fig. 13.1, is downward-
sloping, since as the interest rate declines, real investment will rise
and induce a rise in real consumption and a further rise in employ-
ment via the multiplier.

Equations (13.5) through (13.8) also reduce to a single equation,
and if the money-wage is taken as exogenously determined, then the
resulting equation has the same two unknowns, N and i as (13.9),
and summarizes what has been said about the money market:

= foM. (13.10)

This LM function is a composite of the demand and supply for money
and it traces out all the values of employment and the rate of interest
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which, for a given money-wage rate, are compatible with the equi-
librium between the demand and supply of money.

A form of the LM function is plotted on Fig. 13.1. This function
will have a perfectly elastic section at some low level of interest when
the economy is in the liquidity trap. Once employment and transac-

interest
rate LM
2y e iadaiadaky X
]
|
H ciz
!
]
1
!
o N, Employment
FIGURE 13.1.

tions rise to a level which exceeds the trap, the function slopes upwards,
as with a constant money supply and money-wage rate,. increasing
émployment increases the demand for L; balances and raises the rate

of interest. . )
Employment and interest are the determinates of the system while

the quantity of money, the demand schedule for cash balanf:es, the
money-wage rate, and the aggregate demand and supply funf.txons are
its determinants. As in Chapter 6, shifts in any of the underlying deter-
minants will shift the CIZ or LM functions and will change the
equilibrium levels of interest and employment.

INTERDEPENDENCE OF THE COMMODITY AND
MONEY MARKETS INTRODUCED BY THE
MONEY-WAGE RATE

A one-time upward shift in the money-wage rate

In the previous section the money-wage rate was held constant.
Now let us examine the effect of changes in the money-wage rate.
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We start with the simplest (but most unrealistic) case. What are the
implications for the level of employment and the rate of interest when
the money-wage rate rises and it is generally expected the wage-rate
increase will not be repeated in the future? This change will affect both

the LM and the CIZ functions.

Interest
rate - LM, w2

o Ny N, - Employment
FIGURE 13.2, s

The LM function will be affected since an increase in money-wages
results in an increased demand for L balances at each level of employ-
ment. If LM, (in Fig. 13.2) is the money market curve when the
money-wage rate is wy, and if the money-wage rate rises to ws, while
the money supply is unchanged, then at every level of employment
(except in the liquidity trap), the increased demand for L; balances
will raise the rate of interest and induce an upward shift in the ZM
function to LM w, in Fig. 13.2 '

The effect of a money-wage rate change on the CIZ function is
more complex for it is necessary to examine the effects on both the
marginal efficiency of capital schedule and the real consumption
function.

The effects on the marginal efficiency of capital schedule can be dis-
cussed first. The marginal efficiency of capital is a relationship between
the expected revenue stream, net of variable costs, and the present
cost of capital. Suppose there is a rise in wages of 5 percent. Assum-
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ing wage costs to be total variable costs, a 5 percent rise in wages is
a 5 percent rise in variable costs. Entrepreneurs, however, will expect
prices to rise proportionately at any given level of employment, as
the marginal cost curves of all firms rise proportionately. Expected
net revenues, therefore, will rise by 5 percent. As the marginal cost
curves in the capital goods industries shift upward, however, the
present cost of capital goods will also rise by 5 percent so that the margi-
nal efficiency of capital schedule is unchanged. At any given rate of
interest, therefore, we can expect real investment to be unaffected by
the change in the money-wage rate and consequently employment in
the capital goods industries will be unaltered. If there is to be any
change in total employment at each rate of interest, it will be due to
the impact of a wage change on aggregate consumption.

The major effect of changes in the money-wage rate on consump-
tion results from concomitant changes in the distribution of income.
Since wages and prices rise proportionately (at any level of employ-
ment), while the money income of rentiers remains unchanged, th.e
consequence of a rise in money-wages, at any level of employment, is
to redistribute real income away from rentier income towards profits.
Real consumption by rentiers will decline by an amount as given by
their marginal propensity to consume. The t.;ransfer of real income to
profits is not likely to increase real consumption by the same amount,
since some of the increase in profits will remain the property of the
firm and will not be distributed as dividends. Since only the dividf:nds
are available for consumption spending, profit recipients are not likely
to increase their purchases by an amount sufficient to offset the reduc-
tion in real consumption of rentiers. In other words, as a result of the
redistribution of income from rentiers to profits and the smal!cr
marginal propensity to consume out of gross profits than out of rentier
income, a one-time increase in ,the_,money-wa'ge_ rate will reduce the
slope of the aggregate | rcal consumption funcfxon. .Conscqucntly, the
‘magnitude of the multiplier will decline, which will lead to a lower
level of total output and employment for any given l?vcl of real
investment. The upshot of all this is that at any rate of interest, th.e
level of real investment is unchanged, but total real spending is
reduced.? A once-over change in the money-wage rate will, therefore,

i i i i i ditional
3 Since the marginal efficiency of capital schedule is unaﬂ'ectgd, the additior
retained carnings will not induce additional investment spending, and cflective
demand will decline at each rate of interest.
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shift the CIZ schedule leftward from CIZ,, to CIZ,, (Fig. 13.2).
At the original money-wage rate, say w;, the equilibrium level of
employment is N; and the equilibrium interest rate is #;. The rise in
the money-wage rate to wy will lead to a reduction in employment
(N2 in Fig. 13.2), but the effect on the equilibrium_interest_rate_is
uncertain. If employment falls off enough, the actual quantity of
transactions and precautionary balances demanded may fall and
therefore reduce the rate of interest. Alternatively, if total money
spending at the new equilibrium level of employment is greater than
it was at NV, the demand for transactions and precautionary balances
and, hence, the interest rate, would be greater.

The money-wage rate as a continuous function
of the level of employment

Now we turn to the more complex, but more realistic situation in
which the money-wage rate rises continuously as employment in-
creases. In Fig. 13.3a, there is a family of LM curves. Each curve
represents the money market at a given money-wage rate. As the
money-wage rate rises (w1 < wa < ws), the LM function shifts up-
ward from LM, to LM ,,, and to LM ,,, respectively. The reason for
this upward shift is, as before, the rise in the demand for L, balances
at each level of employment. As employment expands and the money-
wage rate rises, at each given level of employment, there is a point on
one of the curves of this LM family which is relevant for that employ-
ment and money-wage rate. The locus of such points is drawn as
LM in Fig. 13.3a.

If entrepreneurs expect that each money-wage rate increase will
be the last, the effect of any wage rate increase is the same as with a
once-over money-wage rise. In Fig. 13.3b, there is a family of CIZ
curves where each curve assumes a particular money-wage. If
w; < wg < wg, the CIZ functions shift leftward from CIZ w, tO
CIZ, to CIZ,,, on Fig. 13.3b. Combining the resultant CIZ and LM
curves on Fig. 13.3c. yields the simultaneous solution for interest and
employment. The equilibrium money-wage rate which is compatible
with this / and N solution is derived as in Chapter 11.



e

N ks ok A ik ST MRS R & X APV Prp - 5§ sy e ¢ s b

e R

Interest LM LM,
rate LM,
LM,
(=)
o Employment
Interest ClZ
rate
CIZ,,
ClZ,,
CIZ,
®) "
0 Employment
Interest
rate LM
=
{
'
'
: ClZ
() 5
o N* Employment
FIGURE 13.3.

s

[Py

i
k
b

iF
g2
b §

% |
)[ .
¥
Ey

.

e

T -

RPN

I N B AN

Prices, money-wages, and simultaneous determination of rate of interest 203

EXPECTATIONS OF FUTURE CHANGES IN THE
MONEY-WAGE RATE: THE INFLATION .
PSYCHOLOGY EFFECT :

Things are more difficult yet in the most realistic case of them all.
When money-wages begin to rise, entrepreneurs may expect wages to
rise again in the future. Such expectations will shift the marginal
efficiency of capital schedule upward. Expectations of future money-
wage increases will not affect the present cost of capital goods, while
it will increase the expected net future money income stream of capital
goods, therefore raising the marginal efficiency schedule. This outward
shift in the marginal efficiency of capital schedule when money-wages
rise and are expected to continue to rise in the future will tend to
offset the decline in the real consumption function at each employ-
ment level due to the redistribution of income. Under these circum-
stances, when the money-wage rate changes, the upward shift in the
marginal efficiency of capital schedule, therefore, will tend to offset the
downward shift in the real consumption function due to the change in
the distribution of real income. As a result there may be little or no
downward shift in the CIZ function. Moreover, if consumers expect
wages and prices to rise again in the future, they may decide to increase
real consumption out of real income now. As a result, the real con-
sumption function will shift upward augmenting the upward shift in the
marginal efficiency of capital function, so that the resulting CIZ func-
tion may shift upward from CIZ,, to CIZ,, in Fig. 13.4.

As before, an increase in the money-wage rate increases the demand
for transactions and precautionary balances at every employment
level. Given the supply of money, these increases in demand for transac-
tions and precautionary balances will, if the speculative demand is
unchanged, raise the rate of interest at each level of employment and
result in an upward shift in the LM function,

Holders of speculative cash balances, however, must also make a
judgment. If, as the liquidity preference theory has assumed so far,
the speculative choice is between money holdings and a riskless per-
petual bond, then as long as an individual expects the future rate of
interest to rise at a more rapid per annum rate than he expects the price
level to rise, he will desire to hold cash for he expects the price of bonds
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to decline at a more rapid rate than the decrease in the purchasing
power of money. A change in the money-wage rate will alter the specu-
lative demand for money, therefore, only if it has a differential impact
on price expectations and interest rate expectations. The total demand
for money will increase at each level of employment if individuals
expect that the rate of increase in prices will be equal to, or less than,

Interest LM,
rate 2

e aet o ——— - — - —

Employment

°
2

FIGURE 13.4.

the expected rate of change in the rate of interest, for the speculative
demand for money will be at least as large as before but the demand for
transactions and precautionary balances will be greater. Hence, with
a constant money supply, the rate of interest at each employment level
will rise, and therefore the LM curve will shift upwards.

Of course, in the real world, perpetual bonds are not the only alter-
natives to holding money. Another important class of assets are
equities and other second-hand assets. To avoid the complexities of
a complete theory of asset choice at this stage, assume equities to be
the only other alternative. If equity prices are believed to move with
changes in the price level and if the rate of interest on bonds is expected
to move more slowly than the price level, people will prefer, for specula-
tive purposes, equities to bonds. Consequently, the price of equities

<
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will rise while the price of bonds will fall until in equilibrium the rate
of interest has risen sufficiently to compensate bond purchasers for
their expectations of inflation. Moreover, if there is an inflationary
psychosis then we can expect the rise in the rate of interest to be aug-
mented by central bank policy. The central bank will be struggling
to curtail demand in the domestic market. Their tool will be the
quantity of money and their objective will be an increase in interest
rates in order to cut down spending. For all these reasons, then, a rise
in the money-wage rate will shift the LM curve upward to LM,
in Fig. 13.4, so that the new equilibrium rate of interest will always be
higher than the initial level. The level of employment may or may
not be less than at the outset; it all depends on the relative shifts in
the two functions. Except in the case of expectations of hyper-inflation,
however, it is not unreasonable to expect that an inflationary period
will be ended by labor “pricing itself out of the market.”




CHAPTER 14

Foreign trade and the equilibrium model

It was only necessary to redefine the components of the aggregate
demand function when the forecasting model was restructured (in
Chapter 8) to take account of the fact that individuals in the domestic
economy may buy abroad and foreigners may choose to purchase
domestic goods and services. It is, however, more complicated to
introduce foreign trade into the equilibrium model, since in reality,
foreign trade affects aggregate supply as well as aggregate demand.
To summarize the rest of this chapter in advance, purchases abroad
and purchases by foreigners of domestic goods affects both the level
and composition of output and thereby aggregate supply and the price
level in all the trading countries, which, in turn, affects the distribution
of income and the level and composition of aggregate demand in each
country. The task of this chapter is to present an orderly analysis of
these diverse interrelationships.

AGGREGATE IMPLICATIONS OF COMPARATIVE
ADVANTAGE

A major theorem of the theory of international trade states that,
with free trade, the entrepreneurs of each trading nation will find it
profitable to specialize and to produce those goods and services which
they can make most efficiently and to trade with the entrepreneurs of
the other countries for those products which they are least efficient at
producing. ‘This proposition has been called the law of comparative

advantage.
206
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In addition to comparative advantages, difference in the degree of
monopoly, tax laws, tastes, and other factors will be reflected in the
relative price structure of each trading nation. The exchange rate,
that is, the price of one nation’s currency in terms of the other’s,
represents some form of average adjustment of price levels in the two
countries. Between the trading nations the relative price structure will
be different, and these differences are the 31gnals to which importers
and exporters respond,

Foreign trade will modify the equnhbrmm model in two ways.
First, since the domestic economy will specialize in those industries
in which it will have a comparative advantage, the composition of
output, at each level of domestic employment, will be affected and
therefore the shape and position of the aggregate supply function will
be different when trade occurs as opposed to a sntuanon in which there
is no trade.

Secondly, the aggregate demand function must be defined so that
(1) the demand concept involved is only the demand of buyers for
domestically produced goods and services, (2) it reflects the internal
prices in each trading country which vary with the level of employ-
ment in each country, and (3) changes in income abroad, as well as
at home, will affect the level of aggregate demand.

Assume constant money-wage rates in the domestic economy and
in the rest of the world. Any exogenous increase in domestic expendi-
tures will raise domestic income and induce additional imports. These
additional purchases from abroad will raise income and output abroad.
As output at home and in the rest of the world increases, prices at home
and abroad will rise due to diminishing returns in each country.

If the rate of diminishing returns is not markedly different at home
and abroad, domestic prices will rise more than foreign prices since
the impact on domestic employment is greater than the induced effect
on cmployment abroad. As a result, forcigners will find import prices
rising relative to the prices of their own produced goods,! while
domestic residents will find foreign products becoming cheaper rela-
tive to domestically produced goods. These relative price changes
should affect the domestic and foreign marginal propensities to im-
port—the former should rise, while the latter ought to fall.

1 Assuming a fixed rate of exchange,
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The upshot of all this is that an exogenous increase in domestic
expenditures will tend to raise employment, domestic prices, and
imports, while exports are likely to rise only slightly because of the
induced expansion abroad. Consequently, there are three implica-
tions to be derived from this equilibrium analysis of the effects of an
increase in exogenous expenditures on domestic output: (I) in an
open economy, a smaller increment in employment will be induced
than would be the case in a closed economy since some of the induced
spending will be on goods produced abroad, (2) if prices are permitted
to rise, then more of the induced spending will spill over into foreign
purchases than if prices are held constant at home and abroad, and

(3) since imports will increase more than exports, the domestic balance

of trade will deteriorate. .
Although these conclusions will generally be correct, there is an

instance in which an initial increase in expenditures on domestic out-
put will lead to an improvement in the balance of tra}de. For e.xampl.e,
assume two trading countries, 4 and B. If domestic f:xpcn.dxtures in
A for A’s output are exogenously increased, then. A’s prices will tend t,o
rise more than B’s prices. If B’s price elasticity of demand for 4’
products is inelastic, then B’s total expenditures in 4 w111 rise. 'Slm:-
larly, if A’s price elasticity of demand for B’s prod.ucts ls’ me{asnc, A’s
spending in B will rise but by a smaller amount, since B s prices have
increased less than A’s. If there were no changes in income levels,
there would be a net increase in spending in country 4 and a de-
crease in spending in country B. Income level.s, however, do .change;
nevertheless, if price elasticities are low, then income elasticities mu'st
be low.? Consequently, the shift in spending due to the chfange in
relative prices at home and abroad will more than} offset any increase
in the domestic demand for imports due to the rise in c!omcstlc r.e,al
income. The upshot of this would be that the d?mc.stlc expansion
would induce a slump in the rest of the world while improving the

2 The price clasticity of demand depends upon the income clasticity and the
elasticity of substitution, i.c.,
Ep = kB + (1 = BE,
where Ej is price elasticity, Ey is income elasticity, E, is elasticity of substitution,

and # is the proportion of income spent on the good in question. Since all goods
arc ultimately substitutes, i.c., £, > 0, then it follows that £, > Ey.
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domestic balance of trade and keeping the multiplier repercussions at
home.3 . &

The necessary conditions for this perverse situation to occur are
(1) a low domestic income elasticity for imports, (2) a high rate of
domestic diminishing returns so that domestic prices rise substantially
as domestic expenditures increase, and (3) the price elasticities of
demand for imports in both of the trading countries must be less than
unity, so that when foreign products become relatively cheaper,
domestic and foreign buyers do not significantly reduce their domestic
purchases. The mere statement of these necessary requirements in-
dicates the exceptional nature of this example. In the usual foreign
trade situation, not all of these conditions will be met and, therefore,
we may expect an increase in domestic expenditures to induce in-
creases in output, prices, and employment at home and abroad. Asa
result, with an exogenous increase in spending on domestic output,
the domestic balance of trade will deteriorate since the domestic
demand for the products of the rest of the world will rise more than the
foreign demand for domestic exports. Domestic prices will tend to rise
more than foreign prices (unless diminishing returns is much more
important in the rest of the world than it is domestically). Although
the balance of trade will deteriorate, since the increase in domestic
prices will be greater than the increase in foreign prices, the real terms
of trade will tend to move in favor of the domestic economy, that is,
the domestic economy will receive more units of foreign produced
goods for every unit of domestically produced goods it sells abroad.

MONEY-WAGE CHANGES AND FOREIGN. TRADE

If the money-wage rate at home (abroad) varies directly with the
domestic (forcign) level of cmployment, then the moncy-wage rate
will give added impetus to variations in the price levels of the trading
nations. Consequently, the effect of an increase in domestic expendi-
tures on the domestic and foreign levels of economic activity will be
reinforced by money-wage rate phenomena. In general, the result
will be to raise prices, wages, and employment domestically more than

'§§e7J- E. Meade, The Balance of Payments, Oxford University Press, 1951,
Pp- 73-74, _
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their counterparts abroad and, therefore, to reduce the multiplier
ramifications on domestic employment and output. Thus, the magni-
tude of the multiplier is likely to be smaller in an open economy with
flexible wages and prices than in an open economy with constant
wages and prices, which in turn will have a smaller multiplier than in
a closed economy.

Given stable exchange rates, the international relationship of money
prices among the trading nations is clearly a fundamental determinant
of world trade, and the role of money-wages must be fully understood

-when formulating world trade policy. Up to now, this problem has

received little theoretical attention. The analysis of this chaptf:r
suggests that future developments of international trade theory w.'xll
have to take into account domestic money-wage changes and varia-
tions in the level of employment, as well as the more traditional aspects
of international money and commodity markets.

FOREIGN TRADE, THE LEVEL OF EMPLOYMENT,
AND THE WAGE SHARE

The multitude of open economy situations which can be analyzed
via aggregate supply and demand analysis is too !arge to be pl:esented
in a book that does not deal exclusively witl} forelgn.trade. G.lven the
supply conditions and the demand elasticities of prices a}nd incomes,
aggregate supply and demand curves can always be dcnve(.i and the
equilibrium solution determined. ) . )

One possible situation is presented below, l_nam!y f?r its pedagogical
value, but it does also have some important implications. )

Assume there are only two economies (4 and B), Whld} produce
only two goods (X and ¥ ), using only two factors of Productlon, !abor
(N) and capital (K). Moreover, assume that initially there: is no
trade between the two economies and that both commodities are
produced in each country by fully integrated firms. In country 4,
Jabor is relatively scarce so that capital intensive methods of produc-
tion are used; while in country B, capital is relatively scarce and there-
fore labor intensive methods are employed. Under these circumstances,
what will be the effect on employment in 4 if the two nations begin

to trade?
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The initiation of trade will alter the composition of output at
each level of employment as each country tends to specialize in the
industry in which it has a comparative advantage. Assuming identity

of tastes and identity of production functions (which are assumed to -

be linear and homogeneous), then in the labor scarce country (4),
resources will be shifted from the labor intensive industry (X) into
the capital intensive industry (¥). Moreover, as the output of X is
reduced, the bundle of resources freed contains a higher proportion of
labor to capital than is optimal for industry ¥ at the prevailing ratio
of factor prices, so that labor tends to become cheaper relative to
capital at each level of employment. Profit maximizing entrepreneurs
will therefore increase the labor to capital ratio in each industry by
substituting some of the cheaper factor for the more expensive factor.
Finally, assume that because of diminishing returns in each country,
neither country completely specializes in the production of only one
good, so that the output of industry ¥ expands, while the output of X
is reduced but not eliminated in country 4.
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FIG. 14.1. The Effects of Trade on Aggregate Demand and Supply.

In Fig. 14.1, Z; represents the pre-trade aggregate supply function,
while D, represents the pre-trade aggregate demand function. If
the money-wage rate is assumed to be constant (w), then OW is
the wage bill line, and in equilibrium, N, is the level of domestic
employment and the wage share is equal to NyR/N)S.
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212 Aggregate supply and demand analysis

For any given ratio of factor prices, the wage share will be greater
in the labor intensive industry (X) than in the capital intensive in-
dustry (¥). The aggregate wage share at any level of employment is, as
indicated in Chapter 9, equal to the weighted average of the M/4-
ratios of the individual industries, i.e.,

W_ (M) 2 %)é 14.1
?"(A,)Z"'(A,, z® (i4.1)

where W is the total wage bill, Z is the gross income, Z, is total income
(sales) in industry X, Z, is total income (sales) in industry Y, M,
and A4 with their respective subscripts representing the marginal and
average products of labor in the appropriate industry. T!le assump-
tion of linear and homogeneous production functions implies that the
M/ A-ratio in each industry is independent of the output of the industry
and will either be a constant (if the production function is of the Cobb;
Douglas type) or will decline if the labor/capital ratio in(.:reases.
With the introduction of trade, therefore, the importance of industry
¥ increases relative to X, i.e., Z,/Z increases while Z./Z decreases at
each level of employment. Thus, even if the M/A-ratio (and therefore
the wage share in each industry) is unchanged, (14.1) l.ndlcatc.s that
the wage share in the gross income of the economy will dechn'e. at
any level of employment as trade induces a change in the composition
tput.
Of:: vl:e have demonstrated in Chapter 9, the wage share depends on
the position of the aggregate supply function relative go the wage bx.ll
line. The assumption of a constant money-wage rate” fixes the posll-
tion of the OW line in Fig. 14.1, and implies thaf the aggregate supply
function shifts upward to Z, after trade is estabhshed.. .
Given the income and price elasticities of the various l.)uyers, the
aggregate demand curve for home production can'be derived. I'II‘hls
post-trade demand function would have to be built up through an

4 See Appendix. ' ‘ . .
5 A constant money-wage rate before and after trade is not inconsistent with

i i i i ice of capital can

becoming cheaper relative to capital, since the money price o C
:-?:::r Since thegrclative wage sharc depends only on the position of the Z func;;og
relative to the wage bill line, a fall in the money-wage rate can also be ha.n t;l
by the analysis. The assumption of a constant money-wage rate, however, simpli-

fics the diagrammatic analysis. .
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analysis of the propensities to consume and import of the various buy-
ing groups in the domestic and foreign economies, and an analysis of
the post-trade commodity price ratios. For the present, assume that
the post-trade aggregate demand function will be D, in Fig. 14.1,
where D, includes foreign demand for exports, but excludes domestic
demand for imports. After trade, the level of employment will in-
crease® to NV, the money wage bill rises to N, T and the relative wage
share declines to TN,/VN,. s

The marginal preduct of labor in each industry is lower (since the
labor/capital ratio has increased), and therefore the real wage rate
is lower. Since employment has increased, however, one cannot de-
duce the effect of labor’s real absolute income. The possibility exists
that labor as a group has improved its real income position, although
previously employed workers will find that their real income has
fallen.

EPILOGUE TO THE FOREIGN TRADE ANALYSIS

There are many other possible interrelationships between income,
employment, prices, wages, and foreign trade which could be elabo-
rated upon.” With the growing importance of international trade and
the emergence of trading blocs, an understanding of all the possible
interrelationships is becoming increasingly important. The detailed
analysis, however, must be left to works wholly devoted to these com-
plex international trade problems. %

APPENDIX

Proposition: To demonstrate that when a prociug:tion function is linear
and homogeneous, an increase in the labor capital ratio cannot induce an
increase in the ratio of the marginal product to the average product of labor.

8 Whether or not the introductio'n‘of trade really increases the real effective
demand for home production will, as suggested above, depend on the actual
demand elasticities of the various domestic and foreign buyers.

7 For example, differential growth rates among trading nations may, because
of income elasticities of demand for imports, differ among nations. These dif-
ferences may lead to important complications in the balance of payments and the
level of cconomic activity. Sce K. Kurihara, “The International Compatibility of
Growth and Trade,” Economia Internazionale, 13, 1960, pp. 3-8.
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. Assume that in the pretrade position, the labor intensive industry (X) is
.operatmg at point R on its isoquant map (Fig. 14.2a). After trade, the output
of X is contracted to point S. Erect a line from S, perpendicular to the ordi-
nate axis, which intersects the vector OR at point T. Since the production
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FIGURE 14.2.

: function is linear and homogeneous, the M/A-rauo will be a constant along
any given straight line emanating from the origin. Thus, the M/A-ra;xg :t
“is'equal to the M/A-ratio at T. If starting from T, labor inputs are adde w:lt;
reach § (by moving along T'S), then the marginal and average products
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fall (because of diminishing returns). It can be deﬁxonstrated, however, that
with diminishing returns, the M/A4-ratio will either be a constant (if the func-
tion is of the Cobb-Douglas type) or it will decline.® Hence the M/A-ratio
at point § is equal to, or less than, the M/4-ratio at points T and R. Thus,
with an increase in the labor capital-ratio, the M/A-ratio either remains con-
stant or declines in industry X.

In a similar manner, it can be demonstrated that the M/ A-ratio in industry -
Y cannot increase as the labor-capital ratio rises. - In Fig. 14.2b, point R’
is the pre-trade output position of industry ¥, while the post-trade position is
represented by §’. By erecting lines similar to Fig. 14.2a, it can be shown that
the M/A-ratio at R’ is equal to the M/A-ratio at T, whxch in turn, is equal .
to or greater than the M/ A-ratio at S' s '

8 See Appendix B, Chapter 9.
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