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PREFACE

The labor market played a very important role in Keynes original
analysis of the macroeconomic system. It is ironic that his followers
while ostensibly accepting Keynesian labor market assumptions in prac-
tice have largely ignored the labor market. As a consequence Keynes'
labor market assumptions are not always properly incorporated into neo-
Keynesian analysis.

The theoretical proposition and graphical techniques that are
used in this study have evelved gradually over the last four or five
years. I wish to thank my colleagues at Northern Michigan University
for their comments and suggestions on preliminary drafts of various
chapters. I wish to single out Mokhlis Y. Zaki, Howard R. Swaine, and
Neil W. Carlson in particular for their helpful editorial comments.
Thanks are also due to Miss Peggy Madden for her service in typing the
dissertation,

However, my primary indebtedness is to Dr. Frank G, Steindl, my
dissertation adviser; without his guidance and patient encouragement
this study could not have been completed., Dr. Michael R. Edgmand and
the other members of my committee made a number of helpful suggestions.

Thanks are also due to my wife, Ruth Ann Holmstromj; without her

support it would have been impossible to complete this paper.
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CHAPTER 1

INTRODUCTION

A reconsideration and comparison of Keynesian and neo-Keynesian
labor market assumptions is the prevailing theme of this dissertation.
Over the years, a subtle divergence hds evolved between Keynes' ori-
giﬁal systém and what has become the orthodox neo-Keynesian model.

It is standard practlice for modern neo-Keynesian theorists to
treat the labor market as being of a second order of importance. For
example, in_the majority of modern textbooks, consideration of the
1abor‘market-is-postponed until after the commodity aﬁd'money markets
have been fully developed. The relative effectiveness of monetary and
fiscal policy is usually discussed without reference to the labor
market. Recently, however, neo-Keynesian theoretical interest in the
labor market has shown signs of revival., For example, a well known
neo~Keynesian monetary economist maintains that the primary difference
between  the neo-Keynesian and the modern-quantity-theory approaches to.
macroeconomics ‘1lies in differing assumptions with respect to the flexi-
bility of the morney wage and the handling of the labor market in

general.l

1anald L. :Telgen, "A Critical Look at Mometarist Economics,"
Federal Reserve Bank of St. Louis Review, (January, 1972), pp. 15-17.
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The objectives of this paper are the following. First, to demon-
strate that the .orthodox neo-Keynesian model does not accurately re-
flect Keynes' original labor market assumptions. It is shown that-
Keynes' labor market assumptions imply a positive rather than a nega-
tive relationship between the price level and quantity demanded.
Second, it 1s -demonstrated that the orthodox neo-Keynesian analysis
of "excess demand" and "excess supply" is basedvon aggregate demand
and supply relationships which are inconsistent. Third, a number of
new techniques for graphically illustrating the Keynesian system are
suggested. These have the effect of bringing to light labor market
aspects .of Keynes' model which have been suppressed by conventional

neo-Keynesian methodology.
Classical Laboer Market Postulates —— A Review

Keynes' labor market model is based in part on Classical assump-
tions. Classical theory rests on two fundamental pestulates. The:
first, which Keynes accepted and his followers also supposedly accept,
is "that the L}éal7'wage is equal to the marginal product of labor.”
The second is "that the utility of the L;éa£7 wage when a given amount
of labor is employed is equal to the .marginal disutility of that amount
of,employment."2

For both Classical and Keynesian analysis these postulates have

important dynamic connotations. In the Classical model these condi-

2.'.fohn M. Keynes, The General Theory of Employment Interest and
Money (New York, 1936), p. 5.




tions are assumed to hold during the shortest interval of economic.
time. This means that an adtonomous change in aggregate demand results
in an equipreportional adjustment in both the money wage and the price
level, the real wage therefore remaining constant. Thus, empleyment,
output and real income are in a sense independent of aggregate demand.
The Classical‘approach'implicitlyvassumes that money wages and prices"
have high adjustment velocities relative to variatiens in employment,
output, and income. .

Keynes was able to establish a theoretical link between employment,
output, income and aggregate demand only by rejecting the second Classi-
cal postulateo3 Instead of assuming a high adjustment velocity for
money wages, Keynes argued that money wages are relatively slew to
adjust. On the other hand, Keynes explicitly accepted the ‘assumption
of equality between the real wage and the marginal product of labor not
only at the equilibrium position but during the adjustment process as
well,

In emphasising our point of departure from the

classical system, we must not overlook an important

point of agreement. For we shall maintain the first

postulate as heretofore, subject only to the same

qualifications as in the classical theory; and we must

pause, for a moment, to consider whag this involves,

It means that, with a given organisation, equip-

ment and technique, real wages and the volume of output

(and hence of employment) are uniquely correlated, so

that, in general, an increase in empleyment can only

occur to the accompaniment of a decline in the rate

of real wages. Thus I am not disputing this wvital

fact which the classical economists have (rightly)

asserted as indefeasible. 1In a given state of organ-

isation, equipment and technique, the .real wage earned
by a unit of labour has a unique (inverse) correlation

31bid., pp. 8, 11-12.



with the.volume of employment. Thus if employment
increases, then, in the short period, the reward per

unit of labour 1n terms of wage-goods must, in general,
decline and profits increase. This is simply the obverse
of the familiar proposition that industry is normally
working subject to decreasing returns in the short peried
during which equipment, etc. is assumed to be constant; so
that the marginal product in the wage-good industries
(which govern real wages) necessarily diminishes as
employment is increased. So long, indeed, as this pro-
position holds, any means of increasing employment must
lead at the same time to a diminution of the marginal
product and hence of the rate of wages measured in terms
of this product.%

The acceptance of the first postulate means that at any given
level of employment the real wage equals the marginal product of labor.
Both Keynes and his followers acknowledge this conclusion.

The acceptance of the first postulate plays an important part in
the conclusions reached in this paper. It must be acknowledged that
the assumption that the real wage equals the marginal product of labor
continuously is by no means sacrosanct. Some authors have developed
models which explicitly drop the first pt:)stulatef,s’-6 The orthodox

neo-Keynesian model, however, ostensibly accepts the first postulate,7

41bid., pp. 17-18.

SDon Patinkin, Money, Interest and Prices, 2nd ed., (New York,
1965), pp. 313-334.

6Robert J. Barro and Herschel I. Grossman, "A General Disequili-
brium Model of Income and Employment," American Economic Review,
(March, 1971), pp. 83-93.

7Harry G. Johnson, Macroeconomics and Monetary Theory, (Chicage,
1972), pp. 9-10, 190-192,




Hypothesis of the Dissertation

It is the hypothesis of this dissertation that the orthodox neo-
Keynesian model does not fully reflect Keynes' labor ma:ket assumptions
and in particular the role played by the labor market in the Keynesian
theory of demand. In other words, it is hypothesized that if the.
complete Keynesian model is based on the assumption that the real wage
equals the marginal product eof labor, at all moments in time, then-it
is not legitimate to develop a theory of aggregate demand without
reference to the labor market. Neo—Keynésian analysis of Keynes in-
variably notes an aggregate demand function in which there is a nega- .
tive relationship between the price level and quantity demanded.s’9
It -is hypothesized that '"aggregate demand" curves of this type require
a violation of the labar market conditions implied by the first postu-
late. Furthermore, it is hypothesized that a positive rather than a
negative relationship between the price level and quantity demanded 1is
consistent with Keynesian labor market assumptioms.

One way in which the labor market.is connected to quantity demand-
ed in the Keynesian system is via the real money supply and the rate
of Interest. Neo-Keynesian money market analysis usually ignores the

labor market: Yet it can be demonstrated that the first postulate

8Joseph P. McKenna, Aggregate Economic Analysis (Homewood, Il1l.,
1971). '

IThe expression "demand" curve is a misnomer with reference to
curves of this type. This point is explained in detail in Chapter 4
on pages 54 through 60, :



implies a direct connection between the level of employment and the
equilibrium rate of interest.

Robert A. Mundell has developed a variation of the neo-Keynesian
model that focuses on the interrelationship between the endogenous
variables in the commodity and the labor markets.10 Thus, Mundell's
system is an improvement over orthodox neo~Keynesian analysis. It is
hypothesized, however, that Mundell's system can be improved by a more
effective treatment of the money market. Two new varieties of monetary
equilibrium curves are developed in this paper which make it possible

11 Mundell's

to avoid Mundell's assumption of a pegged rate of interest.
analysis of disequilibria situations is based on.the assumptioen that
the commodity market adjusts more rapidly than the labor market. If,

on the other hand, it is assumed that the commodity market adjustment

lages behind the labor market, as Keynes assumed in the General Theory,

Mundell's conclusions are reversed. In other words, Mundell's results
are shown to be dependent on his particular assumptions about the rela-

tive adjustment velocities of the two markets.

Scope of the Dissertation

The scope of this dissertation is limited to the analysis of the
issues mentioned above. The important problem of anticipated inflation

is ignored in this paper as it is ‘in the conventional neo-Keynesian

Opobert A. Mundell, "An Exposition of Some Subtleties in the
Keynesian System,' Macroeconomics Selected Readings ed. by Walter L,
Johnson and David R. Kamerschen (New York, 1970), pp. 32-38.

l1pid., pp. 36-37.



model. For simplicity, the analysis is conducted in terms of a no-
government maodel except that a monetary authority is assumed to control
the money supply. The real balance effect is also assumed away.

The next chapter documents the fact that the Keynesian theory of
the adjustment process is founded on the assumption of a close relation-
ship between quantity demanded and employment and that the Keynesilan
theory of aggregate demand implies a positive relationship between the
price level and quantity demanded.

Chapter 3 expands the analysis to include the money market and the
rate of interest. A monetary equilibrium relation which takes cogni-
zance of previously neglected labor market considerations 1s developed.
In Chapter 4 the orthodox neo-Keynesian interpretation of Keynes'
theory of aggregate demand is demonstrated to be defective. In addi-
tion to demonstrating that the neo-Keynesian aggregate demand function
is inconsistent with Keynes' labor market assumptions, it is alsa
shown that the neo~Keynesian theory of demand 1s based on assumptions
which are contrary to those used in deriving the neo-Keynesian aggre-
gate supply function,

In Chapter 5, Robert Mundell's article is reviewed.l2 Mundell
develops a graphical model capable of demonstrating the interrelation-
ship between the labor market and the commodity market equilibrium.
However, Mundell's model is defective in one important respect. The
Mundell model does not effectively include the money market. A method

of avoiding this weakness is suggested. Also it is demonstrated that

121pi4.



alternative assumptiens about the relative adjustment velocities of
the labor and commodity markets have the effect of reversing Mundell's

conclusions.
Summary

It is the primary objective of this paper to demonstrate that the
conventional ngo—Keynesian model does not make manifest the full im—-
plications of Keynes' labor market assumptions. The neo—Keynesian
model implies a negative relationship between quantity demanded and
the price level while Keynesian labor market assumptions indicate a
positive relationship between these variables. It is also shown in
this paper that careful attention to Keynesian labor market assumptions.

leads to a modification of orthodox neo-Keynesian money market analysis.



CHAPTER II
THE LABOR MARKET AND AGGREGATE DEMAND

The present chapter begins the analysis with the development of a
simplified Keynesian model. This simplified model is centrived so as
to emphasize aspects of Keynes' analysis which are not reflected in
other interpretations of his work.

For this reason the orthodox neo-Keynesian procedure of developing
the commodity and money markets prior to considgration of the labor
market is altered. It -is convenient instead to revert to Keyneé' ori-
ginal procedure.of starting with the labor market and a simplified
theory . of aggregate demand.

The term "neo-Keynesian'" covers a wide variety of analytical:
approaches. The most popular representation of neo-Keynesian theory
was developed by Joseph P, McKenna.l Other authors have since devel~
oped numerous variations based on McKennas' methodology, In fact,
this- approach is so popular that the paradigm of McKenna can be satis-
factorily taken as the orthodox neo-Keynesian model.

The usual neo—-Keynesian methodology involves dividing the three
Keynesian markets into two subsets. The money and commodity market

are combined to produce an "aggregate demand" function. The "aggregate
P 424

lJoseph P. McKenna, Aggregate Economic Analysis, 4th ed.,
(Hinsdale, I11l., 1972).
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supply" function is based exclusively on the labor market. The inde-
pendently derived aggregate '"demand" and "supply' functions are sub-
sequently used to define "excess demand" and "excess supply" conditions
and to determine the equilibrium price level and real income.

This approach is now so common that it is accepted almost without
question as an accurate representation of Keynesian theory. Neverthe-
less, it is important to notice that the approach rests on the assump-
tion that the money and commodity markets determine the level of
aggregate demand without reference to the labor market. Yet in the

General Theory it is explicitly assumed that real consumption is

directly related to the level of employment.

Since we are here concerned in determining what sum
will be spent en consumption when employment is at a
given level, we should, strictly speaking, consider the.
function which relates the former quantity (C) to the
latter (N). It is more convenient, however, to work
in terms of a slightly different function, namely, the
function which relates the consumption in terms of wage-
units (C,) to the income in terms of wage-units (¥y)
corresponding to a level of employment N...In general
it is a good approximation to regard Y, as uniquely
determined by N.2

When Keynes wrote the General Theory, national income accounting

was not fully developed. Keynes believed that it was not possible to
satisfactorily measure aggregate real income and aggregate ocutput.
Accordingly his aggregate demand and supply functions were measured

in "wage units."3 The level of employment was used as the independent

230hn M. Keynes, The General Theory of Employment Interest and
Money, (New York, 1936), p. 90.

3Ibid., p. 41.
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variable. in the aggregate demand as well as the aggregate supply
function.?

The primary objective of this chapter is to develop a.simplified
Keynesian theory of employment. The model is Keynesian in the sense
that aggregate demand is related to the level of employment. On the
other hand, this model makes use of the modern convention of assuming
that output and real income are operational variables. The preliminary
model developed in this chapter is a simplified version of the Keynesian
system. It is based on the assumption that quantity demanded is inde-
pendent of the rate of interest. This allows consideration of the
money market to be postponed until the next chapter.

The functional relationship between quantity demanded and the
price level that is derived in this chapter implies a positive relation-
ship between these variables. This result is interesting because neo-
Keynesian analysis implies a negative relationship between quantity
demanded and the price level.

Both the Keynesian and the neo-Keynesian models are based on the
assumption that the money wage is ‘constant. It can be shown, however,
that the existence of involuntary unemployment does not require that
the money wage be fixed in an absolute sense. It is sufficient that
the money wage is slow to adjust relative to other endogenous variables
in the system.

In the next section the Keynesian theery of employment is reviewed
and is related to a simple neo-Keynesian model of income determination.

In the third section the Keynesian theory of the real wage and the

4Tbid., p. 29.
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price level is incorporated intb the model developed in the second
section. It is shown that the keynesian system implies a positive
relationship between quantity demanded and the price level. The fourth
section demonstrates that the Keynesian model requires sticky but not
necessarily rigid money wages. The last section contains a summary of

the chapter.

A Review of Selected Aspects of Keynes'

Theory of Employment

The objective of this section is to review Keynes' theory of
employment in order to establish the fact that the level of employment
is the independent variable in Keynes' aggregate demand and aggregafe
supply functions. In the hext section the Keynesian approach is related
to the neo-Keynesian income-expenditure approach.

Keynes peints out that in any economy where production occurs over
time, employment and output decisions are necessarily based on expec-
tations as to the future state of demand.5 These demand forecasts are
based on sales results of the recent past. "It is sensible for pro-
ducers;to base thelr expectations on the assumption that the most
recently realized results will continue."® It should also be noted
that Keynes assumeéd a lag between changes in aggregate demand and
subsequent adjustments in output and employment. 'The actually real-

ized results of the production and sale of output will only be relevant

S1bid., p. 47.

61bid., p. 51.
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to employment insofar as they cause a modification of subsequent expec-
tations."’/ In other words, current employment, output and real income’
in Keynes' system are independent of current quantity demanded. '"When
employment increases, aggregate real income is increased. The psychology
of the community is such that when aggregate real income is increased,
aggregate consumption is increased,"8 Accordingly, Keynes defined his
aggregate demand function as relating: '"various hypothetical quantities
of employment to the proceeds lﬁéasured in wage unit§7'which their out-
puts are expected to yield."9

To sum up, the Keynesian system is based on the assumption that
"income (both money-income and real-income) depends on the volume of
employment.'"10 Therefore, employment is uniquely related to quantity
demanded. Employment is the "independent" variable for Keynes' aggre-
gate demand and supply functions.ll Neo-Keynesian economists have
converted Keynes' theory of employment into a theory of income deter-
mination. In the next section a simple neo-Keynesian model of income

determination is related to a modified Keynesian theory of employment.

7Tbid., p. 47.
81bid., p. 27.
91bid., p. 55.
101bid., p. 28.

111pid., p. 29.
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The Neo-Keynesian Theory! of Income and the

Keynesian Theory of Employment

In this section a modified Keynesian theory of employment is
related to an elementary neo-Keynesian theory of income determination.
The objective of this section is to demonstrété the similarity between
the Keynesian theory of employment and the simplest kind of income-
expenditure model and to establish the framewbrk for the analysis of
the price level which foliows in the nékt section. The analysis in

this section is based on the following set of equations.

QD = o(Y) Quantity demanded is a function of

income (2.1)
Y =X The definitional equality between

income and output (2.2)
QD = X The equilibrium condition (2.3)
X = T(N) The production function TN > 0 (2.4)

: dqQD az2x
It is also assumed that 0 < dfY < 1 and that 4y2 < 0. Verbally

these conditions mean that the marginal propensity to consume is less
than one but greater than zero and that the marginal product of labor
curve has a negative slope.

A simple neo-Keynesian system is represented by equations (2.1),
(2.2), and (2.3). This set contains three unknowns, QD, Y, and X and
three equations. It is a market equilibrium system. Equation (2.1) is"
a neo-Keynesian aggregate demand function. It relates quantity demand-
ed to real income. This curve is represented graphically by the QDy
curve on the right side of Figure (1). The 45° line in Figure (1) repre-

sents equation (2.2), This line indicates the output which corresponds



1 ] ,
X3 . X3t
QDT QDN QD4}- QDY
X3+ ijr
QD1+ QDT
x“‘J"’ x-.-
1
1 1 1 N Iy 3 N
T U J ! Y
0 Ny N, Ny, 0 Y, Y, Y,

Figure 1. Keynesian Employment and Neo-Keynesian Income-Expenditure Models

<T
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to alternative levels of real income. The model's equilibrium condi-
tions are expressed by equation (2.3). The diagram shows that equation
(2.3) is satisfied only at income Y2. At income Y, for example, quan-
tity demanded QD is greater than output Xl. This means that at income
Y, businessmen experience unexpected decreases in their inventories and
this leads them to increase employment and output. A rise in output
means a rise in real income. The rise in income leads to an increase

dQbp
in quantity demanded. However, since by assumption dY < 1, the in-

crease in output is less than the increase in income. Eventually at
income Y2 quantity demanded equals output.

The "Keynesian" employment model is represented on the left side
of Figure (1). This model is based on equations (2.1), (2.2), (2.3),
and (2.4). The endogenous variables are QD, Y, X, and N. Mathemati-
cally this model differs from the simple neo-Keynesian system only by
the addition of equation (2.4).

The X, curve on the "Keynesian" left side of Figure (1) represents
the production function. The QD, curve in the same graph is a "Keynes-
ian" aggregate demand curve. This demand function is based on equa-
tions (2.1), (2.2), and (2.4). These three equations include four
endogenous variables, QD, Y, X, and N and three equations. This set
may be reduced to.one equation in two unknowns by substituting equation
(2.4) into (2.2) and (2.2) into (2.1). Equation (2.5), which is ob-

tained in this way represents the QD, curve.

QD = ¢ /T(N)/ 4 (2.5)
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The slope of the QD, curve is equal to:

r.®0
dN = \9Y oN (2.6)

This result is obtained by taking the total differential of equa-
tions (2.1), (2.2), and (2.4). Equation (2.6) is then obtained by sub-
stitution.

The relationship between the Keynesian theory of employment and
the neo-Keynesian theory of income can also be demonstrated graphically.
The 45° line on the right side shows that each income is uniquely re-
lated to a particular output. For example, income Y; implies output
X1+ On the left side the X, curve shows that an output of Xl occurs
only when employment is Nl' If N; is uniquely related to X ahd.Xl
implies an income of Yy, it follows that Nl and Y| are also uniquely
related. At income Y; quantity demanded is QD; and therefore quantity
demanded is also QD] at employment N;. 1In the same way employment Ng
is related to income Y3 and therefore quantity demanded is QD3 at both
Y3 and N5. Other points on the QD, are similarly related to points on

the QDy curve,

2D\ (3%
It should be noted that the slope of the QD, Y N is less

90X
than the slope of the production function \oN/ since it is assumed that
oQD
Y < 1.

The relationship between the Keynesian employment model on the
left and the neo-Keynesian income model on the right is now quite
clear. The QD, curve on the left corresponds to the QDy curve on the
right. The production function corresponds to the 45° line in the

neo-Keynesian model. In both models equilibrium occurs at that value



18

of the appropriate’"independent" variable (either employment or income)
where quantity demanded equals output.

In terms of the employment modei on the left the adjustment
process can be explained in the following way. At employment Ny»
quantity demanded QDy exceeds output Xl' Thus, business inventories
decline at N;. This leads employers to increase employment and output.
As employment increases along the horizontal axis output rises along
the X, curve. The rise in output, however, means an increase in income
and this means a rise in quantity demanded. At any level of employment
less than Ny, quantity demanded exceeds output and consequently there
is a tendency for employment to increase until the system reaches N2°

It should be noticed that the equilibrium level of employment in
this system is determined without direct reference te the price level.
Keynes did not believe that the price level played a major role in his
analysis. 'We shall find that the Theory of Prices falls into its
proper place as a matter which is subsidiary to our general theory."12
It is not surprising, therefore, that it is not necessary to include
the price level in a preliminary version of the "Keynesian" theory of
employment. In the following section additional labor market equations
are added to the system. These additional equatiens provide for the
determination of the price level, the real wage and the marginal pro-

duce of labor.

121pi4., p. 32.
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The Price Level, Quantity Demanded, Employment, and Real Income

During the Adjustment Process and in Equilibrium

In the previous section the QDn curve illustrated a relationship
between employment and quantity demanded. More fundamentally, however,
this relationship is a manifestation of the underlying relationship
between income and quantity demanded. Because employment is uniquely
.related to output, and income equals output, quantity demanded may be
expressed as a function of employment.

In this section quantity demanded is related to the price level.,
The resulting assoclation is interesting because it indicates a posi-
tive relationship between quantity demanded and the price level, where-
as the orthodox aggregate demand function which is discussed in Chapter
4 indicates a negative relationship between these variables. It is
worth repeating that the positive relationship between the price level
and quantity demanded developed in this paper is net indicative of a
causal influence of price level on quantity demanded. Rather, this
kind of phenomena merely reflects the underlying relationship between
quantity demanded and income.

The analysis in this section is based on the following set of

equations.

QD = 9(N) The QD, curve (2.5)
X = T(N) The production function (2.4)
MP = Q(N) The marginal product of labor is a
function of employment 2.7
Wo
MP = P This equation expresses Keynes'

assumption that the real wage
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equals the marginal proeduct

of labor (2.8)
Qb = X The condition necessary for
equilibrium (2.3)

Both the Keynesian and the neo-Keynesian 'aggregate supply" curves
are based on equations (2.4), (2.7), and (2.8). This set contains four
unknowns, X, N, MP, and P. It was previously established that in the
Keynesian system employment is the '"independent" variable in the aggre-
gate supply function. Keynes noted that, "For every value of N there
is a corresponding marginal productivity of labor...[;hd thii?..ede—
termines the real wage."l3 Assuming a declining marginal product of
labor "if employment increases, then, in the short period, the reward
per unit of labor in terms of wage-goods must, in general, decline and
profits increase."l4 Thus, Keynes argues that the real wage must
decline as employment increases, 1f the money wage 1s assumed to be
constant then the price level is positively related to the level of
employment. Siﬁce output is also positively related to employment,
output and the price level are likewise positively related.

This analysis is illustrated in Figure (2). Parts (2B) and (2C)
represent the Keynesian theory of employment and the neo-Keynesian
theory of income determination which were discussed in the previous
section. In part (2E) the MP curve (equation (2.7)) represents the
assumed negative relationship between the marginal product and employ-

ment. The RW curve in part (2D) refers te the relationship between the

L31bid., p. 29.

L1p14., p. 17.
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real wage and the price level assuming a constant meoney wage. This
relationship is expressed mathematically by the right side of equation
(2.8).

Assume that a level of employment N; is selected at random. The
MP schedule in part (2E) shows that the marginal product is MP; at Nj.

Wo
Since, by assumption, MP = P , the real wage equals Wi;. The RW curve.

indicates that a price level of Pl is required for a real wage of Wl‘
Thus employment Nl 1s associated with a price level of P;. On the
other hand, the X, curve in part (2B) indicates that an output of X
is associated with employment Nl‘ It follows that output X; combined
with price level Pl represents one point en the aggregate supply curve
in part (24). Other points can be obtained by selecting alternative
levels of employment.

The slope of the aggregate supply curve in part (2A) can be .
obtained by taking the total differentials of equations (2.4), (2.7),
and (2.8) and by proper substitution. This slope is represented by

equation (2.9).

3%

X _Wo | 3N

&P = 32 MP (2.9)
BN

oMP
Since 9N is negative, this equation implies that the slope of

the aggregate supply curve 1is positive.
The QDp curve in part (2A) represents quantity demanded at alter-
native price levels. This curve is based on equations (2.5), (2.7),

and (2.8). This set contains four unknowns, QD, N, MP, and P.
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The graphical derivation of the QDp can be explained in the
following way. Select employment N3 at random. The MP curve at Nj
indicates a marginal product of MP3 and the RW curve in part (2D)
implies a real wage of W3 and a price level of P3. The QD, curve
shows that quantity demanded at N3 is QD3. The combinatien (P3, QD3)
is one point on the QDP curve. Other points on the QDP can be ob-
tained by repeating the same process for other levels of employment.
The slope of the QDp curve is obtainable from the total differentials
of equations (2.5), (2.7), and (2.8). Equation (2.10) represents the

slope of the QDp curve.

QD

dP _We | BN

& = 32 MP (2.10)
oN

The slope of the aggregate supply curve is similar to the slope

29D X
of the QDp curve except that oN replaces ©ON 1in the numerater of

dQD

dP function. Since the QD, curve is flatter than the Xn curve,
8D 9X

oN < BN . It follews, therefore, that the slope of the QDP curve

is flatter than the slope of the aggregate supply curve in part (24)
of Figure (2).

The complete model is represented by equations (2.3), (2.4), (2.5),
(2.7), and (2.8). These five equations contain five unknowns, QD, N,
X, MP, and P.

It is worthwhile at this point to summarize the analysis. Keynes
assumed a unique relationship between employment and output. At employ-

ment Ny in part (2B), output is X; and therefore income is Y, in part
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(2C). At the same time, Keynes' labor market assumptions imply that
an employment level of Nl means a price level of Pl. Thus, an employ-
ment level of N1 implies both an income of Yl and a price level of P;.
It follows, therefore, that the "excess demand" condition that prevails
at Y; in part (2C) also exists at employment Ny in part (2B) and at
price level Py in part (2A).

The QDy curve in part (2C) represents the fundamental Keynesian
and neo~Keynesian assumptien that quantity demanded is positively re-
lated to income. Output equals income by definition. Output is also
uniquely related to employment. It follows, therefore, that employment
is uniquely related to income. This means that quantity demanded is
likewise related to employment. The QD, curve shows this relatienship.
But if quantity demanded is positively related to employment and em—
ployment is positively related to the price level, it fellows that

quantity demanded is positively related to the price level.
Unemp loyment and the Money Wage

It is Instructive to consider the relationship between unemploy-
ment and the level of money wages in the kind of model discussed in the

d15 has pointed out that it is net neces-

previous section. Leijonhufvu
sary for "unemployment equilibrium' to assume that money wages are
fixed in an absolute sense but only that they were relatively slow to

adjust.

In part (2E) the supply of labor curve Ng cuts the MP curve at

Laxel Leijonhufvud, On Keynesian Economics and the Economics of
Keynes (New York, New York, 1968), p. 67.
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employment Ns. Emp loyment N3 is defined as the full employment level
of income. Given the current position of the QDy curve, involuntary
unemp loyment or underemployment is equal te (N3 - N2) regardless of
workers willingness to accept any given cut in their money wage.

For example, assume that the economy is in equilibrium at price
level P2, and output X2' The real wage is W2 and the price level is Py
Assume that workers accept a sharp cut in their money wage sufficient
to lower the real wage to W5 at a price level of P2. The RW' curve
represents the real wage curve corresponding to the lower money wage.

Although the model assumes that output decisions are based ex-
clusively on recent sales results, assume for the point of argument,
that the temporary fall in real wage to W3 encourages employers to
increase employment to N3 and output to X3. However, at employment N3
quantity demanded is less than output. Therefore, output and the
price level tend to decline along the AS' curve until equilibrium is
reestablished at price level Py and output XZ' The real wage is once
again W, and employment is again N,. As long as the money wage is
assumed to adjust more slowly than the price level the real wage
always returns to the W2 level.l6

On the other hand, if the model had been based on the assumption
that the money wage adjusted rapidly relative to the price level, then
the equilibrium real wage would be W4 on the Ng curve at Np. At point
(W4, Np) on the supply of labor function in part (2E) there is full

employment in the sense that the marginal disutility of labor is equal

16This example closely parallels a similar discussion of the im-
pact of a cut in money wages by Keynes, p. 261.
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to the real wage but this condition does not represent full employment

in the usual sense of the term,

Summary

This chapter stresses the interrelationship between output,
employment and quantity demanded in the Keynesian system. Keynes'
theory of employment is shown to be closely related to an elementary
neo-Keynesian model of income determinatien.

The analysis in this chapter demonstrates that a positive rela-
tionship between output and the price level derives from Keynes' labor
market assumptions and this in turn implies a positive relationship
between the price level and income. Since in this model income is
the sole determinant of quantity demanded, it follews that quantity
demanded is positively associated with the price level.

The model can also be used to demonstrate why Keynes argued that
a slowly falling money wage cannot restore full employment. The
primary weakness of the model used in this chapter is that it ignores
the money market and it assumes away the causal impact of the rate of
interest on quantity demanded. In the next chapter the model is ex-

panded te take these factors into consideration.



CHAPTER III
QUANTITY DEMANDED IN THE COMPLETE KEYNESTAN SYSTEM

In the previous chapter a simple neo-Keyneslian income-expenditure
model was analyzed in conjunction with Keynes' labor market assumptions.
The positive relationship between quantity demanded and the price level
that resulted from this analysis is in conflict with a widely held view
that quantity demanded and the price level are negatively related. It
should be pointed out, however, that the moedel used in.the previous
chapter assumed quantity demanded to be independent .of the rate of
interest.. It -is also true«that‘those models which indicate a negative
relationship between.the price level and quantity demanded rely.on.
changes in the rate of .interest to account for this phénomenon.

It is the primary objective of.this chapter to modify the -approach-
introduced in the last chapter so as to incorporate the money market
and the rate of interest into the analysis. It is demonstrated below
that while the inclusion of the interest rate does moderate the posi-
tive relationship between quantity demanded and the price level, it does.
not eliminate it. It is demonstrated that quantity demanded and the
price level are positively.related in any model which accepts Keynes'
contention that quantity demanded is primarily (if not exclusively) a

function of income.

27
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In order to accomplish the primary goal of this chapter it is
necessary to modify the usual neo-Keynesian analysis of the money
market. The standard LM curve approach is based on the assumption of.
a constant price level. However, if real income. K equals output . and
output is positlvely related to the price level, it follows that in-
come .is also positively related to the price level. A positive rela-
tionship between income and the price level means that given a constant
nominal money supply the real money supply is inversely.related to
income. In this chapter the conventional IM curve approach 1s modified
to take this factor into consideration.

In the following section a more general variety of monetary equi-
librium curve is developed to replace the LM curve. In placé of the
usual assumption of a constant price level this new relation is based
on the assumption that the real wage is equal to the marginal product
of labor.

The third section demonstrates that the inclusion of the rate of
interest in the Keynesian system does not reverse the positive relation-
ship between income and the price level which was uncovered in the last
chapter. On the other hand, it'can.also be shown that if Keynes' as-
sumption that income has a dominating influence on quantity demanded is
dropped, and it is likewise assumed that the rate of interest has a
relatively strong impact on quantity demanded, it is possible for quan-
tity demanded to be negatively related to the price level.

;’ The fourth section demonstrates that the assumption of a positively

sloping IS curve causes no important modifications in the analysis.
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The fifth section is devoted to a mathematical check of the conclusions

reached in earlier sections and the. last section contains a summary of

the chapter.

The LMN Curve

This section is concerned with the.graphical derivation of a new

variety of monetary equilibrium curve.

The "LMN" curve differs from

“the orthodox neo-Keynesian "LM" curve in that the price level is not.

treated as autenomous.

constant money wage over the marginal product of.labor.,

Instead the price level is assumed to equal the

The equations-

representing the model used in this chapter are listed below.

QD = ¥(Y,r)
X=Y
QD=X
X = T(N)
MP = Q(N)

Wo
MP =P

Mo

L(¥,r) =P

Quantity demanded is a function of

income and the rate of interest (3.1)
The identity between real income-

and output (3.2)
The conditions necessary for

equilibrium in the commodity market- (3.3)
The preduction function (3.4)
The marginal product of labor is

a function of employment (3.5)
The real wage . equals the marginal

product .of labor (3.6)
The money market equilibrium equation (3.7)

This system contains seven equations and seven unknowns. The un-

knowns are QD, Y, r, X, N, MP, and P.

Equation (3.1) differs from the

demand function used in the previous chapter in that the rate.of inter-.

est is included as a causal variable. It is assumed that-

dQDn
dr < 0.
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Equation (3.7), the monetary equilibrium equation has also been added

dL dL
to the system. It is taken for granted that dr < 0 and dY > 0.

The LMN curve is based on equatioms (3.2), (3.4), (3.5), (3.6),
and (3.7). This set contains five equations and six endogenous varia-
bles. The endogenous variables are X, Y, N, MP, P, and r. The
analysis is illustrated in Figure (3). In part (3B) of Figure (3) the
LYl’ Ly2' and Ly3 curves represent the demand for money with respect
to the rate of interest at alternative levels of income. Mathemati-
cally these curves represent the left side of equation (3.7). The
right side of equation (3.7) is represented by the RMS curve in part
(3E). This curve measures the real meney supply corresponding to
alternative price levels assuming a given nominal money supply. The
RW curve in part (3F) which is similar to the RW curve used in Chapter
2 represents the relationship between the real wage and the price
level assuming a constant money wage. The RW curve refers to the
right side of equation (3.6). The marginal preoduct curve is shown in
part (3H). The productien function is represented by the X, curve in
part (33).

The derivation and analysis of the QDP and QDn curves is post-
poned until the next section,

Assume that after taking into consideratien quantity demanded in
the previous period, producers set output for the current period at
X1. This means income is Y;. Part (3J) shows that an output of Xy
requires a labor input of Ny. In part (3H) the marginal product of
labor is MP,. Given the constant meney wage, the real wage curve in

part (3F) indicates a price level of P; will equate the real wage and
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the marginal product of labor. The RMS curve in part (3E) shows that-

a real money supply of M. is consistent with a price level of Pl.

1
Since the current output of X; implies a real income of Y;, the Lyl
curve in part (3B) represents the demand for money. An ipterest rate
of ¥y is consistent with money market equilibrium in this situation.
Combining interest .rate r; with income Yl yields one point on the LMN
curve. On the other hand, if production in the current period is set
at Xo, then the price‘level must be P2 in order to satisfy equation
(3.6). The increase in the price level to P2‘reduce5’the real money
supply to lewhile the increase in income.to Y2 shifts the demand for
money function to the‘Lyz position. The real money supply, M, cuts
the_Ly2 curve at interest rate ). The combination of interest rate
r, and income .Y, is another point on the LMN curve. Other points can
be obtained in a similar way.

The LMN curve represents alternative combinations of the rate of
interest and the level of income consistent with equilibrium in the
money market while at the same time fhe‘real wage is ‘equal to the
marginal product of labor. The LMN curve differs from the conventienal

neo~Keynesian monetary equilibrium curve in the latter respect,
The QDp and QDn Curves

This section is, concerned with the graphical derivation of the.
QDp curve .in part (3G) and the QD, curve in part (3J). These curves
are based on equations (3.1), (3.2), (3.4), (3.5), (3.6), and (3.7).
This set inecludes six equations and seven unknowns.. The QDp curve

represents the relatienship between quantity demanded and the price
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level and the QD, curve 1llustrates the relationship between quantity
demanded and employment. It can be observed that equation (3.3), the
commodity market equilibrium condition, has been. excluded from this
system.

It should be recalled that it was determined in Chapter 2 that
the Keyneslan system is based on the assumption of a lag between
changes in quantity demanded and subsequent adjustments in output and
employment.

Given the LMN curve ‘derived in the previous section, it is now
quite easy to describe the derivation of the QDP and QD, curves.
Assume that ' current output 1s set at Xl. The LMN curve indicates
that a rate of interest of r; clears the money market at income Y; and
price level P;. The QD,; curve in part (3A) indicates that quantity
demanded 1s QD at income Y. By transferring quantity demanded QD
to price level Py, and to emp loyment Nl’ points en the QDp and the
QD, curves are obtailned. These curves represent the relationship
between changes in the_designated varlables and quantity demanded
during the adjustment procéss. If current output.is set at X3 and
therefore income is Y3, the interest rate in the current period would
be r3. Quantity demanded at income Y3 is QD3. By transferring quan-
tity demanded QD5 to the price level, and to the employment associated
with output X3, another set of points on the QD curves is obtained.

The adjustment process can be explained in the following way.
Assume that the "R" curve in part (3E) represents the RMS curve. In
this case the LMN curve (not shown) cuts the IS curve at interest rate

r3 and income Yl. The equilibrium level of employment is N; and the
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real wage is W3. The price level is Pl and the real money supply is
M3.

For convenience assume that price level Py =-1.0. 1In this case
the real and nominal money supply isfM3. Now assume that the neminal
money stock'is increased from My to My. Prior to any change in P, the
increase in the money supply lowers the rate of interest down the LYl
curve to ry. The fall in the rate of interest causes an upward shift
of the.QDr curve in part (3A) to the QD,; position. The excess of
quantity demanded over production at income Yl leads to an increase in
output -in the following period. As output increases employment in-
creases along the\ancurve, the price level rises along the QDp curve,
and the rate of interest climbs along the IMN curve. However, as long
as quantity demanded exceeds output the expansion continues. Equili-
brium is reestablished at ‘output-X,, interest rate r,, employment Nop
and price level P,.

The positive relationship between quantity demanded and the price
level occurs because under Keynesian labor .market assumptions quantity
demanded is pesitively related to income and income is positively re-
lated to the price level. It must be acknowledged, however, that
these results are dependent on Keynes' assumption that income domin-
ates quantity demanded. 1If, instead, it is assumed that the rate of
interest dominates quantity demanded and income is of secendary impor-
tance, a positive relationship between the price level and quantity
demanded is entirely possible: even under Keynesian labor market

requirements.
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To demonstrate this possibility, Figure 4 is constructed on the
assumption that the rate of interest is the dominating wvariable in-
fluencing quantity demanded. The QD, curves are not steeply sloped
and the shift in the QDr curves is relatively large . .for a.given change
in the rate of interest. These alterations imply a relatively weak
income response and a relatively strong interest rate impact on quan-—
tity demanded as compared to Figure 3. .

At‘ingome,Yl for example, quantity demanded equals QDl if the
rate of interest is ry. The AS curve indicates a price level.of Py
is associated with:output.xl. Quantity demanded in this situation is-
QDl. Similarly at price level Pj3 quantity demanded is QD3. As a
result the QDP curve has a negative slopé.

The dotted QDy‘curve in the upper. graph re%resents quantity
demanded at alternative income levels assuming that the interest rate
is that indicated by the LMN curve. It should be noted that the QDy
curve has a negative slope implying a.negative .relationship between
income and quantity demanded., The negative slope of the QDy reflects
the fact that a diagram.is drawn so that the interest rate rather
than income is the primary variable.influencing quantity demanded.
There is, of course, nothing wrong with such an assumption except that
this kind of model should not be labeled "Keynesian' since it is based
on non-Keynesian assumptions.

Finally, it should also be pointed out that although their appear-
ance is similar, the QDP curve in Figure 4 and the McKenna '"aggregate
demand" curve that is discussed in the next chapter are distinctly

different. The two curves are based on different sets of assumptions.



QDr)
Xg—
~
) QDHL‘ Qo2
\\\-le r
Xgt~
~
~.
QD4 QDrj
~
Xt

‘ 4
0 Xi Qb X, QD X,

Figure 4., A Negative Sloping QDp Function

36



37

Quantity Demanded in Conjunction with a

Positive Sloping IS Curve

So far the analysis has proceeded on the assumption that the IS
curve has a "normal' negative slope. However, in recent years, in-
creasing support has been forthcoming for the contention that the IS
frequeﬁtly slopes upward to the right rather than downward to the left.
It has been shown that a.positively slaped IS curve requires the QD
curves in the 45° line diagram have slopes in excess of unity.1

In Figure 5 the derivation of the_QDp curve with reference to a
positively sloped.IS curve ‘is demonstrated. 1In the upper graph the.
QD). curves corresponding to the indicated rate of interest have slopes
in excess of one.- The IS curve kis derived in the normal way..

Assume that current output 1is X2 and current income is Yz. At
income Y, tﬁe IMN curve iﬁdicatés an.interest rate of ry.. Since the
Qb,; curve is above the 45° line at that income, interest .rate r; is
obviously too low for equilibrium at income Y,. The quantity QDy in
the upper,graph'meaaures,quantity demanded at income Y, and interest
rate r;. At income Y, and incerest rate rg quantity demanded is QD .
By transferring these amounts to the lower graphs the QDp curve is |
obtained. It can be noted that the QDy,curve slopes upwérd and has a_
slope less than one even.though the individual QD, curves have slopes
in excess of one! If the,QDy_curve in the upper graph had a.slope in

»

lfrasik G. Steindl, "Giffen Goods, IS Curves and Macroeconomic
Stability,"'Metrqeconogépa? Vol. XXII, Maggio-Agosto, 1970, pp. 165-169.
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in excess of unity a stable equilibrium could not exist. The previous
conclusions are not seriously affected by the assumption of a positive-

ly sloping IS curve.
Mathematical Analysis

This section 1s concerned with the derivation and analysis of the
slopes of the LMN curve, the.QDp curve, the QD curve and the QDy

curve. The equations used in this chapter are listed below.

QD =¥ (Y,r) (3.1)
X=Y (3.2)
QD = X : (3.3)
X=TMN (3.4)
MP = @ (N) (3.5
Wo
MP = P (3.6)
" :
L(Y,r) = P (3.7)

The Slope of the LMN

The LMN curve is based on equatiomns (3.2), (3.4), (3.5), (3.6),
and (3.7). The endogenous variables in this set are X, Y, N, MP, P,
and r. Equations (3.8) through (3.12) represent the differentials of

the IMN curve equations.

dX = dY (3.8)

3%
dX = 3 aw (3.9)



oMP -

dMP = BN  dN

~Wo
dMP = P2 dp

oL dL -Mo

3 dY + or dr = p2 dP

Equation (3.13) is obtained by solving
ting the result in equation (3.10).
oMP
N
93X
oN

dMP = dy

40

(3,10)

(3.11)

(3.12)

(3.9) for dN and substitu-

(3.13)

Equation (3.13) is substituted into equation (3.11).

oMP
aN_ Mo

de_a_)S = P2 dp
oN

(3.14)

When equation (3.14) is solved for dP and substituted into equa-.

tion (3.12) equation (3.15) results.

aup
a oL Mo BN_
¥ dY + Sr dr = Wo 3X dY (3.15)
aN
‘ dr
When equation (3.15) is solved for dY , equation (3.16) is ob-

tained. This equation represents the slope
oL
e XN 1 Mo
dY =~ 3L + 3L Wo
T or
L
The term -~ JY represents the slope
oL
9T

ian LM curve.

of the LMN curve.

pid
P
X
oN

(3.16)

of the orthodox neo-Keynes~—

This term is always positive since it has a negative
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aL
coefficient and 9r is negative by definition. The denominator of
3L
the second term on the right side is negative because 0dr 1is negative,
oMP
The numerator is likewise negative since oN is negative. This makes
the overall term positive.
Thus, the slope of the LMN is unambiguously positive. Since the

last term on the right side is positive, it follows that the slope of
the LMN is greater than the slope of the neo-Keynesian LM curve. This

conclusion corresponds with previous graphical analysis.
The Slope of the QDy Curve

The QDy curve, part (3A) of Figure (3), is based on equations

(3.1), (3.2), (3.4), (3.5), (3.6), and (3.7). This set contains seven

endogenous variables which are QD, Y, r, X, N, MP, and P. Equation
(3.17) is the differential of equation (3.1).
oQD oQD
dQD = Y - dY + or dr (3.17)
Equation (3.18) is obtained from equation (3.16).
3L sMP
_ oY Mo oN
dr = | 3L + Wo AL X | dY (3.18)
oL dr oN

Substituting equatien (3.18) into equation (3.17) and solving for

49
dY yields equation (3.19).
3L MP
dQD 3QD 3QD 5Y oN Mo
&Y = 3Y + or 3L + 38X AL Wo (3.19)

or

oN

ar
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Equation (3.19) represents the slope of the QDy curve, The ex~
pression inside the brackets on the right side of equation (3.19) is
the same as the right side of equation (3.16). Equation (3.16) equals
the slope of the LMN curve. It was previously shown that this ex-

3QD
pression is always positive. Since 0dr is negative, it follows that

QD QD

the slope of the LMN times odr is also negative. If o8r = 0, or

2L
if 9r = = the right hand term equals zero and the slope of the QDy

aQD 3QD
curve is reduced to 9Y . 1If the slope of the LMN times 9dY 1is

29D dqp

greater in absolute terms than 3Y , then dY is negative. Such a

3QD
ar

L
or

condition occurs when is relatively large and is relatively

small, In other words, when the rate of interest has a relatively
strong effect on the QD. curves in.part (3A) of Figure (3), and when
the Ly curves in part (3B). are relatively inelastic.

A negative sloping QDy curve implies that as income increases
the negative effect on quantity demanded that results from the con-
comitant increase in the rate of interest more than offsets the posi-
tive impact caused by the rise in income. A model based on this type
of assumption is not consistent with the traditional Keynesian-and
neo-Keynesian emphasis on income as the primary determinant of quan-.

tity demanded.
The QDP Curve

The QDp curve 1is based on the same set of equations and endogenous

variables used to analyze the QDy curve. Equation (3.20) which is ob-
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tained from .equation (3.19) represents the differential of quantity

L oMP
QD -9y Mo 9N
dQD = Y + 9L + Wo 39X 9L dy (3.20)
or oN or

demanded. By solving equation (3.14) for dY, equation (3.21) is ob~

tained. If equation (3.21) is substituted in equation (3.20) and the

X
- Wo 9N
dy = p2 oMP dp (3.21)
N
dQD
result solved for dP , the equation for the slope of the QDp curve is
obtained.
3L ae %
dQD aQD QD . oY Mo N Wo 0oN (3.22)
P = Y + or 9L + Wo 3X 3L p2 MP
or oN or oN

The expression inside the brackets on the right side of equation
(3.22) is the slope of the QDybcurve and the second term is equal to
the slope of the aggregate supply curve. Since the slope of the aggre-
gate supply curve is always positive, it follows that the slope of the
QDp is positive unless the slope of the QDy is negative. Therefore,
the QDp curve would have a positive slope only under the non-Keynesian
assumption that the rate of interest rather than real income dominates

the determination of quantity demanded.
The QD, Curve

The QD, curve is based on the same equations used to determine

the QDy and the QDP curves. Consider once again equation (3,20).
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oL oMP
QQQ_ aQD | aY Mo N :
dQD = \3Y + or 9L + Wo 3X 3L dy (3.20)
\@r N 3r

Now equation (3.8) is substituted into (3.9) and the result into

dQD
equation (3.20). When this result is solved for dY , equation

(3.23) is obtained.

aL MP

dQD QD 3D [ oY Mo N X

d = 3 + 3r | 8L + Wo 93X oL |/ 3N~ (3.23)
or N sr/ \”

Equation (3,23) represents the slope of the QDn curve in part (3J) of

oX
Figure (3). The value of ON is positive. The term inside the brack-

ets on the right side of equation (3.23) is the same as the slope of
the QDy curve, This expression is positive unless negative effect of
rise in the rate of interest on quantity demanded more than offsets
the positive effect of the increase in income.
Summary

A new variety of monetary equilibrium curve has been introduced
in this chapter. This new curve differs from the conventional neo-
Keynesian LM curve in that the neo-Keynesian procedure of assuming a
constant price level is discarded. Instead, the price level is de-
fined as equaling the money wage over the price level. This definition
of the price level is implied by Keynes' assumption that the real wage

equals the marginal product of labor.
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It was demonstrated that the additlion of. the rate as a second
causal varilable did neot alter the basic conclusion of the previous
chapter that quantity demanded and the price level are positively.
related in the Keynesian system. It was shown that only by rejecting
Keynes' assumption that income is the dominating causal variable
influencing quantity demanded. could the positive relationship between
the price level and quantity demanded be reversed. These conclusions
were demonstrated by graphical analysis as well as by a.mathematical

analysis of the slopes of the relevant. functions.



CHAPTER IV
THE NEO-KEYNESIAN SYSTEM RECONSIDERED

Up to this point it has been established that Keynes' labor market
assumptions imply a positive relationship between quantity deéanded
and ‘employment. In addition, it has been demonstrated that the Keynes-
ian system is - -consistent with a positive relationship betweenuquantity
demanded and the. price levél.

In this chapter these conclusions are contrasted with the orthodox
neo~Keynesiarn interpretation of Keynesian theory. The orthodox neo-
Keynesian model is based on the assumption that quantity demanded is:
independent of employment. Moreover, the neo~Keynesian model implies
a negative relationship between quantity demanded and the price level.

It is .the primary objective of this chapter to demonstrate that
the neo-Keynesian "aggregate demand" function is not, in a fundamental
sense, a ''true'" demand curve. It is demonstrated that the neo-Keynes-—
ian curve is a "market equilibrium" curve rather than a "demand curve.'
Patinkin's analysis of the distinction between a "demand curve" and a
"market equilibrium' curve is used as the criterion for this determin-

ation.l

1pon Patinkin, Money, Interest, and Prices, 2nd edition (New York,
New York, 1965), pp. 11-12, 48-50, 387-392.
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The neo-Keynesian theory of aggregate demand is based on Hicksian
IS-ILM curve analysis.2 An important difference between Hicks' original
formulation and the neo-Keynesian approach lies in the specification of
the price level. Hicks followed Keynes in defining the price level as
being equal to the money wage over the marginal product of l.abor.3
The neo-Keynesian I1S-LM curve model, on the other hand, is based on
the assumptien that the price level is a constant.

It is also demonstrated that the neo-Keynesian analysis of "excess
demand" and "excess supply" is based on a defective model. It is shown
that the neo-Keynesian "aggregate demand" and "aggregate supply" curves
cannot legitimately be used to simultaneously represent quantity de-
manded and quantity supplied at alternative price levels. The problem
is that these curves are based on centrary specificat;?ns for the re-
lationship between real income (or output) and the price level. 1In
other words, the neo-Keynesian aggregate ''demand" and aggregate "supply"
curve diagram implies that real income (or output) can equal two
different amcunts at the same moment in time.

While some neo-Keynesian IS-IM curve models are explicitly based
on the assumption of a horizontal aggregate supply curve, others make

no direct reference to the underlying aggregate supply relationships.4

2John R. Hicks, '"Mr. Keynes and the Classics," Macroecenomics:
Selected Readings edited by Edward Shapiroe, pp. 197-210.

3Ibid., p. 199.

4Joseph P. McKenna, Aggregate Economic Analysis, 4th edition
(Homewood, Ill., 1971), p. 38.
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Nevertheless, it is shown that all neo-Keynesian IS-LM. curve models
that assume a constant price level are elther explicitly or implicitly
based on the assumptien of a perfectly elastic aggregate supply curve.
The following section reviews Patinkin's analysis of the distinec-
tion between "market-equilibrium" curves and "deiqand curves." 1In the.
third section the neo-Keynesian IS-IM curve model is amplified so as
to take the horizontal aggregate supply curve assumption more expli-
citly into comsideration. The fourth section illustrates that the
dérivation of the neo-~Keynesian aggregate "deﬁénd“ curve involves a

' Thus, the neo-Keynesian curve is

series of "market-experiments.'
shown to be a "market~equilibrium' curve rather than a "'demand" curve.
The fifth section includes a mathematical analysis of the slope of the
neo-Keynesian aggregate '"demand'" function. It is demonstrated that the
neo-Keynesian aggregate demand model implies a negative relationship
between output and the price level. The sixth section is concerned
with a modified version of the neo-Keynesian system. It -is shewn that
provided the Keynesian requirement that the real wage equal the mar-
ginal product of labor is relinquished and it is also assumed that the
commodity and money markets adjust more rapidly than the pricé level,
the neo-Keynesian aggregate 'demand" curve can be used to represent
quantity demanded at alternative price levels., This modified model,
however, requires the rejection of Keynes' theory of aggregate supply.

The seventh sectlon contains a summary of the chapter.
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Demand Curves and Market Equilibrium Curves

It is the objective of this section to review Patinkin's analysis
of the distinction Between "demand" curves and '"market equilibrium"
curves. A "demand" curve is the result of a series of "individual-
experiments" in which consumers are conceptually exposed to arbitrary
variations in a causal variable.® The causal variable is endogenous
from the point of view of the system as a whole but it is tréated as
independent in the derivation of the demand function. A demand func-
tion is represented mathematically by a structural equation.6

A "market-experiment,'" by way of contrast, inveolves the complete
system. Each "market-experiment" determines one and only one equili-
brium value for each of the endogenous variables in the system.7 The
solution for each of the endogenous variables can be expressed mathe-
matically by an appropriate "reduced-form" equation in which only
variables which are autonomous to the system as a whole appear on the
right side of the equation.8 It is meaningless to refer to the rela-
tionship between quantity demanded and the price level with respect
to the complete system since by definition the system has meaning with

reference to one price level and one level of quantity demanded.9

SPatinkin, p. 12.
6Ibid., p. 392..
"Ibid., p. 389.
81bid., p. 392.

91bid., p. 391.
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Thus, any change in the price level or quantity demanded from the
point of view of the system as a whole requires a change in one or
more of the variables which are autonomous with fespectvto‘the com—

plete systenm,

The Labor Markeﬁ and the Neo—Keynesién

+

- I8-LY Model

It is the object of this section to demenstrate that neo-Keynes~-
ian IS~LM curve analysis is based on the assumption of a horizontal
aggregate supply curve. It is alsovshown that the equilibrium quantity
démanded determined by the IS-LM curve model represents the result of
a "market-experiment" rather thaﬁ an "individual experiment."

The equations used in this section are listed below.

QD = ¥ (Y,r) (4.1)
X=Y (4.2)
QD = X (4.3)
X = h(N) o (4.4)
MP = h . (4.5)
Wo
MP = P (4.6)
w ,
L(¥,xr) = P (4.7)

This set contains seven equations and seven endogenous variables.
The endogenous variables include QD, Y, r, X, N;- MP, and P.
It i3 not étandard-practice to include.labor market equations in

a neo-Keynesian IS-LM model. It is, nevertheless, appropriate for the
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labor market to be included because the neo-Keynesian IS-IM model
implies a perfectly elastic aggregate supply function. Most neo-
Keynesian IS-LM models are limited to the equivalents of equations
(4.1), (4.2), (4.3), and (4.7). This set contains four equations and
five endogenous variables -- Y, r, X, QD, and P. The standard neo-
Keynesian approach is to assume.that the price level is a constant
determined outside of the system.

It is often overlooked that this set of equations has subtle
labor market implicatioens. Notice that equation (4.2) defines real
income as being equal to output. Given equation (4.2), any variation
in real income implies a corresponding variation in output. A model
which assumes a constant price level together with a varilable output
necessarily also assumes a perfectly elastic aggregate supply curve.

Neo-Keynesian model builders do not specify the labor market
model that underlies their IS-LM curve analysis. Any labor market
system that results in a constant price level together with a variable
output would seem to be acceptable. Equations (4.4), (4.5), and (4.6)
meet these specifications. Equation (4.4) indicates that output . is a
linear function of employment. Equation (4.5) shows.that the slope of
the production function "h" is equal to the marginal product of labor.
Equation (4.6) is consistent with Keynes' requirement that the real
wage equal the marginal product of labor. Equation (4.6) implies that
the price level is equal to the money wage over the margimal product -
of .labor. Since both the money wage and the marginal prdduct of labor
are assumed to be constant the price level is likewise constant regard-

less of the level of employment and output. Equation (4.8), the



52

"reduced form equation" for the price level is obtainable by substitu-
ting the slope of the production function (h) into equation (4.6) and

solving for P.
P= h (4.8)

If equation (4.8) 1s substituted into equation (4.7), equation

(4.9) results.
Moh
L(Y,r) = Wo (4.9)

If equation (4.9) is combined with equations (4.1), (4.2), and
(4.3), the neo-Keynesian system is reduced to four equations and four
unknowns. The unknowns are Y, r, X, and QD. This is a "market-equili-
brium" set of equations. It is clear from equation (4.8) that any
change in the price level requires a change in either h or Wo. The
terms h and Wo are autonomous with respect to the system as a whole.

A set of neo-Keynesian IS~LM curves and their supporting function-
al relationships are illustrated in Figure (6). It has been established
that -the assumption of a constant price level together with a wvariable
income implies a perfectly elastic aggregate supply curve. The linear
production function X, in part (6J) represents equation (4.4). The
constant slope of the X, curve means a constant marginal product of
labor. The vertical MP, curve in part (6H) corresponds to the slope
of the X5 curve, A real wage of Wy is consistent with a marginal
product of MP,, The RW curve in part (6F) shows that a price level
of P, is consistent with a real wage of Wy given the assumed money

wage.
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The A82 curve is the resulting aggregate supply function.

The horizontal aggregate supply curve AS, in pért (6G) means that
the real money supply in part (6E) equals M, at any real income. Under
these conditions the LMpZ curve represents alternative combinations of
the rate of interest and real income which are consistent with equili-
brium in the money market while at the same time the real wage equals
the marginal product of labor. The intersection of tﬁe LM curve with
the IS curve at Y2 defines the equilibrium income. In part (64) it
should be noted that the QD., curve cuts the 45° line at X,. The
an curve shows that an output of X2 implies an employment of N,.

Thus, the neo-Keynesian IS~LM model not only defines equilibrium
values for the endogenous variables in the commodity and money markets
but it also defines equilibrium values for employment, the real wage,
and the price level. In the next section the derivation of the neo-
Keynesian "aggregate demand" function is shown to be the result of a
series of "market-experiments' resulting from shifts in the horizontal

aggregate supply curve.
The Neo-Keynesian Aggregate Demand Curve Reconsidered

The primary objective of this section is to demonstrate that the

- neo~Keynesian aggregate ''demand" curve is a "market-equilibrium" curve
rather than a demand curve. The neo-Keynesian aggregate 'demand" curve
is usually derived without explicit reference to the labor market. It
was demonstrated in the previous section, however, that the IS—LM.
curve model is implicitly based on subtle buf rather restrictive

labor market assumptions.
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It is shown. in this section that the neo~Keynesian derivation of
the aggregate Ydemand" function amounts to a series of "market-experi-
ments" in which arbitrary changes in autonomous factors in the labor
market are assumed to shift the IS-LM models perfectly elastic éggre-
gate supply curve to a series of new positions. After each shift of
the supply curve the system is allowed to return to equilibrium. The
resulting relationship between alternative price levels and correspond-
ing equilibrium levels of income is the neo~Keynesian aggregate ''de-
mand" curve. One obvious weakness of the neo-Keynesian IS-LM model is
that it is based on the assumption of a perfectly elastic aggregate
supply curve whereas the Keynesian system is based on the assumption
of a positively sloping aggregate supply curve. It is not necessary
to use the IS-LM curve-fixed price level approach to derive the neo-
Keynesian aggregate demand curve. It is demonstrated in this section
that the nec-Keynesian aggregate "demand" function can also be derived
in terms of a model that uses conventional Keynesian labor market
assumptions. The use of a. conventlonal labor-market model in the -
derivation of the neo~Keynesian curve has the advantage of demonstrat-
ing that the neo-Keynesian aggregate ''demand" function is the "locus
of intersection points of demand curves and their corrgsponding supply
curves ., "0 This kind of curve '"must be sharply distinguished concep-

tually from a /true/ demand curve, "1l

101b14,, p. 48,

1l1b1d., p. 50.
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To sum up, it is shown up to this point that the so called neo-
Keynesian aggregate ''demand" curve is not a true demand curve. The
neo-Keynesian curve in question results from a series of '"market-
experiments" iﬁ which the economy is moved from one equilibrium posi-
tion to the next by shifts in the economy's aggregate supply curve.

The graphical derivation of the neo-Keynesian aggregate 'demand"
function can be demonstrated in terms of Figure (6). The analysis in
the previous sectlon was based on the assumption that the production
function was located at the X;, position and the vertical marginal
product schedule was positioned at MP5. These assumptions imply a
horizontalvaggregafe supply curve at price level P,. The LMpZ curvé
represents the appropriate money market equilibrium curve in this
case. The LMp2 curve cuts the IS curve at interest rate rp and inqome
Y,. The combination of price level Pj and income Y, is one point on
the neo-Keynesian aggregate demand curve.

Now assume a shift in the perfectly elastic aggregate supply
curve to price level Pl} Neo-Keynesians ordinarily do recognize that
a change in the price level requires a change in either the money wage
or the marginal product of labor. It should be recalled that equation
(4.8) defines the price level in terms of these two variables.

In part (6J) of Figure (6) assume that the Xn curve is shifted
to the Xn3 position and as a result the vertical marginal product of
labor curve shifts to the MP5 position. These changes imply a shift
of the aggregate supply curve to price level Pj and an increase in
the real money supply to M;. A constant real money supply of M; is

consistent with the LMpl curve. The LMpl curve cuts the IS curve at
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Yy3. The combination (P4, Y23) represants a second pesition on the.
neo-Keynesian aggregate '"demand" curve. It should be noticed that
the second position on the curve was obtained by what Patinkin calls
a market experiment in which a change in one of the autonomous varia-
bles in the labor market (in this case the slope of the production
function) is assumed to shift the supply curve. After the economy
had fully adjusted to the change, the new equilibrium income together
with the new price level represents a second point on the curve.
Other points may be obtained by making similar arbitrary variations
in the supply curve.

The derivation of the neo-Keynesian "demand" curve just described
follews the labor market requirements of the IS-LM curve model. Each
point on the neo-Keynesian '"demand" curve represents alternative com-
binations of output and the price level consistent with equilibrium
in the money and commedity markets. Accordingly, the curve is hence-
forth referred to as the "ISLM" curve. It is interesting to notice,
however, that it is not necessary to alter Keynes' assumption of a
declining marginal product of labor and a positive sloping aggregate
supply curve in order to obtain the nea-Keynesian curve in question.

The set of equations listed below is the same set that was used

to represent the complete Keynesian system in Chapter 3.

QD = ¥ (Y,r) (4.1)
X =Y (4.2)
Q® = X (4.3)
X = T(N) (4.10)

MP = Q (N) (4.11)
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MP = P (4.6)
L(Y,r) = P (4.7)

This set contains seven equations and seven endogenous variables,
Y, r, X, QD, N, MP, and P. Like the IS-LM model, it represents a
market equilibrium system. It is assumed in this case, however, that
the marginal product of labor is negatively related to employment.

The derivation of the neo-Keynesian '"demand" curve in terms of
this kind of model is illustrated in Figure (7). Notice in part (7F)
three alternative RW curves are illustrated. The position of the RW
curve depends on the assumed value for (Wo), the money wage. The
money wage is an autonemous variable in the Keynesian system.

Assume that the current money wage locates the RW curve at the
RWy position. The derivation of the LMN curve was explained in
Chapter 3. The LMN, curve corresponds with real wage curve RWy. The
IMNy curve cuts the IS curve at income Y; and interest rate ry. 1In
part (7G) the QDP2 curve represents the relationship between quantity
demanded and the price level under the assumed conditions. The QDP2
curve cuts the ASj curve at Y. Notice that when the economy is at
(Py, Yp) it is also on the IS curve at (r, Yp). Point (rp, Yp) is
on the IS curve and positions on the IS curve imply that quantity
demanded equals output. Price levels P and output X, represent omne
point on the neo-Keynesian '"demand'" curve.

Now assume an increase in the money wage shifts the RW curve to
the RW3 position. As a result the LMN curve shifts upward to the left

to IMN3. The equilibrium income falls to Y;q and output to Xj3. The
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3

AS and QDp curves in pért (7G) are shifted to AS
In part (7G), quantity demanded equals output at output X

and QDp3 respectively.
13 and the new

equilibrium price level is P Other points on the neo-Keynesian

3°
"demand" durve can be obtained by a similar procedure.
It now is clear that the neo-Keynesian curve is not a demand curve.

i

Instead it represents “the locus of intersection points of demand curves
and their corresponding supply curves."‘12 The neo-Keynesian curve
represents alternative combinations of the price level and output (or
real income) which are consistent with quantity demanded being equal to
output in the commodity market while at the same timé>the quantity of
real balances demanded equals the amounﬁ real balances in existence. It
makes noisense to use such a curve to measure "excess demand" or "excess
supply" at alterqativeiﬁrice levels as neo~Keynesians often do since
each point on the curve implies that output equals quantity demanded.
The following section is concerned with a mathematical analysis of the
slope of the ISLM curve.

Y Rl

The Slope of the Neo-Keynesian Aggregate

"Demand" Function:

This section is concerned with a mathematical analysis of the slope
of the neo-Keynesian aggregate 'demand" function. It is demonstrated
that the neo-Keynesian éurye cannot 1egitimaté1y be uséd to represent
quantity demanded at~alter£ativg price levels in conjﬁnction with a

5

Keynesian aggregate supply curve,

12Ibid., p. 48.
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Equations (4.1) through (4.7) represent the conventional neo-
Keynesian IS-LM model. This set contains seven equations and seven
endogenous variables. From the point of view of‘the system as a whole
neither the price level nor output (nor quantity demanded nor income)
can change as long as the autonomous variables Wo, Mo, and h do not
change.13 It is "meaningless to inquire as to the effect of a change
in /P on X/ or vice versa."!# Price and output cannot change unless
one of the independent variables changes.

In practice, however, neo~Keynesians have included only equations
(4.1), (4.2), (4.3), and (4.7) in their analysis of aggregate demand.
This set contains four equations but five unknowns. The endogenous
variables are Y, r, QD, X, and P. The difficulty with this approach
is that output (X) in the Keynesian system is uniquely related to
employment via the production function. Each point on a production
function defines a particular marginal product of labor. The price
level in‘theerynesian system is defined as being equal to the money
wage over the marginal product of labor.13 Thus the Keynesian model
implies that output and the price level are related in a way that is
inconsistent with the neo-Keynesian approach which assumes that the.
price level is independent of the level of employment,

Nevertheless, for point of argument, assume . that (4.1), (4.2),

(4.3), and (4.7) can legitimately be used as an independent set of

131p1d,, p. 391.

L41p44.

lSHicks, p: 199.
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equations without reference t¢ the labor market. The differentials of

these equations are listed in the following set.

8QD 3¢
dQD = 3Y dY + 3r dr (4.12)
dX = dY ' (4.13)
dQD = dX (4.14)
aL ' oL Mo
9Y dY + 3r dr = p2 4P (4.15)

If equation (4.15) is solved for dr the result is equation (4.16).

-Mp  /ModP oL
dr = 3L \p2  + Y 4y (4.16)
or

The expression dQD can be substituted for dY in equations (4.16)
and (4.12). If (4.16) is then substituted into (4.12) and the latter

QB
solved for dP the slope of the neo-Keynesian aggregate ''demand"

curve 1s aobtained.

3QD
4qD -Mo 9L
P = p2 oL 3QD 30D oL (4.17)
or (L - 3Y )+ Br oY

The left hand term of this solution is negative. The numerator
of the right hand term is negative. Both expressions in the denomin-
ator of the right hand term are likewise negative. Since both the
numerator and the denominator are negative, the right hand term is.
positive. This makes the overall expression negative. This conclu~-

sien is consistent with the traditional neo-Keynesian assumption of a
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negative relationship between quantity demanded and the price level.
By substituting dX for dQD in equation (4.16) the same expression can
now be used to express the relationship between output and the price

level or by equation (4.13) the price and real income.

30D

dY daX -Mo 3r

dP-dP=P2§£(m 5D oL (4.18)
ar 1l -~ 3y + 9r aY

It may be recalled that Keynesian labor market assumptions imply
a negative relationship between output and the price level. The
specifications implied by equation (4.17) and Keynesian labor market
assumptions are in confli¢t. Either one or the othér must be rejected.
Output (income) cannot be negatively and positively related to the

price level at the same moment in time.

The Rejection of Keynesian Labor Market Assumptions

It is demonstrated in this section that 1f Keynesian labor market
specifications are relinquished and at the same time it is assumed
that the money and commodity markets adjust more rapidly than the
price level, it is possible to obtain-a model in which the neo-Keynes-
ian aggregate ''demand" curve can be considered a legitimate demand
curve. However, it is necessary in this case to alter Keynes' labor
market model.

The assumption of a sticky price level implies a rejection of
Keynes' assumption that the real wage equals the marginal product of
labor at all points in time. The equations included in the current

analysis of aggregate demand include the following.
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QD =¥ (Y,r) (4.1)
X=Y (4.2)
QD = X (4.3)
X = T(N) (4.4)
MP = @ (N) (Q.ll)
Mo
L(Y,r) = P 4.7
Wo
W= P (4.18)

It should be noted that the equation expressing equality between
the real wage and the marginal product of labor is not included.
Equation (4.18) defines the real wage as being equal to the money
wage over the price level. In the present case it is assumed that the
price level is relatively slow to adjust as compared with money and
commodity market variables.

This set includes seven equations and eight endogenous variables.
In principle it is possible by substitution to obtain a structural
equation relating quantity demanded to the price level. The resulting
relationship between quantity demanded and the price level would be
identical to the neo-Keynesian aggregate "demand" function. Since
the model used in this case does not include the requirement that the
real wage equal the marginal product of labor it is iﬁteresting to
observe the relationship between the real wage and employment implied
by this system.

In Figure (8) assume that the price level is P3. Given the as-
sumption that the commodity and money markets adjust more rapidly than

the price level, it is assumed that real output is Xqp on the ISLM
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curve rather than X3 on the AS curve. Note that in part (8F) a price
level of P3 implies a real wage of Wj, Also note that output XlZ
requires a labor input of le. The combination of Nio and Wi repre-
sents one point on the ZZ curve in part (8H). Point (P, X33) on the
ISIM curve is similarly related to point (N23, W3) on the ZZ curve.
The ZZ curve represents the relationship between the real wage and
employment that is implied by positions on the neo-Keyneslan aggregate
"demand" curve. The slope of the ZZ curve implies a positive rela-
tionship between employment and the real wage. The slope of the ZZ
curve can be obtained by taking the differentials of the equations

dw
included in this analysis and solving for dN . The relevant differ-

entials are the following:

9QD oQD
dQD = 3Y, dY + Oor dr (4.12)
dX = dY (4.13)
dQD = dX (4.14)
oL oL, Mo
Y dY + 9r dr = p2 dp (4.15)
dX = 3N dN (4.19)
‘ oMP
dMP = 3N dN (4.20)
-Wo .
dWw = p2 dP (4.21)
aN
By appropriate substitution this set can be solved for dW .
oQD
- CHN O or .
dWw = Wo 9X |\3L 3QD oQD oL (4.22)
SN or - Y + or oY
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Since ©oN 1is positive the left hand term in the solution is pesi-
tive. It was previously demonstrated in connection with equation
(4.17) that the right hand term is positive. It follows, therefore,
that the slope of the ZZ curve is positive.

Thus, the same set of assumptions which are necessary to make the
ISIM curve a legitimate demand curve also imply a positive relation-
ship between quantity demanded and the price level. Not only is it-
necessary to reject the assumption that real wage equals the marginal
product of labor, but in addition the ISLM curve implies a positive
relationship between the real wage and employment.

To sum up, it is now clear that if the ISLM curve is to be con-
sidered a demand curve it is necessary to reject Keynes' labor market

model.
Summary

This chapter has demonstrated that the neo-Keynesian aggregate
"demand" curve is not a legitimate demand curve. The neo-Keynesian
derivation of the curve in question amounts to a series of market ex-
periments. Autonomous changes in the labor market have the effect of
shifting a perfectly elastic aggregate supply curve to a series of
alternative price levels. The locus of alternative price levels with
their corresponding eqﬁilibrium incomes is the neo-Keynesian '"demand"
curve. Points on the curve represent alternative equilibrium posi-
tions for the complete system.,

It is also demonstrated, however, that it is not necessary to

alter Keynes' labor market specifications in order to derive the neo-
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Keynesian "demand" function. The same result can be obtained by
shifting a poslitive sloping Keynesian type aggregate supply curve and
observing resulting changes in equilibrium position of the economy.

Since at each point on the neo-Keynesian 'demand" curve quantity
demanded equals output it is illeogical to use the same curve to
measure '"excess demand" or "excess supply.'" Excess demand and excess
supply are by definition zero at all points on the curve.

The mathematical analysis of the set of equations ﬁsed to derive
the Keynesian "demand" function shows that this aggregate demand model
implies not only a negative relationship between quantity demanded and
the price level, but a negative relationship between output (and
income) and the price level as well. Both these assumptions are in-
consistent with the well known Keynesian labor market implication of
a positive relationshilp between output and the price level. The neo-
Keynesian approach implies that éutput,and income can equal two differ-
ent amounts at the same moment in time. Only by rejecting Keynes'
labor market model can the neo-Keynesian curve be legitimately used

as a demand curve.



CHAPTER V
PROFESSOR ROBERT MUNDELL'S MACRO MODEL
Introduction

In the previous chapter it was demonstrated that the neo-Keynesian

"excess demand"

graphical model is a defective tool for the analysls of
and "excess supply." The difficulty results from the fact that the neo-
Keynesian aggregate '"'demand" function has labor market implications
which are inconsistent with the Keynesian theory of aggregate supply.

The present chapter is concerned with another graphical represen-
tation of the static Keynesian medel and with the questionaBle use of
the model for analysis of disequilibrium. Professor Robert A. Mundell
has attempted to provide a "simple, compact and generalized exposition"
that integrates supply conditions with the "Keynesian theory of income
and interest rate determinationq"l Although not stated as a primary
objective of his paper, Mundell, on the basis of his static model, con-
ducts an analysis of disequilibria,

In one respect Mundell's methodolo is an improvement over the
P gy mp

orthodox neo-Keynesian model. His primary innovation is the develop-

lRobert A. Mundell, "An Exposition of Some Subtletles in the
Keynesian System,' Macroeconomics; Selected Readings edited by Walter
L. Johnson and David R. Kamerschun (New York, 1970), pp. 32-38.

69
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ment of a new type of equilibrium curve which takes cognizance of the
interrelationship between quantity demanded and the level of employment.
In other respects, however, Mundell is less than completely successful
in accomplishing his stated objectives.

The primary objective of this chapter is to relate Mundell's work
to the analysis of aggregate demand just completed. In addition to
demonstrating the relationship of Mundell's approach to the previous
analysis Mundell's model is expanded and improved. Two new equilibrium
curves are introduced which have the effect of integrating the Keynes-
ian ﬁoney market more effectively into Mundell's graphical apparatus.

Another objective of this chapter is to show that the validity of
Mundell's conclusions about disequilibria are contingent upon his
assuﬁption about the relative adjustment velocities of the commodity
market and the price level. In other words, as in the case of the neo-
Keynesian aggregate ''demand" function, Mundell's conclusions apply only
if the price level is assumed to be relatively "sticky." It is demon-
strated on the other hand that the Keynesian assumption of rapid adjust-
ment of the price level relative to commodity market results in a
reversal of Mundell's dynamic conclusions. Mundell's "overproduction'
gituations become Keynesian "underproduction' situations and visa versa.

Mundell's interest is somewhat wider than the standard Keynesian
system. He also applies his graphical apparatus to situations where
other than Keynesian labor market conditions prevail. Four alternative
labor market situations are considered: case (a) prices 'and wages are
both flexible, case (b) prices are flexible but wages are fixed, case
(c) prices are constant but wages are flexible, and case (d) where

both wages and prices are constant.
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The procedure in each case is to incorporate the stated labor
market assumptions into a static model which includes Keynesian commo-
dity and money markets. This chapter is primarily concerned with
Mundell's analysis of case (b) which represents conventional Keynesian
labor market conditions. Case (a) represents the classical approach
and case (d) is the equivalent to the McKenna's ''fixed-price" and
"fixed-wage" IS and LM curve model which was discussed in Chapter 4.
The analysis of Mundell's case (c) model is not included in this paper
since the labor market assumptions under which it is formulated are
non—Keynesian.2

Mundell's treatment of the money market is non-Keynesian. Mundell
fails to complement his graphical demonstration of the interrelationship
between commodity market and labor market equilibrium with a parallel
analysis of the interrelationship between money market and labor market
equilibrium. As a result, in order to illustrate an under full employ-
ment equilibrium situation, in terms of his apparatus, Mundell resorts
to the expedient of assuming that the rate of interest is ''pegged" by
the mcnetary authorities.> The "pegged" rate of interest is an inter-
esting phenomena that occurs at times in the real world but such an

assumption is hot found in the General Theory.

To sum up, the objective of this chapter is to review Mundell's
model and to suggest modifications which make it more representative

of the Keynesian system. It is demonstrated that Mundell's dynamic

2An analysis of the case (c) model is available from the .author
on request.

3Mundell, p. 36.
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conclusions are reversed when Keynesian assumptions about the relative
adjustment velocities are substituted for his own.

The next section reviews Mundell's analysis in terms of a pegged
interest rate model. The third section suggests a way in which his
approach can.be modified so that the pegged interest rate assumption

can be eliminated. The final section contains a summary and review.

The Fixed Interest Rate Model

In this section Mundell's fixed interest rate version of the.
Keynesian system 1s reviewed. It is shown to differ significantly
from the original Keynesian system. It is likewise demonstrated that
even in terms of his own money market assumptions, Mundell's dynamic
conclusions are dependent on assumptions about relative adjustment
velocities that differ significantly from those found in the General
Theory.

Mundell's mathematical model represents the complete Keynesian
system. The set of equations that Mundell uses to represent the.
Keynesian system are highly condensed. It is convenient for present
purposes to use the same set of equations that were used to represent
the Keynesian system in Chapter 4. These equations are not in any way

inconsistent with those used by Mundell.

QD =¥ (Y,r) (5.1)
X =Y (5.2)
QD = X (5.3)
X=1T (N) (5.4)
MP = Q (N) ' (5.5)
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Wo
MP = P (5.6)
Mo
L(,r) = P (5.7)
Wo
Wm P (5.8)

This set of elght equations contains eight unknowns. The endo-
genous variables are Y, r, X, QD, N, MP, W, and P. In this case the
definitional equation for the real wage has been added for convenience.

Although Mundell includes equation (5.7) in his mathematical
model in his graphical analysis he assumes the interest rate is pegged
by the monetary authorities. This procedure has the effect of elimin-
ating equation (5.7) from the analysis and at the same time it reduces
the number of unknowns to seven. The model now includes equations
(5.1) through (5.6) plus equatien (5.8). The essence of Mundell's
graphical model is contained in his RR curve which is derived in
Figure (9).

The "RR" curve indicates alternative combinations of the interest
rate and the real wage which are consistent with equilibrium in the
commodity market and with equallty between the real wage and the mar-
ginal product of labor. In the Keynesian system the interest rate is
endogenous. Mundell alters the usual Keynesian and neo-Keynesian
procedure by treating the rate of interest rather than the nominal
money supply as autonomous. The RR curve indicates the equilibrium
real wage that is determined by the interest rate set by the monetary
authorities. From Patinkin's point of view the RR curve represents
the locus of interest rate - real wage combinations resulting from a

market-experiment in which the system is cenceptually subjected to
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changes in the interest rate.

The RR curve can be obtained graphically in the following way.
Select interest rate rj at random., Given the interest rate the IS
curve in part (9D) indicates that an income of Y, is necessary to equate
output and quantity demanded. An income of Yl means an output of Xl.
The production function in part (9J) shows that N; units of labor are

necessary to produce output X The marginal product of labor at N, is

1*
MP3. This means that a real wage of W3 is required to satisfy equation
(5.6). By combining r3 with W3, one point on the "RR" curve is obtained.
Other points can be obtained by repetition. The LMIS and NM curves
should be ignored for now. They are discussed in the next section.

Mundell interprets the RR to mean the following. It represents
"the relation between the interest rate and the real wage rate at which
the employment levels implied by profit maximization (under competition)
will yield outputs which can all be sold."* The RR curve is interesting
because it demonstrates the interrelationship between the commodity
market and labor equilibrium conditions. In this way the RR curve is
superior to the McKenna approach. The model, however, differs signifi-
cantly from the conventional Keynesian system.

Insteéd of tackling the problem of incorporating the money market
into his graphical analysis, Mundell, in effect, assumes away the
Keynesian money market. The interest rate is assumed to be determined
outside the system., Given the rate of interest, the RR curve defines

the equilibrium real wage. The equilibrium level of employment, output

41bid., p. 35.
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and income are likewise easy to obtain. It should be acknowledged

that Mundell's assumption of an autonomous interest rate does simplify
the Keynesian system. However, the absence of the money supply from
the model is a serious weakness., In the following section, a modifica-
tion of Mundell's approach is suggested that incorporates the money
market. In this section, however, the analysis proceeds on the basis
of the pegged interest rate assumption.

The reader is reminded that Mundell's model is a market equilibrium
system, Logically, therefore, nothing can be said on the basis of this
model about points which lie above.or below the RR curve except that
such points imply that either the commodity market or the labor market
or possibly both markets are out of adjustment. Mundell, however, goes:
much further than this. He argues that points above the RR curve imply
an excess of the marginal product of labor over the real wage. Accord-
ingly, he labels all positions above the RR curve as representing
"underproduction" conditions.

The basis for this contentien can be demonstrated by considering
point "T" which is above the RR curve. At point "T" thé rate of inter-
est is r3 and the real wage is W). Mundell reasons that if the interest
rate is r3 then output will equal quantity demanded only if income is
Y. An.income of Y; means an output of X; and the production functien
shows that an output of X, requires a labor input of N;. At N; the
marginal product of labor is MP3. Since MP3 1s greater than the assumed
real wage Wy, "uhderproduction" exists in Mundell's sense of the term.

Ostensibly this analysils seems straight forward and unobjectionable.

It should be noticed, however, that this interpretation of point "T"
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rests on the assumptilon that the commodity adjusts more rapidly than
the labor market.

Mundell is entitled to make any assumptions about relative adjust-
ment velocities he cares to make., However, his assumptions are not

consistent with those found in the General Theory. Keynes assumed a

lag between changes 1n quantity demanded and subsequent adjustments in
employment, output, and income. On the other hand, Keynes assumed that
the real wage equals the marginal product of labor at all moments in
time. Thus, Mundell's assumptions are the reverse of those found in

the General Theory. The dynamic implications of point "T" and other

points above the RR curve are reversed when Keynesian relative adjust-
ment velocitles are substituted for those used by Mundell.

From a Keynesian point of view, point "T" represents a condition
of "overproductien" rather than "underproduction." In Figure (9),
under the Keynesilan assumption that the real wage equals the marginal
product of labor, a real wage of Wy would mean a marginal product of
MP,. This would mean that employment is N, and output .is Xo. At real
income Y2, which corresponds to output-Xz, the_QDr3 curve lies below
the 45° line in part (9A), indicating an excess of output over quantity
demanded. This means that inventories are rising and that employers
will, therefore, decrease employment and output. This example indi-
cates the importance of relative adjustment velocities in the analysis
of disequilibria. This point can be made even more explicit by con-
sidering another possibility.

Assume, in order to make a point, that neither the commodity market

nor the labor market are in adjustment. Assume that the economy is at
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point "T'" but that the current level of employment is Njo. At point
"T" the real wage is Wy which is less than the marginal product of
labor at Nj,. Therefore, from Mundell's point of view, employers are
induced to increase employment and output. On the other hand, an em-
ployment of le means that output is X;, and income is Yi,. At Yqp
the QDr3 curve isvbelow the 45° line. This means an excess of output
over quantity demanded and therefore from a Keynesian point of view the
conditions represented by point "T" would lead to a decrease in output
and employment. It would be difficult to find a mere striking example -
of the importance of relative adjustment velocities to the interpreta-
tion of the economic meaning of disequilibrium positionms.

The slope of the RR curve can be obtained by taking the differen-

tials of equations (5.1) through (5.6) plus (5.8) and then solving for

dr
dW . This procedure results in equation (5.9).
e
dr oN - 9y
dw = OMP 3QD (5.9)
N  or

It is clear from equation (5.9) that the RR has a positive slope

290

provided that é{— oY % 0. Under these conditions the numerator
is positive. Since both terms in the denominator are negativé, the

denominator is positive and, therefore, the overall expressjion is posi-

3QD
tive. I1f, however, oY > 1, the slope of the RR curve is negative.

In the next section the RR curve is analyzed in conjunction with a
system which includes the money market. In the complete Keynesian

system the interest rate is an endogenous variable.
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The RR Curve in the Keynesian System

The objective in this section is to incorporate Mundell's RR curve
into a model of the complete Keynesian system. To this end two new
varieties of curves are introduced. The NM curve represents alterna-
tive combinafions of the rate of interest and the real wage which
satisfy the requirement that real wage equal the marginal product of
labor and which are also consistent with equilibrium in the money
market. The NM curve is based on equatiomns (5.2), (5.4), (5.5), (5.6),
(5.7), and (5.8). Only two commodity market equations are omitted.
Assume a real wage of W; is selected at random. 1In order to satisfy
equation (5.6) the marginal product of labor must be MP;. This means
that employment is N3, output is X3, and income is Y3. A real wage of
W, according to the RW curve in part (9F) also means that the price
level is P3. It can also be observed that according to equation (5.8),
once the real wage is set the price level is also determined, 1In part
(9E) the RMS curve shows that the real money supply is M4 at price level
P3. The Ly3 curve in part (9B) shows that an interest rate of rj is
required for equilibrium in the money market. The combination rg
and W, is one point on the NM curve. Other points can be obtained in
a similar manner.

The NM curve is useful for both static and dynamic¢ analysis. From
a statidc point of view, the NM curve combined with the RR curve defines
the equilibrium interest rate and real wage rate.. In the present in-
stance the NM curve cuts the RR curve at (rj, Wy). A decrease in the
nominal money supply which shifted the RMS curve to. the R positien

would have the effect of shifting the NM curve upward to the right.
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Thus, leading to both a higher interest rate and a higher real wage.
In this way Mundell's apparatus can be used as an alternative method of
illustrating Keynes' static system.

In Keynes' dynamic model a lag exists between changes in quantity
demanded and changes in output. Therefore, Mundell's equation (5.3),
the commodity market equilibrium equation, does not hold during the
adjustment process. Keynes also assumes, on the other hand, that the
real wage equals the marginal product of labor and that the quantity of
money demanded equals the existing quantity of money at all points in
time. Since these conditions correspond with the specifications for the
NM curve it follows that the NM curve represents the rate of interest
that will prevail at alternative real wage levels during the adjustment
process undef‘Keynesian assumptions. For example, a real wage of W3
would imply an interest rate of r; under the specified dynamic assump-
tions. A real wage of W3 means a marginal product of labor of MP3, an
employment of Nl and an output of_Xl. This means income is Y;. The
QD curve is above the 45° line at Y; and this implies that output will
rise. As employment increases the marginal product of labor in part
(9H) decreases. According to Keynesian assumptions this requires a
cqrresponding decrease in the real wage and an increase in the interest
rate along the NM curve. Equilibrium in part (9C) is established at
(rz,rwz). This scenario is founded on the Keynesian assumption of
equality between the real wage and the marginal product of labor. It
should be observed that the NM and the LMN curves are complementary

since they are based on the same set of equations.
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It would be consistent with Mundell's approach, on the other hand,
to assume that the money and commodity markets adjust more rapidly than
the labor market. In that case,; equation (5.6) does not hold in dis-
equilibria. The model. is then based on equations (5.1), (5.2), (5.3),
(5.7), and (5.8). This set contains five equations but six endogenous
variables which are Y, r, X, QD, P, and W.

The fact that the LM,j curve in part (9D) cuts the IS curve at
(r23, le) means that this combination of interest rate and income is
consistent with equilibrium in the money and commodity markets providing
that the price level is P3. In part (9F) a price level of P4 means a
real wage of Wy at the prevailing money wage. The point (r23, W1) is
one point on the LMIS curve in part (9C). Other points can be.obtained
in a similar way." |

Notdice that:the LMIS curve in conjunction with the RR or the NM
curve is capable of defining the interest rate ~- real wage combination
which is consistent with equilibrium in the static model. Any two of
the curves in part (9C) are sufficient for this purpose.

Under present assumptions. the LMIS curve also has dynamic implica-
tions. If the commodity and money market adjust relatively rapidly,
then.the LMIS curve instead of the NM curve indicates the interest rate
that prevails at alternative levels of real wages during the adjustment
process., For example, 1f the real wage is Wg, then the price level is
P1. Assuming that the commodity and money markets are in equilibrium
the interest rate must be Typ- The IS curve indicates that incometis
Y23° It follows that output is Xp3 employment is Np3. Since the

marginal product at Njp3 is less than the assumed real wage (W3) over-
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production exists in Mundell's sense of the term. In the previous
chapter it was demonstrated that the ISLM curve can represent quantity
demanded at alternative price levels only 1f it is also assumed that

the commodity and money markets adjust rapidly relative to the labor
market. Under these assumptions the ISLM curve represents the relation-
ship between output and the price level as well as the relationship
between quantity demanded and the price level during the adjustment pro-
cess. At the same time the LMIS curve indicates the interest rate that
would prevaill at alternative levels of the real wage. In this way the
orthodox neo-Keynesian approach to the theory of aggregate demand is
related to Mundell'’s assumptions about the adjustment process; However,
in both cases the assumption of a lag in the real wage —— marginal

product of labor adjustment is inconsistent with the General Theory.

The slope of the NM and the IMIS curves may be obtained from the
differentials of the equations assoclated with each curve.
The NM curve is based on equations (5.2), (5.4), (5.5), (5.6),
(5.7), and (5.8). The endogenous variables are X, Y, r, N, MP, P, and
“W. ‘Equation (5»16) which equals the slope of the NM is obtained from

the diffefrentials of these equations.

&L X

dr 3Y oN Mo

W = T MP 3L + JL (5.10)
aN . or 3 Wo

BL‘
Since 0dr 1is negative the right hand term is negative. The num-

ator of the left hand term is positive. The denominator is positive

oMP oL
since both 9N and ©Or " are negative. Given the negative coefficient
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this makes the left hand term negative. Since both terms are unambigu-
ously negative the slope of the NM is negative.

The LMIS curve is bdsed on equations (5.1), (5.2), (5.3), (5.7),
and (5.8). The differentials of these equations can be used to obtain

equation (5.11).

L 3QD
@ We (L W B

dr = Mo or + QD
1~ 3Y:

(5.11)
AL
The term dr 1is negative by definition. The numerator of the

3gD
right hand expression is negative because dr is negative by defin-

3QD
ition. The denominator 1s positive 1f 3Y < 1. In this case the

3QD
LMIS curve 1is negative sloping. If 3Y > 1, then the right hand term

inside the brackets is negative. If

3L 3QD
oY or. oL
("‘“‘""a_o.g > B
)4

then the slope of the LMIS is pesitive.

Summary

This chapter has analyzed a graphical apparatus suggested by
Robert Mundell. It has been suggested that Mundell's model could be
improved by a more effective treatment of the money market. Two new
varieties of monetary equilibrium curves. are suggested. These curves

combine the equilibrium requirements of the money and labor markets on
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the one hand and the money and commodity markets on the other hand.

It has also been suggested Fhat Mundell's analysis of disequili-
bria in connection with his graﬁgical-model represents only one of at
least two interpretations. Mundell's approach is nen-Keynesian in the
sense that he assumes that the money and commodity markets adjust more
rapidly than the labor market. It is shown that when Keynesian assump-

tions about relative adjustment velocities are substituted for those of

Keynes, Mundell's dynamic conclusions are reversed.



CHAPTER VI
SUMMARY

The primary objective of this paper was to demonstrate that two
neo-Keynesian graphical representations of the Keynesian system are
based on labor market assumptions which are inconsistent with the

General Theory. In the case of the orthoedox neo-Keynesian model, the

theory of aggregate supply and the theory of aggregate demand were
shown to be based on contradictory assumptions. As a result, those
who use neo-Keynesian type aggregate supply and demand curves to
measure "excess demand" or "excess supply" do not correctly specify
quantity demanded. Mundellfs model excludes the money market and his
dynamlic analysis is based on assumptions about relative adjustment

velocities which conflict with those found in the General Theory.

A key consideration that is overlooked in orthodox neo-Keynesian
models is the fact that each level of income in the commodity market
implies a particular level of employment and output. Each level of
employment is uniquely related to a particular marginal product of
labor. Keynesian labor market assumptions imply that the price level
is equal to the money wage over the marginal product of labor. It
follows, therefore, that each level of income in the commedity market

is linked to a particular price level.

85
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In Chapter 2 it was demonstrated that when a simple neo-Keynesian
income-expenditure dynamic model is cembined with Keynesian labor market
assumptions, the resulting relationship between quantity demanded and
the price level is positive. It was pointed out that in this kind of
model there .is no direct causal relationship between quantity demanded
and the price level. Instead the level of employment, output, and the
price level are determined by recent sales results. Since output in
the current peried equals income and the level of income determines
quantity demanded in the current period, both quantity demanded and the
price level in the current period are ultimately determined by quantity
demanded in the recent past. In other words, the price level and output
are functions of the same independent variable and this fact accounts
for the positive relationship between the price level and quantity de-
manded. It is the rise in income that occurs simultaneously with the
rise in the price level that causes quantity demanded to increase as
the price level increases.

In the third chapter the money market is incorporated into the
system., In the preliminary model quantity demanded is positively re-
lated to a rise in the price level because Keynesian labor market as-
sumptions imply that a rise in income occurs.concomitantly with a rise
in the price level. It is a widely known fact that a rise in the price
level has the effect of decreasing the real money supply and thereby
increasing the rate of interest at any level of inceme which is con-
sistent with money market eqﬁilibrium. This rise in the interest rate
has the effect of moderating the .positive relationship between quantity

demanded and the price level. It was demonstrated, however, that if



87

Keynes' assumption that income is the deminating facter in the determin-
ation of quantity demanded is retained, the price level and quantity
demanded continue to be positively related.

In Chapter 4 it was shown that the neo-Keynesian aggregate ''demand"
function is a market equilibrium curve rather than a demand curve. The
neo-Keynesian aggregate demand function was shown to be the result of
a series of conceptual experiments in which the Keynesian system was
moved from one equilibrium pesition to another as a result of autono-
mous changes in the labor market. The neo-Keynesian '"demand" function
was shown to represent the locus of intersection points of alternative
aggregate supply curves and thelr cerresponding QDp curves.,

Chapter 4 also demonstrated the leogical inconsistency contained in-
those neo-Keynesian models which presume that quantity demanded at a
particular price level can be determined without reference to output
and employment. It is shown that aggregate supply and demand curves
of the McKenna variety in effect assume that output and income can be
two different amounts at the same time. It follows, therefore, that
the orthodex neo-Keynesian aggregate demand-aggregate supply model is
logically defective. If the neo-Keynesian aggregate ''demand" curve
truly represents quantity demanded at alternative price levels it is
necessary to. reject the Keynesian theory of aggregate supply and what
amounts teo the same thing one must reject the assumptien that the real
wage 1s equal to the marginal product of labor. If Keynesian labor
market assumptions are retained, then it is necessary to reject the

McKenna negative sloping aggregate demand curve.
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It is shown in Chapter 5 that Mundell's graphical diagram is not
an accurate model of the Keynesian‘system. Mundell's exposition of the
Keynesian system is incomplete because it assumes away the money market.
Instead, the rate of interest 1s treated as an exogenous variable.
Chapter 4 demonstrated how Mundell's model can be altered so as to
correct this deficiency.

In additien to the development of a static model of the Keynesian
system, Mundell attempts to describe the adjustment process in terms
of his static model. It was shown in Chapter 5 that Mundell's dynamic
analysis is based on the assumption that there is a lag in the labor
market adjustment between the real wage and the marginal product of
labor. Keynes, on the other hand, accepted the Classical assumption
that the real wage equals the marginal product of labor at all points
in time.

Mundell's dynamic analysis was shown to depend on the assumption
that output equals quantity demanded in the product market. Keynes
argued that there would be a lag between changes in quantity demanded
and subsequent changes in output and employment. It is shown in
Chapter 5 that when Keynesian assumptions about the relative adjustment
velocitiesvof the labor and commodity markets are substituted for these’
made by Mundell, Mundell's dynamic conclusions are reversed. Disequili-
brium situations which Mundell argues will lead to an expansion of
output -and employment ‘("underproduction"), from a Keynesian perspective

represent "overproduction" conditiens.
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