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ABSTRACT
EMPIRICAL TESTING OF THE FRIEDMAN-
MEISELMAN HYPOTHESIS
By

Harland William Whitmore, Jr.

The purpose of this paper is to test empirically
the Friedman-Meiselman hypothesis that the money supply
is more important than government expenditures in deter-
mining changes in total spending. An apparent implica-
tion of this hypotheslis 1is that monetary pollcy 1is more
powerful than fiscal policy in bringing about desired
changes 1n aggregate income. The significance of this
issue 1is readily perceived. If monetary policy is in
fact more effective, the monetary authority should assume
the greater share of the burden in implementing economic
stabilization policy.

The goal of}this paper is to provide further evi-
dence that might aid in making a decision as to the
validity of the Friedman-Meiliselman hypothesis. This
extension of evidence 1s three-fold. First, we retain
Friedman and Meiselman's equations and thelr statistical
definitions of the variables, and we introduce revised
data which are presumably better than theirs. Second,
we discuss possible alternative statistical definitions

of autonomous expenditures that were offered by
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Friedman and Melselman's critics and use these alternative
measurements to find new correlation coefficients for the
same equations. Third, the simplified versions of Fried-
man and Melselman's equations of income determination are
replaced by more extensive dynamic econometric models of
the U. S. economy. The third extenslon comprises the
major part of our investigation and involves an examina-
tion of the dynamic properties of Klein Models II and III.
In this aspect of the study we base our test of the
Friedman-Meiselman hypothesis on a comparison of the
dynamic and long run multipliers for the money supply

and government expendlitures and on an analysis of causes
of changes in real net national product over the sample
period.

The simple single equation models we tested ini-
tially did not contradict Friedman and Meiselman's find-
ings that the correlation between income and the money
supply 1is greater than that between income and autono-
mous expenditures. Estimating Klein Model II,we found
the long run and impact government expenditure multipliers
to be greater than those corresponding to the money
stock. Hence these estimates support the other side of
the 1ssue.

An analysis of the dynamic properties of Klein
Model III ylelded policy implications that are less

apparent than those suggested by the simpler models.
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Our findings indicate that the relative efficacy of the
money supply and government expenditures depends signifi-
cantly on the particular definition of money we adopt

and on whether a comparison is based on concurrent or
cumulative effects of the policy instruments. In short
and contrary to the claims made by Friedman and Meiselman,
we did not find a clear answer to the relative effective-

ness of monetary and fiscal policy.
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CHAPTER I

STATEMENT OF THE PROBLEM

The purpose of this paper is to test empirically
the Friedman-Meiselman hypothesis that the money supply
is a more important determinant of changes in total
spending than are government expenditures. An apparent
implication of this hypothesis 1is that monetary policy is
a more powerful tool to bring about desired changes 1in
aggregate lncome than is fiscal policy. The significance
of thlis 1ssue 1s readily perceived. If monetary policy
is 1n fact more effective, the monetary authority should
assume the greater share of the burden in implementing
economic stabilization policy.

As will be shown in detail in Chapter II, Friedman
and Meiselman tested thelr hypothesis using estimates of
alternative single-equations of income determination.

One such equation Friedman and Meiselman.call "the quantity

nl This expresses the level of income as

theory equation.
a linear function of the size of the money stock; accord-
ing to Friedman and Meiselman it also represents the view
that "money matters."2 Friedman and Meiselman choose as

an alternative to "the quantity theory equation" a linear

equation relating income to autonomous expenditures. They

1



name this expression "the income-expenditure theory equa-

tion."3

It allegedly represents the view that "money
does not matter."u These equations were then fitted to
the data for selected sub-periods between 1897 and 1958.
Correlation coefficients for the fitted equations were
then compared to ascertaln whether the money supply or
autonomous expenditure 1s more important 1n determining
aggregate income.

The Justification Friedman and Melselman offer for
proceeding in this manner 1s that in an initlal investi-
gation into the question of the relative effectiveness of
monetary and fiscal policy, it is preferable "to rely on
a wide range of evidence interpreted on a rather simple
level than on the more indirect and longer chain of con-
nections lnevitable 1n a sophisticated analysis resting
on a narrower base."5 The authors freely acknowledge
that since their approach is on a "simple level," thelr
"results cannot be decisive."6

The goal of this paper 1s to provide further evi-
dence that might ald in making a declsion as to the
validity of the Friedman-Melselman hypothesis. We will
extend the Frliedman-Meiselman analyslis. This extension
will be three-fold. Filrst, retaining Friedman and
Meiselman's equations and thelr statistical definitions
of autonomous expendlitures and the money supply, we

shall introduce revised data which are presumably better



than theirs. These revised data cover a portion of the
1897-ﬁ958 period. Second, we shall dlscuss possible
alternative statistical definitions of autonomous expen-
ditures that were offered by Friedman and Meiselman's
critics and use these alternative measurements to find
new correlation coefficients for the same equations.
Third, the simplified versions of Friedman and Melselman's
equations of income determination will be replaced by a
more extensive dynamic econometric model of the U. S.
economy. These extensions will help determine whether
the conclusions reached by Friedman and Meiselman also
hold using (a) revised data, (b) alternative statistical
definitions of the variables, and (c) more sophisticated
models of income determination.

The third extension will comprise the major part
of our investlgation into the Friedman-Meiselman hypo-
thesis. A dynamic model allows 1inqulry into the stabil-
ity of the time paths of the endogenous variables. It
also permits an analysis of the changes which occur 1n
the endogenous varlables over the sample period. The
change in an endogenous variable 1n a given period may
be traced (a) to changes in the exogenous variables
during that period, (b) to changes in the exogenous
variables in each preceding period, and (c¢) to the initial
conditions which prevailed at the beginning of the sample

period. Dynamic analyslis of linear models also permits



a derivation of so-called dynamic multipliers for the
policy variables. These dynamic multipliers indicate
the relative effects of, for instance, a one billion
dollar change in the stock of money and of a (sustained)
one billion dollar change in government expenditures on
aggregate income in the current period as well as in
each succeeding period. From the dynamic multipliers it
is also possible to determine the respective long run
multipliers of the policy variables on income.

The central aspect of the Friedman-Melselman tech-
nique is a comparison of correlation coefficients between
the stock of money and the level of income on the one
hand, and between the level of government expenditures
and income on the other. It is clear that a full dynamic
analysis of a general equilibrium econometric model pro-
vides a firmer basis upon which to Judge the relative
effectiveness of monetary and fiscal policy to influence
income.

The plan of this study 1s as follows. Chapter II
contains a discussion of the purpose and procedure of the
Friedman-Meiselman analysis as well as of their results
and conclusions. In Chapter III we review the criticisms
of the Friedman-Meiselman analysis that are offered by
Donald Hester, Ando and Modigliani, and DePrano and
Mayer. We also include the results of the tests per-

formed by the critics and the Friedman-Meiselman



rebuttals. This chapter also includes our comments on
points raised by all parties involved 1n the exchange.
Chapter IV consists of two parts. In the first
part we test the Friedman-Meiselman equations using
revised data for the policy variables, and in the second

part we use the alternative definitions of autonomous

expenditures that were offered by Friliedman and Meiselman's

critics. This provides an lnvestigation of the resili-
ency of Friedman and Melselman's conclusions to changes
in statistical series and to alterations in definitions
of the variables.

In Chapter V we look for alternative analytical
frameworks within which to place our examination of the
relative effectiveness of monetary and fiscal policy.
After a brief discussion of econometric models that are
not sulted to thls investigation, we re-estimate Klein
Models II and III to cover longer sample periods than
that for which they were originally constructed. Kleiln
Model II is re-estimated for the period 1922-1941 and
1946-1965. Klein Model III is re-estimated for the
period 1923-1941 and 1947-1965. 1In both models the most
recently revised data are used. Also, some of the equa-
tions in Klein Model III have to be altered to allow a
more direct comparison of the money supply and govern-

ment expendlitures as policy instruments.

—w



In Chapter VI we begin with a general discussion
of the elements involved 1n dynamic analysis and examine
the dynamic properties of the relatively simple Klein
Model II.

In Chapter VII we undertake the major aspect of our
study with an examination of the dynamic properties of
Klein Model III. We begin this chapter by deriving the
fundamental dynamic equation for real net national pro-
duct. Next we delineate the difficulties encountered in
finding a stable fundamental dynamic equation displaying
non-negative equilibrium policy multipliers. Proceeding,
we examine the dynamic multipliers for the money supply
and government expenditures. We then turn to an analysis
of causes of changes in net natlional product over the
sample period. Thils provides the basis upon which we
test the Friedman-Meiselman hypothesis. We end the
chapter with a general discussion of the coefficients in
dynamic models which are lmportant for stability and non-
negative long run multipliers.

In Chapter VIII we offer our conclusions and the

pollicy implications of the study.




FOOTNOTES--CHAPTER I

lMilton Friedman and David Meiselman, "The Rela-
tive Stabllity of Monetary Velocity and the Investment
Multiplier in the United States, 1897-1958," Stabili-
zation Policies by E. C. Brown, et al. (A Series of
Research Studies Prepared for the Commission on Money
and Credit; Englewood Cliffs, N.J.: Prestice-Hall,
1963), pp. 170-171.

2

Ibid., p. 166.

3Ibid., pp. 170-171.

“Tvid., p. 167.
SIbid., p. 170.
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Ibid., p. 174,



CHAPTER II

THE FRIEDMAN-MEISELMAN ANALYSIS

Introduction

In thelr study prepared for the Commission on Money

1 Friedman and Meiselman (hereafter referred

and Credit,
to as FM) examine two stochastic relationships relevant
to a comparison of the effectiveness of monetary and
fiscal policy. One relationship expresses the level of
aggregate income as dependent upon the size of the money
stock; the other relates aggregate income to autonomous
expenditures. Before we present a detailed account of
FM's analysils of these relationships, it might be useful
to review briefly some fundamental concepts involved in
the estimation of stochastic relationships.

All stochastic relationships involving one inde-
pendent or explanatory varlable assign a conditional
probabllity distribution to the dependent variable for
each given value of the explanatory, or conditioning,
variable. This means that given a value of the ex-
planatory variable, probablilities are assigned to all
possible values of the dependent variable. Each condi-
tional probabllity distribution has a mean or expected
value, referred to as the mean of the dependent variable.

8



In practice, interest 1is focused on how the mean of the
dependent variable varies with the values assumed by the
explanatory variable. The functlion which describes this
variation 1s called the population regression function.2
Denoting the dependent variable by Y and the explanatory
variable by X, we may wish to postulate that the popula-
tion regression function is linear. That 1s, we may

assume that the expected value of Y given X, E(Y|X), is

of the form
(a) E(Y|X) = o + BX

where o and B are unknown parameters.

In order to estimate these unknown parameters, a
sample of palrs of observations of X and Y 1s taken--
(Xl’Yl)’ (X2,Y2),....(Xn,Yn). Then, a straight line

denoted by

1s fitted to the palirs of observations. This line serves
as an estimate of the true regression, equation (a);

a and é are the corresponding estimates of o and B. As
is well known, the least squares method 1s commonly
employed to obtain equation (b). This method involves
finding the pailr of values a and § which minimizes the
sum of squares of deviations between the observed values,

Yi’ and the estimated values, §i3'
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Associated with equation (b) is a statistic, de-
noted by R2, called the coefficient of determination.
Often thils statistic is used as a measure of the "goodness-
of-fit" of equation (b) to the sample data.u It is pos-
sible to interpret R2 in this manner (if least squares
estimation is used) because then R2 is equal to the pro-
portion of the sample variation in Y that is explained by
the linear influence of X.5

The coeffilcient of determination plays a crucial
role in the FM analysis. FM based their choice between
"competing" models primarily on a comparison of values

2's associated with these models. Now we turn to

of the R
a discussion of the FM analysis. We begln with a state-
ment of the purpose and procedure of this study.

Purpose and Procedure of
the FM Analysis

Purpose of Study

6

FM proposed to examine the "relative stability"~ of

"a relation between income [Y] and the stock of money [M]
suggested by the quantity theory of money . . . [and of]

a relation between income [Y] and autonomous expenditures

[A] suggested by the income expenditure theory. . . T

These so called "relations," FM argue, are respectively

8

the "marginal income velocity" of money, V', and the

"marginal [autonomous expenditure] multiplier,"9 K',

as expressed in the equationslo
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(1) Y

a + V'M

o + K'A,

(2) Y

Equations (1) and (2) reflect, according to FM, ".

the simplest form of the quantity theory . . . and .

the simplest form of the income expenditure theory."ll

FM readily acknowledge that the deterministic rela-
tionships embodied in a macroeconomic model could easily
specify income as a function of both the money supply and
the level of autonomous expenditures. However, they
claim an important difference of oplnion exists among
those 1n the profession

. . . about which set of relations in the more
generalized theoretical system is (a) critical in
the sense of being in practice the primary source
of change and disturbance and (b) stable in the
sense of expressing empirically consistent rela-
tions which can be depended on to remaln the same
from time to time. In other words, the crucial
questions are (a) whether investment on [sic] the
stock of money can better be regarded as subject
to independent change, and to changes that have
major effects on other variables, and (b) whether
the multiplier (the ratio of the flow of income
or consumption to the flow of investment) or
velocity (the ratio of the flow of income or con-
sumption to the stock of money) 1s the more
stable.l2

FM 1limit their study to the latter question: "The aim of
this paper is to present some evidence bearing on the
second of the two cruclial issues--the relative stability
of the multiplier and of velocity."13 FM state further
that their ". . . main approach to exploring the relative
stability of velocity and of the multiplier will be to
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fit equations such as equations (1) and (2) to data for
various periods of time in order to determine which of
the two fits the data better."i’
It seems desirable to recast FM's above statements
in more formal terminology. Thils 1nvolves using the
concepts presented in the introduction to this chapter.
The purpose of the FM study 1s to determine whether a
more significant functional relationship exlsts between
the money stock and the level of income or between autono-
mous expenditures and income. Which of the two gives a
better explanation of the level of income will be de-
cided by "fitting" equations such as (1) and (2) to
U. S. data for various sub-periods between 1897 and 1956
using the least squares method. The coefficients of
determination, the R2's, are calculated for each equa-
tion for each sub-period. The equation displaying the
higher R2 more often is the one which FM declared to "fit
the data best." According to FM, if one relationship
provides a higher R2 for more sub-periods than does the
other, the first 1s labeled "more stable." Further, FM
argue, the one found to be more "stable" is to be

stressed in economic theory and policy.

Procedural Considerations
FM consider several procedural questions. These
pertain to the tasks of specifying alternative equations

to be tested, grouping data into subperiods, and selecting
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the national income account categories to be included in
the definitions of the variables. A detalled discussion

of these procedural consliderations follows.

Equations To Be Tested

Besides testing equations (1) and (2), FM consider
four others. Two include both the money supply and
autonomous expenditures as exogenous with one of these
equations also including the price level as an inde-
pendent variable. The remaining two equations have the
price level added as an explanatory varlable to equations
(1) and (2). These additional equations are given below

along with equations (1) and (2):

(1) Y = a, + asM

(2) Y = By + ByA

(3) Y = ag + oyM + ogP

(4) Y = 33 + ByA + B5P

(5) ¥ = vy + v,M + v3A

(6) Y = vy + vgM + vgh + v,P

where Y = level of income, M = stock of money, P = an
index of prices, and A = autonomous expenditures.
It should be noted, though, that the dependent
variable actually used by FM 1n testing each of the above
equations 1s not the level of income, Y, but rather the
level of "induced" expenditures, U. FM argue that the

level of income can be defined as the sum of autonomous
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and induced expenditures, Y = A + U.16 Therefore if,

for instance, equation (2) were tested as presented above,
the resulting "fit" would involve fitting Y "with part of
1tse1f."17 This, FM claim, gives an unfair advantage to
A over M 1in determining the level of Y since the R2 for
equation (2), for example, would tell "nothing about the
stability of any economic relation."18 According to FM,
"the independent contribution of the multiplier analysis
is to predict the other component of income, consumption
[i.e. induced expenditures, U] from the known (or pre-
dicted)autonomous expenditure component."19 FM argue
further: "When the data are synchronous, that is, when
no lagged responses are introduced, 1t therefore 1s pre-
ferable to replace equation (2) by one obtained by sub-

."20 FM

tracting A from both sides of equation (2).
then argue that since U is the proper dependent variable
in equations involving A, U must also replace Y as the
dependent variable in equations containing the 1ndepend-
ent variable M. This 1s necessary because the purpose of
the study 1is to compare the ability of M and A to influ-

ence a common dependent variable. We therefore re-write

equations (1) through (6) as:

(1') U = aF + oM
—C!l 0t2

%* *
(2') U = B + BoA
(3') U = ak + oyM + orP
3 = a3 au a5
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(4') U = By + ByA + 8P
(5') U = Y* + Y*M + Y*A

1 2 3

* * * *
(6') U = Yy ¥ YSM + Y6A + Y7P

The reason FM give for testing equation (5') is
that 1t allows them "to obtain a valid statistical test
whether the correlation between C [our U] and M is

significantly different from the correlation between C

and A."21’ 22

FM argue that

the partial correlations on each of the vari-
ables, M and A, keeping the other constant, indi-
cate the net contribution of each to the explana-
tion of C. . . . The simple correlations and the
partial correlations necessarily differ 1in the
same direction, so that the partial correlations
add to our understanding of magnitude of effect
but cannot reverse a conclusion [given by compari-
son of the sample correlations] about which
variable is more highly correlated with consump-
tion. If M and A were entirely independent of
one another, in the sense that there was no
statistlical correlation between them, then, on
the average, the partial correlations would equal
the simple correlations. . . . However, in prac-
tice M and A are positively correlated and that
is to be expected under either of the theories
under consideration [emphasis minel]. . . . A
positive simple correlation between A and C may
simply be a disguised reflection of the effect of
M on C; alternatively, a positive simple correla-
tion between M and C may simply by a disguised
reflection of the effect of AonC. . . . Pre-
sumably the disguised effect will be smaller and
less consistent than the direct effect which is
why a comparison of the simple correlations is
relevant and will yield the same result with re-
spect to direction as a comparison of the partial
correlations. But only the partial correlation
can indicate how much of either simple correla-
tion 1s produced by the disguised effect of the
other variable.23
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Hence, FM argue that the simple correlation coefficients
(the positive square root of the coefficlent of determi-
nation) associated with equations (1') and (2') will pro-
vide measures of the total effect of M and A, respectively,
on U. The partial correlation coefficients, between M and
C on the one hand and between A and C on the other, of
equation (5') provide measures of the "undisguised"por-
tion of the total effects on U.

The price level, P, is added as a new variable to
equations (1'), (2') and (5') to form equations (3'),
(4r) and (6'). This is done to check the degree to which
the changes 1n money values of A and C and nominal values
of M can be explained by variations in the price level.2Ll
Parenthetically, FM decide to add P as a new variable
rather than replace A, C, and M by their "real" values
because "dividing variables initially expressed in money
terms by some index of prices introduces spurious corre-
lation, since errors of measurement in the price index
are introduced alike into both sides of the equation."25

FM's procedure involves making the following four
comparisons.

(1) the correlation coefficient between U and M

(rUM) of equation (1') with that between U

and A (rUA) of equation (2')
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(i1) the partial correlation coefficient between

U and M (r ) of equation (3') with that

UM.P

between U and A (r ) of equation (4')

UA.P
(11i) the partial correlation coefficients between

Uand M (r ) and between U and A (r

UM-A
of equation (5')

UA-M)

(1v) the partial correlation coefficients between

U and M (r ) and between U and A

UM.AP

(ryp.mp) ©f equation (61).26

Time Periods

FM propose to divide the period 1897 to 1958 into
various subperiods and fit equations (1') through (6')
tc each subperiod rather than to the entire period. The
reason FM give for this procedure 1is that they are pri-
marily concerned with measuring "short-run stability of

et FM reason further than

the realtions being compared."
"since the relations may differ at different phases of the
cycle, 1t seems desirable that any one comparison should

28
cover one or more complete cycles "

Since only
annual data are available for the pre-World War II period
and because the cycles during this period were too short
to provide a large enough '"number of observations to yield
statistically meaningful results,"29 FM settle on a com-

promise. They decilde
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to divide the period [1897-1958] for which

data are avallable into two sets of overlapping

segments, one set marked out by the troughs of

the major depressions during the period (1896,

1907, 1921, 1933, 1938) except for the post-

World War II period, which we have marked off

simply by the end of the war; a second set, by

peaks intermediate between the troughs of major

depressions, except again for dates separating

out World War II. . . . The dates we have used

are 1903, 1913 (to get a period excluding World

War I), 1920, 1929, 1939 (to get a period ex-

cluding World War II), 1948, and 1957.30
In addition, the equations are tested for the periods
1938-53, 1929-58, and for the total period 1897-1958.
The period 1929-58 is a "peak-to-peak" cycle of the last
three sub-periods quoted above (1929-39, 1939-48, and
1948-57); 1938-53 is a "trough-to-trough" or depression
cycle which completes the sequence of depression cycles
covering the whole 1897-1958 period. Equations (1')
through (6') are also tested with gquarterly post-World
War II data for pericd 19MSIII-19581V and 19M61—

31

19581V‘

FM are primarily concerned with testing equations
using the levels of the variables U, A, and M; but they
supplement thelr study by testing equations containing
first differences (i.e. year-to-year and quarter-to-
quarter changes) of U, A, and M. The periods used in
the tests of first differences differ only slightly from
those used in testing equations (1') through (6'). FM

also test equations with lagged explanatory varilables

S e d
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of up to five periods for quarterly data 19“5111-

1958IV.32

Definition of the Varilables

Before the comparisons (listed on pp. 16-17) are
made, FM decide which national income and product account
categories to include in the definitions of autonomous
expenditures and the money supply. Induced expenditures
comprise those residual items of the lncome concept not
included in the autonomous category. Because FM feel a
declsion cannot be made a priorl, they construct certain
"conditions" which, when satisfied, determine the account-
ing items to be contained in the definitions. We will
now discuss this construction in detail, since much of
the criticism leveled at the FM analysls concerns their

cholce of l1tems to be included.

Money Supply

In order to decide which accounting items the defi-
nition of the stock of money should contain, FM pro-
visionally define the money supply as currency in circu-
lation plus adjusted demand deposits. Because there 1is
a degree of substitutabllity between the money supply as
tentatively deflined and time deposits at commercial
banks, FM conslder time deposits for inclusion as well.
If time deposits, through investigation, are found to be

"close substitutes for the other monetary items . . . it
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1s preferable to treat them as 1f they were perfect sub-
stitutes than to omit them."33 If time deposits are per-
fect substitutes for money, shifting a dollar's worth

of time deposits to a dollar as money would have no
effect on aggregate money income or induced expendi-
tures.3u Thus, FM argue that, "this suggests than an
appropriate criterion whether time deposits are suffi-
clently close substitutes for other items [i.e. currency
in circulation plus adjusted demand deposits] 1s whether
income is more highly correlated with their sum than

n35

with each component separately. In other words, FM

regress money on lncome, time deposits, T, on income, and
money plus time deposits, M+T, on income. Time deposits

are accepted as a perfect substitute for money 1f the

following "condition" holds:36

Tym

Ty(ms+r) > { and

Tyr

= simple correlation coefficient between
income and the money supply plus time
deposits

where rY(M+T)

Pyy = simple correlation coefflcient between
income and the money supply

and rym = simple correlation coefficient between
income and time deposits.
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In effect, FM are saying that if M and T are perfect sub-
stitutes (and thus both can be considered as money) then
the above condition holds; therefore, we should test to
see if the condition holds and if it does, it can be
concluded that M and T and perfect substitutes. If this
conditlon does not hold, then M and T are not perfect
substitutes and T cannot be accepted as part of the money
supply.

Another alternative definition of money 1s con-
sidered, namely, currency in circulation plus adjusted
demand deposits plus time deposits plus mutual savings
bank deposits plus postal savings accounts plus savings
and loan shares. Mutual savings bank deposits, postal
savings accounts, and savings and loan shares are to be
accepted as perfect substitutes for money plus time

deposits if:

r

YM>
r > and
YM3
r
Y(M3—M2)
where lVI2 = currency in circulation plus adjusted demand

deposits plus time deposits (same as M+T)
M, = Mo plus mutual savings bank deposlts plus

3 postal savings accounts plus savings and
loan shares.

FM use two alternative definitions of income in

their tests. These are: Y1 = personal disposable income
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plus statistical discrepancy, and Y2 = Yl plus corporate
retained earnings plus corporate inventory valuation
ad,justment.37 Ten correlation coefficlents are computed
for each period taking simple linear regressions of M1
(equals currency in circulation plus adjusted demand

deposits), M2 (equals M, and time deposits at commercial

1
banks), M3, (M2—Ml), and (M3—M2) on each alternative

definition of income. Six periods were tested, three of
which (1929-1939, 1940-1952, and 1929-1952) were tested
by fitting the regressions to annual data. The remaining

three (1946-1958, 1946-1950, and 1951-1958) were tested

with quarterly data.38

For all periods in which annual data were used and
for the 1946-1958 period as well, FM found M, to be more

1 or M3 with both Yl

Y2. The correlations between M2 and income are also

higher than that of M

of inc:ome.uO

highly correlated than either M and

] or (M2-Ml) with each definition

For the periods 1946-1950 and 1951-1958 the re-
sults are mixed. The correlation between M2 and income

i1s less than that between M, and lncome for both Y1 and

3

Y2 in both periods. In period 1946-1950 the correlation

of M2 1s greater than that for either of its components,

M, and (M2-M1), for definition Y, but less than the

1 1
correlation of (M2-Ml) for definition Y2. In period

1951-1958 the correlation of M, 1s greater than that



23

TABLE 1.--Correlations between alternative definitions of
money and income.

M1 M2 M2—Ml M3 M3-M2
I Annual data, 1929-1939

Y, .498 .849 .592 .828 (-).351

Y, .512 .835 .548 .813 (-).361
II Annual data, 1940-1952

Yl .890 .891 C . 844 .869 .506

Y, .882 .886 .845 .858 .484
IIT Annual data, 1929-1952

Y1 .958 .961 .882 .952 .765

Y2 .955 .958 .880 .947 .752
IV Quarterly data, 1946-1958

Y, .961 .967 .888 .962 .941

Y, .956 .957 .873 .950 .928
V Quarterly data, 1946-1950

Y, .661 .758 .749 .893 925

Y2 .654 7179 .807 .904 .922
VI Quarterly data, 1951-1958

Y, .896 .959 .933 977 .982

Y .899 .950 .916 .967 971
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for either of its components for both definitions of
fi.nccme.ul

Since the correlation of M2 was greater than both
of its components for definition Y1 in all six periods
and greater than both of 1ts components for definition
Y2 in all but one periocd, and since the correlation of
M2 was greater than that of M3 for both definitions of
income in four periods; M2 was chosen as the best
empirical definition of money to use in the equations
testing the relative stability of the veloclty of money

and the investment multiplier.u2

Autonomous Expenditures
An approach simllar to the one followed 1n decid-
ing upon what items to include 1n the definition of the
money supply 1s used to settle upon a definition of
autonomous expenditures. However, when dealing with this
particular topic, FM do a considerable amount of Jjuggling

of the natlional income and product account categories.

Income and Product Accounts

Because of the detailed way in which FM manipulate
the income and product accounts when they dilscuss the
various candidates for inclusion into "autonomous expendi-
tures," 1t 1s necessary to insert a short presentation
of these accounts. This way, we will be able to fit the

FM analysls into a compact framework and give an orderly
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begin with the national income account known as the

"forelgn transaction account."”

From the "forelgn transactions account":

where E
I

Te

F

(7) E=1 + T, + F

exports

imports

transfer payments to foreigners and
net foreign balance.

The "gross savings and investment account" shows:

n
nwnnn

o
[

GS

IPA
H =

S+ W+ R+ D + GS + H

(8) GDPI + F IPA

or K+ F

S+ W+ R+ GSIPA + H

GDPI-D

gross private domestic investment

personal saving

excess of wages accruals over disbursement

corporate retained earnings after taxes plus

inventory valuation adjustment

capital consumption allowance

government surplus on income and product
accounts and

statistical discrepancy.

From (7) and (8) personal saving, S, 1s equal to:

(9) S=K + (E-I) - T, -W-R-H - GSIP

f

A

We

From the "government recelpts and expenditures account":

(10) G + T

+ Q + GS =T + T

+ T+ T IPA 5 .

f i

+ Tb + Ts

—



N
s
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where G = total government purchases of goods and services
'I'g = government transfer payments
T{ = net interest paild by government
Q = subsidies less current surplus of government
enterprises
Tp = personal tax and non-tax payments
T, = corporate profit tax accruals
Tp = 1ndirect business tax
Tg = contributions to social insurance.

Substituting GSIP from identity (10) into identity (9),

A
S is equal to:

(11) S =K + (E-I) - T, - W-R-H+G +T

f

$T 4Ty + Q=T =T, =T - T =

K+ (E-I) = W-R-H+ G + Tg + 7T

f

i

+ Q - Tp - Tc - Tb - Ts'

Most of the alternative definitions of autonomous
expenditures which FM consider can be taken from ldentity
(11). However, when FM conduct experiments on specific
i1tems of government expenditures and receipts, an impli-
cit reference is made to the "Social Insurance Funds"
account. Therefore, we need a further breakdown of some
items found in identity (11). From the "Social Insur-

ance Funds" account:

(12) Ts =T + T + T + GS -7

g8 gl g3 SIF

i2

where ng transfers to general government
Tgl = federal government beneflits from social
Insurance funds
Tg3 = state and local benefits from social insur-
ance funds
surplus of social insurance funds and
investment 1lncome.

GSgIR
Tyo



27

Our task now becomes one of 1incorporating the
entries of the social insurance funds account into the
government receipts and expenditures account. That 1is,
we must break down government receipts and expenditures
to show explicitly the items involved in the social
insurance funds. Contributions to social insurance, Ts,
is the only item in identity (12) which enters explicitly
into identity (10). Transfers to general government,

T 1s not capable of explicit treatment in equation

gg’
(10) since these transfers to general government are
intra-governmental. Thus, they ultimately become expen-
ditures of either (a) purchase of goods and services
(1.e. a part of G), (b) transfer payments (i.e. a part
of T, or Tg), (¢) net interest paid (1.e. a part of Ti)’
or (d) a subset of subsidies less current surplus of

government, Q. Uslng the following identity, items Tgl

and Tg3 can be integrated into equation (10):

(13) Tg = T + T + T

21 22 + Ty + T

g3 g5

where T > federal transfer payments to persons other
g than federal government benefits from social
insurance funds
y = direct relief payments by state and local
g governments
T = gtate and local government transfer payments

g5
to persons other than Tg3 and Tgh'

T

Since FM consider the item "direct relief payments by

nl3

state and local governments we are explicitly enter-

ing it into our accounting framework.



.
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The surplus of social insurance funds could be
shown by dividing the government surplus on the income
and product account into two categories: (a) surplus
of social insurance funds and (b) other government sur-
plus; however, this division is not necessary for the
FM analysis.

By means of the following identity Ti2 can be

explicitly entered into (10):

(1) Ty = Tyq = Typ - Ty3
where T4y = net 1interest paild
T4q = total interest paid
Tyo = investment income on social insurance funds and
T43 = interest received other than investment income

on social insurance funds.
Making the above adjustments, identity (10) be-

comes:

+ + + + + +
(15) G + Tf Tgl Tg2 Tg3 Tga Tg5 T

+ Q4+ GSppy =T+ T 4T

i1

- Tyo - Tyg

+ Ts.

b

Substituting GS from (15) into (9) personal saving, S,

IPA
becomes equal to:

(16) S =K + (E-I) - W-~-R -H+G + Tgl

+ Ty + Tyy = Ty

- Tso

+ T + T + T

g3 gl
+Q-T -T, -T

g2

- Ty3 b
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Define T*¥ and G¥ respectively as:

{ * =
(16') T Tp + Tc + Tb + Ts

(K] * =
(16'') G G + Tf + Tgl + Tg2 + Tg

+ ’I‘85 + Til - T

3 + Tgu
12 ~ 'I‘13 + Q.

(G¥-T*) is equal to minus the government surplus on the
income and product account (see identity (15)). If the
government surplus is itself negative, (G*-T¥*) equals the
government deficit and personal saving 1s equal to net
private domestic investment plus exports minus imports
plus the government deficit minus (1) excess of wage
accruals over disbursements, (2) inventory valuation
adjustment and corporate retained earnings, (3) the
statistical discrepancy, and (4) transfer payments to

forelgners.

Criteria Used in Experiments

Having outlined the accounting framework necessary
for an orderly presentation of the FM quest for an appro-
priate definition of autonomous expendlitures, we discuss,
first, the criteria upon which they base their experi-
ments. Next, we will provide a detailed account of
FM's consideration of each of the alternative defini-
tions. The definition which best satisfles the criteria

is the one chosen as the "autonomous expenditures"
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variable used in equations (1') through (6'), which were
discussed previously.

Two criteria are used to decide which items to
include in the definition of autonomous expenditures.
The first 1s similar to the one used 1n determining the
appropriate definition of the money supply. Recall,
first, that the criterion used for determining the
approprlate definition of the money supply involved cor-
relating income with (a) a tentatively accepted defini-
tion of the money supply plus (b) an item which is being
considered for inclusion 1n the definition of the money
supply. If thils correlation coefficient 1s greater than
the correlation coefficlients between income and each of
the items (a) and (b) separately, the conclusion is that
the proper definition of the money supply is (a) plus
(b). This criterion needs little alteration to be
applied to the definition of autonomous expendltures:

The applicatlion of this . . . approach to the

definition of autonomous expenditures can be
1llustrated by considering the question whether
durable consumer goods should be included in
consumption or in autonomous expenditures. Let

D stand for consumption expenditures or durable
goods, N for non-durable goods, C for theilr total,
and A for autonomous, according to some tentative
definition that excludes durable consumer goods
but settles other doubtful items. The question
to be decided is whether D + A or A alone is a
preferable definition for autonomous expenditures.
If D and A were perfect substitutes as autonomous
or lncome-generating expenditures, then a shift

of $1 from D to A or from A to D would have no
effect on N. Hence N would tend to have a lower
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correlation with either D or A alone than with
thelr sum. Consequently, this approach implies
that a necessary condition for the inclusion of
D in autonomous 1is that:

TND

(1] TN(D+A) and

r by
NA"®
FM add a new twist, however, and develop a second cri-

terion as well:

The requirement that the sum of autonomous and
induced expenditures equal income gives rise to
a similar test in the other direction, a possi-
bility that did not arise for the simpler example
of time deposits. Suppose [i1i] 1is not satisfied.
If this occured because D was a part of induced
expenditures along with N, one might expect
shifts between D and N to be independent of
changes 1n A. Changes in A would affect only
thelir sum. But this would imply that

r

AD
[11] rA(D+N) > and
TAN
This approach therefore yields the following
criterion:
Possibility Condition [1i] Condition [i1] Conclusion
(a) Satisfied Not satisfied D autonomous
(b) Not satisfied Satisfied D induced
(c) Satisfied Satisfied Ambiguous 5
(a) Not satisfied Not satisfied Ambiguous

These passages are quoted in full to show that even
though FM argue--that if D and A are perfect substitutes
as autonomous expenditures, then condition (i) will be

satisfied and that if D is induced, then condition (ii)
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will be satisfied--they are, in fact, testing conditions
(1) and (11i) to decide whether D is autonomous or in-
duced. For instance, if they find condition (i) to be
satisfled they will then infer that D and A are autono-
mous. Thus, they are treating a conditional statement

and 1ts converse as equivalent.

Comparisons of Alternative

Concepts

The alternative definitions of autonomous expendi-
L6

tures tested are:

A = Net private domestic investment plus net foreign
balance plus government deficit on income and pro-
duct account

Al = A plus consumer durable expendltures

A, = A plus imports [FM call (E-I) "net foreign balance."
Therefore, they say (A+I) "is equlvalent to treat-
ing exports as autonomous . . . and imports as
induced."u7]

A, = A plus "some part of government receipts which is
equivalent to treating most government expendi-
tures as autonomous and all taxes and some govern-
ment expenditures as incluced.")48

Before presenting the FM results from testing
these alternative definitions, we tie definition A to

the accountling framework we developed earlier. Identity

(9) 1s:
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S =K+ (E-I) - W-R -H - GSIPA - Tf.

If the government surplus is negative, (9) becomes:

(9) S=K + (E-I) - W-R -H + GDI - T

PA f

where GDIPA = government deficit on income and product
account.

Therefore, FM's definition of A 1is:

(17) A =S + W+ R+ H + Tf.

From the "Personal Income and Outlay" account:
(18) Y =T +C + S
b p

where C personal consumption expenditures and

Yp = personal income.

Re-writing (18) we have:

(18')y ¢ + 8 = y9

where Yd = Yp - Tp = personal disposable income.

Therefore,

(19 c +a =Y+ W+R+H+ T, = Y.

Thus, if A 1s the autonomous concept, Y 1s the correspond-
ing income concept. Our Jjourney through the details of
the income and product accounts has ylelded the implicit
and unique income concept FM are assuming in their study.
Definition Al vs A (consideration of consumers durables

as autonomous)
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The test undertaken in comparing definition Al
with definition A involves a consideration as to whether
consumer durable expenditures 1s better looked upon as
being autonomous or induced. Looking at (19) we see
that durable consumer expenditures, D, is included in
total personal consumption, C, which is the induced com-

ponent. However if A, is the appropriate autonomous item,

1

then the induced item is C-D = N and we have N+A1 =Y.

Criteria.--The criteria for this test are exactly

those quoted above, i.e. if rNAl > Typ and TNA then D 1s
autonomous provided condition (ii), % > Thc and rAN, is

not satisfied. The experiments were run with annual data
for periods 1929-39, 1940-52, and 1929-52 and with
quarterly data for 1946-58. Instead of using A for the
periods using annual data, however, FM use A¥ = A plus
surplus of government social insurance funds, GSSIF’ less
excess of wage accruals over disbursements, w.”g Thus

d

¥ =
C + A Y+ R+ H + Tf + GSSIF'

concept FM are assuming. Al becomes A¥ + D = Az. There-

fore, for the annual data, conditions (i) and (ii) are:

This is the income

TND Tp%p
(1) rNAi > Jand (11)  rypyo > Jand
TNa* Ta%N,

Results of experiments.--Since ryp was found to be

greater than Tyak for all periods in which annual data
1
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were used and since ryp vas also greater than rNAl for
the period involving quarterly data, condition (1) was

50 As for condition

not satisfied in any of the periods.
(11), r,4p Was not computed in any of the annual experi-
ments; r,xy was less than but close to LYo for periods
1929-39 and 1940-52 and greater than but close to Lo
for 1929-52.51 In the quarterly experiment, T xp Was
less than rpxo and r,xy was greater than rA*C'52 Thus,
in a strict sense, condition (il) was not satisfied for
the quarterly data and for one annual period (1929-52).
It was satisfied in part for the remaining two annual
periods. Because the results were mixed for condition
(11) and rejected condition (i) in every case, FM decide
that D is best considered as induced. Therefore, FM's
tentative definition of autonomous expenditures remains
as A.
Deflnition A2 vs A (consideration of "net foreign invest-
ment," (E-I), as autonomous)

According to FM (E-I) might be autonomous either
(a) because each item is or (b) "on its own account"?3
with imports induced and exports mixed (i.e. exports
partly induced and partly autonomous).su They consider
three possibilities.

Three possibilities.--(1l) If imports, I, are autono-

mous (and exports, E, are assumed to be autonomous) the

appropriate definition of autonomous expenditures would
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be A and the induced component would be C. Condition (1)
states that the correlation between the induced item C

and the more inclusive autonomous item, A, must be greater
than the correlations between C and each of the components

of A, namely A, and I. It is to be noted that A is the

2
more inclusive autonomous concept since I is included in
the definition, though as a negative entity. This is

different from the case we considered in the previous set

of experiments since durable consumption 1s not included

in A. From this we see that condition (1) would be:

CA s

That is, I is autonomous (and exports autonomous) if con-
dition (i) is satisfied and condition (ii) 1is not satis-
fied. FM argue, however, that since imports are a part
of personal consumption, condition (i) involves correlat-
ing consumption with part of 1tself which leads to
"spurious correlation." To remedy this they re-write

condition (i) as:

’r(C-I)I

r 55
(C—I)AQ.

\
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If I is induced (and exports autonomous), the appro-
priate definition of autonomous expenditures is A2. Since
induced expenditures plus autonomous expenditures must
equal Y, and since C + A = Y and A2 = A + I, the appro-
priate induced component becomes C-I. And condition (ii)

becomes:

AsC

rAZ(C-I) > and

FM neither test nor even state condition (i1i), however.
They only say that 1f I 1s autonomous, then r(C-I)A must
be greater than r(C-I)Ag' Since, 1n general, this was
not found to be the case and since, also, r(C-I)I was
found to be quite large, they decide imports are best
treated as induced.56

(2) Next FM consider the possibility that (E-I)
is "mixed," i.e. that E is autonomous but I is induced.57
If E were autonomous, the appropriate definition of
autonomous expenditures 1s A2 and the appropriate in-
duced concept 1s C-I. The components of A2 are K +
(G* - T*) and E. Letting K + (G* - T*) be equal to Dys

condition (1) is:
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r
(C-I)Dg

T(c-1)E"

If E were 1nduced, the appropriate autonomous item
would be DO and the appropriate induced item would be

(C-I) + E. From this, condition (11) is:

"Dy (C-1)

D [(C-1)+E] ~ and

I’D E*
@)

Again, FM consider only condition (i1). FM did not men-
tion condition (ii). Nevertheless, we include what we
belleve to be its correct formulation. In the three
periods tested FM found T(Cc-1)As to be less than T(C-I)E
which they say contradicts the hypothesis that E 'is
autonomous.58
(3) The third and final possibility FM consider is
the case in which (E-I) is "autonomous directly with
imports induced and exports mixed."59 If (E-I) is autono-
mous, then total autonomous expenditures is A and from
identity (19), C is the corresponding induced expenditures.
The components of A are K + (G*¥-T*) and E-I. Again let-

ting K + (G¥*-T#) = D,» condition (1) 1s:
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TeD,

rCA > and

Pe(E-1)"

If (E-I) is induced, the total autonomous item 1is D, and
induced expenditures are C + (E-I). Condition (ii) be-

comes :

(I’
Do C

p [Cc+(E-1)] and

r .
DO(E-I)

60

Once again FM do not consider condition (i1i). Their

full statement of what should be true if (E-I) is autono-
mous directly is:

. « . then (C-m) [m=I] should be more highly cor-
related with (Do+F) [F=(E-I) and (Do+F) = A] than
with Dy alone or F alone. These were, in fact,
the results for all three annual periods, which
were consistent with our decision to classify F
as autonomous. In addition, if F 1is autonomous,
C should be more highly correlated with Do + F
than with Dy alone or F alone. However, we have
not made these calculations.6l

Supposedly (but FM do not state this), the reason condi-

tion (1) was altered by correlating D_, E-I, and A with

O’
C rather than with C~-I 1s that I is induced and "spurious"
correlation results from correlating C with "a part of
itself."

Definition A3 vs A (consideration of various government

budget items as autonomous)
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Division of government budget into G' and T'.--In

order to make a clear presentation of this set of FM's

experiments, we bring forward identity (16) which we

developed ear'lier.62

(16) S =K + (E-I) - W~-R -H+ G + Tgl

+ T + T

+ +
T T g5

g2 =T

+ T

i1 i2

g3 gl

- T

13 + Q - Tp - TC - Tb - TS'

The autonomous item FM select for the first set of experi-

ments of this section if A, = S + H + R + GS .63 In

3 SIF
terms of identity (16):

(20) A, =K + (E-I) - W+ G + T + T + T

3 gl

+ Tgu + T

g2 g3

+ T -T,, +Q-T

11 - Tip 13 p

g5

-T -T, -T_ + GS
c s

b SIF

or

(20") A3 =K + (E-I) - W - T, + (G*¥-T*) + GS

f SIF

or

(20'') A, =K + F - W + (G*¥-T*) + GS

3 SIF

where G* and T* are defined as in (16') and (16'') above,

and brought forward here:
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1) G* = G + + + + +
(16'') G G Tf Tgl Tg2 Tg3 Tgu

+Tpg + Typ = Typ = Tyg +Q

' * =
(16') T Tp + Tc + Tb + TS

However, instead of breaking down the government budget
in terms of receipts and expenditures, FM decide to
categorize all items (save K, F, and W) on the right
hand side of (20'') into an induced (by assumption) com-
ponent and a residual component.

FM submit that the induced items of the budget are:
state and local relief payments, Tgu; personal tax and
non-tax payments, Tp; corporate profit tax accruals, Tc;
and indirect business taxes, Tb.6u Re-writing (20'")

we have:

(21) A3 =K+F -W+ [G + Tf + Tgl + Tg2

+ Tg3 + Tg5 + Til - Ti2 - Ti3 + Q + GSSIF

- Ts] - [Tp + Tc + Tb - Tgu]

where the ltems inside the first bracket are the residual
components of the government budget; inside the second
bracket are the items FM assume to be lnduced. Substi-

tuting for Ts from (12) where:

(12) Ts = ng + Tgl + Tg3 + GSSIF - T12
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into the first bracket of (21) we have:

(22) A3 =K+F-W+[G+T,.+ T + T

f g2 g5

+ Til - T13 + Q - ng] - [Tp

+ TC + Tb - Tgu].

In terms of G¥ and T*¥ the sums of the items 1in each

tracket are respectively equal to:

(23) G¥ - T ., - T

gl - T

+ T - T

g3 gl i2 gg

(24) 7% - T, - Tg“.

65

FM call item (23) G' and item (24) T'. Identity (21)

then becomes:

(25) A3 K+ F W+ (G'-T'").

FM, however, omit W from consideration. They also in-

correctly find the residual, G', to be G¥ - Tgl - Tg3
66

- ! '
{2 ng. That 1is, their G' is equal to our G' +

Tgu. Thus, thelr definition of A

+ T

3 1s actually:

K+F + (G'-T'") + T

(26) A} "

Because of this, Aé =S+ W+R+H+GS + T
Since C + S = Y9, we have C + A} = v

= Y. This 1is the income concept which FM

SIF gh-
+ W+ H+R+

03g1p *+ Ty

are implicitly considering in this set of experiments.
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Since FM's entire discussion of the definitions of G' and
T' was limited to one short paragraph, it was necessary
to develop the detalled income account relationships above
so that we could keep track of and check their sketchy
treatment.67
Having thus disposed of the means by which the
definitions of G' and T' are derived, we now attempt to
unravel the experiments which FM made usling these vari-

ables.

Criteria for tests on G' and T'.--FM do not specify

what conditions are to be satisfied in the experiments on
G' and T'. However, from the above discussion of the
derivation of G' and T' in which they assumed T' to be
induced, and from the following paragraph we have some
indication of the approach they used in thils section.

G' would be the appropriate government autonomous
concept if T' were 1nduced and total autonomous
would be (A*+T') or A' [A*¥ = Az of (26)]. How-
ever, 1f T' were autonomous, A* would be the
appropriate total autonomous. C was correlated
with A* and the components of A¥, namely T',

G', Iyp [Iyp = K + F]. (C—T'% was also cor-

ateg 8

rel with A¥*, INP’ and G'.
Given that A3 =K+ F + (G'-T') = INP + G' - T' and
C + A3 = Y, [i1.e. using FM's definition of Aé while

dropping Tgu which was no doubt an oversight on thelr
part in the first place] we submit FM first test for G'
being autonomous, while assuming that T' 1is induced. 1In

this case, the appropriate total autonomous 1item 1is
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INP + G' = A3

autonomous expenditures must add to Y (= C + A3), the

+ T' = A', Since induced expendltures plus

corresponding induced item is C - T'. Condition (1), to

be consistent with previous experiments, must be:

r '
(c-T )INP
r(C-T')A' > and

Tec-Tr)g':

This, however, causes one to wonder if the last line of
the last quote contains a misprint. (C-T') should be
correlated with A' and not A* [our A3]. Further confu-
sion of FM's intentions 1s added by the fact that appendix
Table II-A-4 has (C-T') correlated with A (and not with
A* as the FM quote suggests). We grant FM the benefit
of the doubt and assume they meant to say (C-T') is
correlated with A'.

Results.--For periods 1940-52 and 1929-52 condition
(1) is not satisfied. It is satisfied for 1929-39, how-

.632 .040,

ever. For 1946-53 T(c-T')A" s I'(C-T')INP -

and r 645, Therefore, condition (i) is not

(C-T')G"
satisfied. Condition (i1) was not tested.69 However, to

be consistent with their previous experiments, condition

(11) must be r nd rINPG,.

Inp(C-T' + G') ~ FTIyp(c-T') @
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Further experiments on G' and T'.--Next, we submit

FM test to see if G' and T' are each autonomous. If this

is the case, condition (i) should be:

,

r‘CINP
and

r >

CA Tear

and
\rCT"

This follows from the fact that if G' and T' are both
autonomous, the appropriate total autonomous item is A3
and the corresponding induced item 1s C. Also, as FM
stated when they 1initially outlined the condition (1)
against which all the alternative definitions of autono-
mous expenditures were to be tested, the correlation be-
tween the induced item and the total autonomous item must
be greater than the correlations between the induced item
and each component of the autonomous item. However, the
condition FM test violates their original statement that
only one component is to be tested at one time. It seems
they forgot this when considering the government budget
even though they had remembered it in the previous experi-
ments. Agaln, as has been the case 1n all experiments
save the ones considering durable expenditures as autono-
mous, condition (1i) was not tested.

Condition (1) 1s not satisfied for periods 1940-52,

1929-52, and 1946-53. 1In period 1929-39 Pop = .852 and
3
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and r while r = .910.

CcG' CT' -CINP
Thus, strictly speaking, the condition is not satisfied

is greater than both r

for 1929-39, either. Thus, they conclude G' and T' are

not separately au‘conomous.70

The final test for this set of experiments in this
section is the one which considers (G'-T') to be autono-
mous directly. If this is the case, the appropriate
total autonomous item is once again A3 and condition

(1) 1is:

rCINP

rCA > and

r
C(A3—INP)

where A3 - INP is equal to (G'-T'). For the periods

1929-52 and 1940-52 this condition is not satisfied.
However, it 1s satisfied for 1946-53. For the 1929-39
)5

period r equals .852 and is greater than r

C(A3-INp

"
CIyp CA3 differs
nTl

little from the correlation between C and INP‘

CA3
is equal to .910. FM state that r

r
Let us summarize the results for the test of
"(G'-T') autonomous directly" and the test of "G' autono-
mous and T' induced" in juxtaposition. In both cases,
condition (i) is not satisfied for periods 1940-52 and
1929-52. For period 1946-53 condition (i) 1is satisfied

for (G'-T') directly autonomous. Condition (1), strictly
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speaking, is not satisfied for 1946-53 period, for G'
autonomous and T' induced since TlooTt)Ar = .632 and

Tc_T)G! = .645 for this period. In the 1929-39 period

condition (i) for G' autonomous and T' induced is
satisfied. For this period condition (i), strictly
speaking, is not satisfied for (G'-T') directly autono-
mous since rCA3 = .852 and PCINP = .910. FM point out

that r is greater than r(C-T')A' for the periods

CA3
1929-39 and 1946-53, implying that this may be enough

to swing the scales in favor of the definition of (G'-T')
as directly autonomous. However, for periods 1940-52 and
1929-52, Te_T' A" is greater than rCA3‘ Thus, neither
definition seems to be preferable to the other.72

Alternative division of government budget.--Possibly

because of the inconclusive results obtalned by the above
set of experiments, FM devise a second serles based upon
a different division of the government budget into in-
duced and autonomous components. Thils set of experiments
covers annual and quarterly data for the period 19116-58.73
The tentative (i.e. assumed) autonomous concept is
equal to Au =S +H+R+W=K+F + G*¥ - T*%, All
government expenditures, G¥, except state unemployment
benefits, UBS, were taken as the autonomous portion of

the government budget. Defining G'' = G¥ - UBg as the

autonomous portion of the government budget, we have:
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K+ F + G'' + UB, - T*

(27) s

K+F +G' - (T% - UBS).

Setting the induced part of the budget, (T¥ - UBS), equal

to T'', AM becomes:
(28) Ay =K+ F +G"" -T'".

Discussing the set of experiments they ran using
definition Au FM claim:

A* [Ay] would be autonomous if T'' were autono-
mous. If T'' were autonomous then we should find

that
T(Cc-T'')A%
r(A*+T")(C—T") > Jand
r(C—T")T".

However, r(A*+T")(C—T") is less than r(C-T")T"

which suggests that T'' is not autonomous.

On the other hand, if T'' were induced, the cor-
relation between A*¥ [Ay] and C should be higher
than the correlation between A*¥ and T'' alone, or
A* and C-T'' alone. However, this is not so for
the 1946-58 period. A [A*] is more highly cor-
related with T'' alone than with C. The results
are therefore inconsistent and ambiguous.7

The above statement 1s highly confusing in that the
conditions are 1lnconsistent with all previous statements
regarding condition (i1). Also, nothing 1is said about G''.
AM would be the appropriate definition of total autono-
mous expenditures if both G'' and T'' were autonomous.

If we are testing whether T'' 1s autonomous, assuming
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G'' to be autonomous, condition (i), in order to be con-

sistent with what has been done previously, would be:

r'C(AL;+T")
r > and
CAu

rCTV'

where Au + T'" =K+ F +G'" and T'' are the settled and
unsettled components of the definition of autonomous
expenditures. Similarl&, if T'' were 1induced, assuming
G'' to be autonomous, the appropriate total autonomous

item would be A,4 + T'' and the corresponding induced

component would be C - T''. Condition (11) would be:
T(ay+T'1)C
T(aytTr O (C-Tr ) T 4and
SO YRS ARDLARE

It is to be noted that FM's above quoted claim can-
not be referring to tests of whether T'' 1s autonomous
while assuming G'' to be 1induced. The reason 1s that
such an assumption precludes using A, (FM's A*) as the
initial tentative definition of autonomous expenditures.
However, 1f we are to assume G'' to be autonomous in
interpreting the above quotation, we see that the posi-

tions FM gave correlations P(C_T'1)A¥ and
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r(A* + T'1)(C=T'") should be reversed. Secondly, all

three correlations should involve C and not C = T'', We

also see that the condition which FM submit must hold if

T'l

TV'

1s induced is 1ncorrect. They should have used Au +

[1.e. A¥+T''] throughout instead of Ay [(A*]., Also,

the relationships between the correlation coefficients

are stated incorrectly.

be verified by referring to the section "Definition of A

The inconsistency of this sectlion of the study can

2

vs A" where the first possibility is discussed. If the

reader substitutes T'' for I and abstracts from the pro-

position that I 1s to be considered as part of consumption,

the inconsistency will be blatant. Also, the reader may

compare this section with the original FM statement of

the proper conditions to be tested.

We turn, now, to the conclusions reached by FM as

to what part of the government budget should be consldered

as autonomous.

Under the circumstances, we decided to adopt the
usual treatment of the deflcit alone as the autono-
mous contribution of the government, though we
cannot demonstrate that this 1s the best treatment.
The alternative would be to treat government expendi-
tures alone as autonomous. This, too, is not sup-
ported by the data. Further, it would have led to
the designation of C-T'' as the 1induced concept.
The sum of consumer expenditures and essentilally
tax payments would make for a rather novel consump-
tion function [emphasis mine]. In addition, it
does not conform to the sense of the literature on
money-income relations. The procuedure we followed
therefore seemed the least bad.
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This paragraph points to the item which swung the
pendulum in favor of treatling the government deficit as
the appropriate autonomous item as opposed to either
government expenditures or receipts alone. For, taking
the results of all experiments prior to this one into
account, the treatment of the government deficit as
autonomous leaves C as the only 1nduced item and equa-
tions (1') through (6') represent consumption functions.
FM's referral to a "novel consumption function" shows

that they have become confused, at this point. They have

become so accustomed to uslng the letter C and the term
"consumption" in thelr study that they have forgotten

they originally meant "consumption" to denote "induced
expenditures" and not necessarily Jjust personal consump-
tion expenditures. Also, until now we had been implicitly
assuming that FM were viewing the equation U = a3 + auA

as a reduced form equation. But their above comment

seems to indicate that they now view it as a '"consump-
tion function."

Before we outline the results of the tests FM made
on equations (1') through (6'), it should be explained
why the experiments which FM performed to arrive at
"empirical definitions" of autonomous expenditures and
the money supply were presented in such detail. Mainly,
this was done to 1llustrate the degree to which their

analysis deviates from the utilization of the conditions
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as originally stated. Secondly, since a significant
source of criticism in the literature concerns the treat-
ment of the government budget in the definition of autono-
mous expendlitures, we presented the complete analysls of
the alternative definitions considered so that a compari-
son could be made between the method used in considering
the government budget with that used 1n considering the
other items for inclusion in the definition of autonomous
expenditures.

It has been shown that, even 1f we set aside the
fact that conditions (1) and (ii) do not imply what FM
contend they do, a) FM did not, except in one case, test
condition (1i), b) their consideration of the various
components of the government budget was 1lnconslstent wilth
their consideration of other items, c) the results were
not clear-cut especially for the consideration of the
government budget, and d) the concept tested for govern-
ment budget was not expenditures minus receipts but

rather autonomous budget items minus induced budget items.

Results of the Study

Having decided upon the following "empirical defi-
nitions" of the variables:
M = currency in circulation plus adjusted demand deposits

plus time deposits in commercial banks
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A = net private domestic investment plus the government
defilcit on income and product account plus exports
minus imports

U

personal consumption expenditures (C)

P = index of consumer prices, 1954 = 100

equations (1') through (6') and theilr counterparts in
terms of first differences are now tested. The results,
FM argue, clearly indicate that "the income velocity of
circulation of money in consistently and decidedly stabler
[gig] than the investment multiplier . . . nT6 Comparing
equations (1') and (2'), FM found r.y to be greater than

r for both quarterly periods and for all annual periods

CA
except 1929-39. They say, however, that 1929 was an
exceptional year and that if the 1929-39 period is altered
to include only the years 1930-39, the correlation be-
tween consumption and money 1is greater than the correla-
tion between consumption and autonomous expenditures for
this period as well.77 The same results are obtalned when
equation (5') is considered and a comparison is made be-
the partial correlation coeffi-

tween r and r

CA-N CM.A?
clents between consumption and autonomous expenditures
and between consumption and money, respectively.78

Since FM find the correlations between money and
autonomous expenditures to be positive for all periods,

quarterly and annual, they say that one of the simple

correlations between consumption and money and between
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consumption and autonomous expenditures 1s probably the
disguised effect of the other variable on consump‘cion.79
Since the partial correlation coefficients between con-
sumption and money is greater than those between consump-
tion and autonomous expenditures, FM argue that the effect
of money on consumption is disguised in the simple corre-
lation between consumption and autonomous expenditures
rather than the other way around.

In their comparison of equations (3') and (4') FM
found the simple correlations between consumption and
money to be greater than those between consumption and
autonomous expenditures in all periods except for the
period 1938-53 "for which both correlations are nega-
tive."81 Testing equation (6') FM found the partial

correlations r to be consistently greater than

82
to be greater than Top.MP

CM-P
Pop.p and, also, oM. AP
These findings, FM argue, "clearly indicate that the
results of the comparisons are even more one-sided when
the statistical effects of the price level are held
constant."83
The results of tests using first differences in
equations (1') through (6') are too sketchy to merit
any discussion. FM consider finally lagged values of
M and A and regress them on C for the quarterly time
period 1945III-1958IV. We shall not discuss the results

of this part of thelr study, either, slnce 1t seems to
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be an after thought and violates credance of thelr treat-
ment of equations (1') through (6') as reduced forms.

The following tables show the results FM obtained from
making the four comparisons of correlatlion coefficlents

listed in pp. 16-17.

TABLE 2.--Correlations between synchfonous variables in
nominal terms.S

Income Expenditure Quantity Theory

Theory
Period

Tea ‘ca.m  Tom  Tom.a fym Tam
1897-1958 .756 -.222 .985 .967 .988 .791
1897-1908 .587 -.k96 .996 .996 .991 .622
1903-1913 .u85 -.127 .997 .996 .987 .495
1908-1921 672 .4oo .995 .993 .975 .646
1913-1920 .791 423 .991 .980  .975 .761
1920-1929 .569 .288 .968 .956  .933 .52k
1921-1933 .843 .884 .897 .923  .810 .586
1929-1939 .937 .688 .912 .529  .915 .880
1933-1938 .935 L1y .991 .938 .985 .921
1938-1953 .397 -.328 .958 .955 .966 .500
1939-1948 .173 -.562 .963 .9T4 .967 .327
1948-1957 LTU7 .361 .990 .980  .986 .719

1929-1958 .705 -.424 974 .957 .983 .784
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TABLE 3.--Correlations between synghronous variables in
real terms.©®5

Period Tca-p ca.mp  TcM.P Tem-ap - Tymep
1897-1958 .157 .314 .878 .888 .901
1897-1908 .290 -.570 .911 .935 .910
1903-1913 .126 -.113 .918 .917 757
1908-1921 -.673 -.uL3 .919 .880 .137
1913-1920 -.701 -.662 .863 .848 .059
1920-1929 611 .190 .970 .954 .94y
1921-1933 611 .387 .956 .940 .917
1929-1939 .909 .807 .946 .887 .912
1933-1938 JAau2 .097 .952 .940 .896
1938-1953 -.513 -.u72 -.342 -.261 ~.010
1939-1948 -.904 -.929 .083 .505 .287
1948-1957 -.606 .203 .856 771 .781
1929-1958 -.207 -.352 .222 .360 .485

Conclusion
The conclusions which FM draw from their results
show they had no trouble selecting the "more stable rela-
tionship." This is evidenced by their following comments:

The major implications of our findings are so
obvious as to require little elaboration. For
scientific analysis, they indicate that the
quantity-theory approach to income change 1s
likely to be more fruitful than the income-
expenditure theory approach; that the first
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corresponds to empirical relations that are far

more stable over the course of business cycles

than the second. . . . For economic policy, our

findings indicate that control over the stock

of money 1s a far more useful tool for affecting

the level of aggregate money demand than control

over autonomous expenditures . . 86
FM conclude that ". . . it is what monetary policy does
to the stock of money rather than what it does to interest
rates that matters most."87 Also, "changes in the stock
of money have an effect on a much broader range of capital
assets and correspondingly broader range of associated
expenditure"88 than 1s recognized by the 1lncome-expenditure
approach.

Much of the procedure FM followed in this study has
been subjected to criticism in the literature. Chapter
ITTI will fully present the objections others have found
to this study as well as some criticisms not yet appear-
ing in print and, so far as is known, are original with

this author.

2
j
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CHAPTER III

THE CRITICS OF FM

Introduction

In this chapter we shall review the criticisms of

1 plbert

the FM analysis contributed by Donald Hester,
Ando and Franco Modigliani2 (hereafter referred to as AM),
and Michael DePrano and Thomas Mayer3 (hereafter re-
ferred to as DM). The three sets of authors frequently
offer similar criticisms. We shall try to avoid repeti-
tion by including in our review of AM only those criti-
cisms not fully discussed by Hester and 1n our review of
DM only those criticisms presented by nelther Hester nor
AM.

FM have responded to the objections raised by their
critics;u the critics, in turn, have 1ssued rejoinders.5
We shall include the pertinent remarks from these ex-
changes as we proceed, rather than place them in a sepa-

rate section. Along the way, we shall also interject

our own criticisms, comments, and interpretations.

63
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Hester's Analysis

Objections to the FM Analysis

Hester limits his comments to FM's equations (1')

6

and (2')” and, therefore, to only the first of the four

7

comparilisons listed above. He objects to the national
income and product account categories FM included in
their concept of autonomous expenditures and to the
"criteria" (i.e. conditions (1) and (ii)8) FM used to
choose these categories.

Definltion of Autonomous
Expenditures

Hester submits that T and I "are not likely to be
exogenous"9 and that, therefore, A [= K + (G-T) + (E-I)]
contains endogenous elements. Setting aside the fact
that imports may be endogenous, Hester argues that if T
is induced, the proper autonomous concept is L where L =

K+ G + (E-I). He then proceeds to show that it is pos-

sible for roL to take on a "high value"10 without a
11

correspondingly high value being assigned to Pope Thus,
1f the proper autonomous item is L and not A we could

arrive at a high value of r which would support the

CL
"Keynesian" income-expenditure theory and a low value of

Top which would reject its importance. Since FM used A

C
as thelr measure of autonomous expenditure and since L 1s

a more reasonable definition, Hester states that:
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"Friedman and Meiselman have stacked the cards against
the Keynesian model in their comparisons by ignoring the
fact that taxes are a function of income."l?

Hester considers next the dependency of imports on
income and says that "by an argument completely analogous
to that for taxes, failure to eliminate imports from L
will serve to misrepresent the autonomous expenditure
model."13 Thus another possible and more "appealing"
measure of autonomous expenditure, Hester feels, is L'
where L' = G + GPDI + E = L + I + D where D is capital
consumption allowances. Hester adds D to K because he
feels that gross private domestic investment 1s more
accurately measured by the national income statisticians
than is K. This is because K is computed by subtracting
D from gross 1lnvestment and D is only an "imperfect

w1l

approximation for actual depreciation. Later he

states that

while in principle net investment is the ideal
concept, 1t 1s well known that depreciation mea-
sures are highly imperfect and that measurement
errors bias correlation coefficients toward zero.
The fact that we don't know how to measure depre-
ciation is not grounds for rejecting an autono-
mous expenditure theory.l

Hester proposes two more revisions in the autono-
mous concept. First, "spurious correlation exists be-
tween M [our I] and C"16 since "part of imports is in-

nl7

cluded in consumption. Therefore, Hester subtracts

imports from L' which results in a new concept, L'',
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equal to G + GPDI + E = I. Since L'' = L' - I and since
L'=L + I + D, Hester defines L'' = L + D. Therefore,
Hester claims the "spurious correlation" of imports with
consumption will be removed by correlating C with L".18
This, of course, is nonsense! L' does not contain the
variable I; subtracting I from L' re-introduces imports
into the autonomous concept and simultaneously, therefore,
re-introduces the so-called "spurious correlation" with
C. In this case, Hester has done precisely the opposite
of what he claims to have done. The second revision
Hester proposes is L'''., L''' 1s defined as L'' minus
inventory investment.19 This adjustment is made because
Hester feels it 1s proper to assume that inventory in-
vestment (which is included in GPDI) is endogenous; that
is, "variations in consumption may cause negative varia-
n20

tions in inventories.

FM's reply.--In response to Hester, FM point out

that their initial treatment does allow both T and I to
be endogenously determined. FM contend that (G-T) and
(E-I) are exogenous on their own account, with T and I
each being endogenous (both are functions of income)
and G and E each being "mixed" categories, i.e. "'the

ynel

sum of an induced and autonomous item. FM feel that

"'forelgn countries . . . spend on U. S. goods . . . [a

certain amount which is determined exogenously] . . . plus

122

what they earn for (U. S.) imports. As for government
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expenditures, FM say "we can regard the government as
deciding that total expenditures shall equal what is
raised by taxes plus (or minus) a specified sum to be
financed by borrowing (or used to repay debt)."23

If we apply FM's rationale for defining a variable
as falling into a "mixed category" to, for instance,
consumption, we easily discover the absurdity of such a
definition. The consumption function, C = a + BY, is the
sum of an "autonomous" amount, o, and an induced amount,
BY. Therefore, to be consistent with their above treat-
ment of exports and government expenditures as "mixed,"
FM would have to regard consumption as "mixed" as well.
Consumption could be considered as endogenous, according
to their reasoning, only if the consumption function were
C = BY. Clearly, if a variliable 1s influenced by other
variables specified 1n the set of structural equations,
1t must be considered as an endogenous variapble. If it
is not endogenous, 1t must be exogenous since it is then
completely determined outside of the model. All this 1is
not to say that a model could not be constructed which
would treat, for instance, the government deficit as
exogenous while simultaneously treating G and T each as
endogenous variables; but it seems 1t would be necessary
to include in the model some type of "decision" or '"reac-

tion" functions which would explain how the government
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wlll behave in order to keep the deflcit at its exoge-
nously determined level.

FM attempt to show that thelr model 1s consistent
wlth treating T as endogenous. This 1s done by defining
the consumption function as C = a + bY and defining in-

come as Y = C+A where A = K + (G-T) + (E-I). These two

equations form a "complete model";2u the reduced forms - -
for C and Y are
_ _a b _ _a 1 '
Cc = 1o + o A and Y = Y + 1o A.

FM then argue that "the value of T is not required for

25

the solution"; but, setting T = f + g¥, T can be

derived as

According to FM, "these equations demonstrate that, con-
trary to Hester's assertions, there 1s no 1lnconsistency
between our model and the treatment of taxes as in-
duced."26 This argument does not seem to be correct,
since T enters the variable A. A is then equal to K +

G -f - gY¥Y + E-I., Thus, A i1s induced and the FM reduced
forms are not reduced forms at all. The model FM present
is inconsistent with taxes belng endogenously determined

and A exogenous.
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FM respond to Hester's demonstratlion that the corre-

latlon coefficient between C and L will be at least as
great as the correlation coefficient between C and A
with the assertion that "since L = A + T, it 1s easy to
see that roL 1s the correlation of C with A plus part of
1tself and hence will be larger than Toa if Top < l."27
This 1s disturbing on two counts. First, this statement
is inconcsistent with FM's remark that "the value of T is
not required for the solution" to the system of equations
discussed in the above paragraph because they are now
argulng that A, in fact, includes T. Thils verifies that
our argument in the above paragraph i1s a proper one.
Secondly, since L = A + T =K + G + E - I, 1t is not true
that L is the sum of any item "plus a part of 1itself."
L, in fact, only removes a variable previously included
in the definition of autonomous expenditures. It seems
FM refuse to admit the obvious fact that the government
deflicit plus taxes must equal government expenditures.

FM state that "we examined explicitly all but one
of the alternative definitions he [Hester] proposes (we

did not consider L''', which excludes inventory invest-

ment); . . . we presented statistical evidence on each;
and . . . we explained why the evidence seemed to favor
28

the concept we finally used.” Since FM based their

choice of the definition of autonomous expenditure on
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the criteria presented above, we proceed to Hester's

criticism of these conditions.

Criteria for Defining
Autonomous Expenditures

Regarding the criteria (conditions (i) and (ii))
FM used to decide which national income account cate-
gories to include 1in the concept of autonomous expendi-
tures, Hester writes:

Suppose there exist two doubtful components of
autonomous expenditures, G and H. Somehow I is
known to be autonomous. Then Friedman and
Melselman argue that a necessary condition for

G to be autonomous is that rg(r+g) > rcr and

rcec. Suppose in fact G is autonomous. Assume

H 1s also autonomous and negatively correlated
with G, but independent of I. In thils case, rgg
may exceed rc(r+g) and G will be erroneously
rejected as autonomous. Their test 1s sensitive
to the variances and covariances of I, G, and H.
The Friedman-Melselman test is ill-suited for its
task; components of autonomous expenditure will not
be reliably selected by their procedure. Theory
or "intuition" is necessar¥ to specify components
of autonomous expenditure.<29

Some remakrs on Hester's criticism.--Hester is

correct 1n his assertion that FM's criteria are invalid.
This holds true not just in the case of finding a defi-
nition of autonomous expenditures, but also in the FM

attempt to define the money supply.

We have shown above30 that when FM consider a defi-
nition for money they state that 1f M and T are perfect
substitutes then the condition, rY(M+T) > Tym and Tyms

holds. They argue that they should, therefore, test to

| Loa—
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see whether the condition holds. If 1t does they will
claim M and T are perfect substitutes (implying both
items can be considered as money). If the condition does
not hold, then M and T are not perfect substitutes and T
cannot be accepted as part of the money supply.

This method is invalid. If the condition 1is found
to be satisfied, we cannot say anything about the sub-
stitutive nature of M and T. The condition, rY(M+T) >
TyM and Pyrs is not a sufficient condition for M and T
to be perfect substitutes. Therefore, even i1f the condi-
tion is satisfied, M and T may or may not be perfect
substitutes. We will call the statement "M and T are
perfect substitutes" p; and call the statement "the con-
dition holds" q. The statement "M and T are not perfect
substitutes" will be denoted by ~ p, and "the condition
does not hold" we will call ~ q. The conditional state-
ment "if p then qQ" 1s not equivalent to the converse "if
q then p." The contrapositive "if ~ q then ~ p" is
equivalent to "if p then gq." Therefore, if the condition
rY(M+T) > Tym and Tym 1s not satisfied we can say that
M and T are not perfect substitutes; but we can say this
only if the original conditional statement 1is true.
However, FM are completely incorrect in treating the
conditional statement as equivalent to the converse.

We can now interpret Hester's criticism of FM's

condition (1) concerning the definition of autonomous
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expenditures. (Condition (i) is directly analogous to
the single condition for money.) Hester is saying that
since the element we are testing can be autonomous even
though condition (1) is not satisfied, the contrapositive
and, therefore, the original conditional statement is not
true. That is, he argues that G belng autonomous is not
sufficient for condition (i) to hold; or, in other words,
it is not true that a necessary condition for G to be
autonomous 1s that rC(I+G) > Tot and Toge Therefore, he
concludes that the FM experiments are based on an invalid
statement causing an invalid statistical definition of
autonomous expenditures.

Hester only argues that the conditional statement
is not true. 1In Appendix A we offer a formal proof that
Al and A2 belng perfect substitutes as autonomous ex-
penditures does not imply that conditlion (i) holds.
Obviously, this proof will also show, simultaneously,
that the condltional statement for M and T is not true

either.

Hester's Tests and Results
Hester's battery of tests is not very elaborate.
It involves computing (using annual data) the correlation
coefficlents between C and each of the four definitions
of autonomous expenditures which he feels are improve-
ments upon FM's A. We repeat them here in order to aid

the continulty of presentation. They are:
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a) L=G+K+E -1
b) L" = G + GPDI + E
¢c) L'' =G + GPDI + E - I
d) L''' =G + GPDI + E -V
where V 1s change in inventories.
The correlation coefficients were computed for
various subperiods between 1929 and 1958. We reproduce

Hester's table whicn presents the results of his tests.

TABLE 4.--Correlations between consumption and the money
supply and various measures_of
autonomous expenditure.31

Years oM TcA TeL Perr Ten'r Teoprr
1929-1939 .912 .937 .903 .957 .933 .976
1933-1938 .991 .935 .995 .992 . 997 .997
1938-1953 .958 .397 .755 .837 .809 .817
1939-1948 .964 .173 JA471 .566 .519 .527
1948-1957 .990  .756  .925  .964  .961 .969
1929-1958 .974 .706 .915 .953 .943 .949

Hester finds, in general, that his four definitions
performed better than the FM definition in the sense that
"with the exception of the 1929-1939 period, the correla-
tion between consumption and every proposed measure of
autonomous expenditure exceeds rep @s expected."32
Hester concludes his paper with an evaluation of

the scope of the FM analysis: ". . . as both autonomous

expenditure and quantity models predict a high correlation
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between Y and M (and hence C and M), high correlation be-
tween the money supply and consumption are of 1little

value in discriminating between the models."33

FM's Reply

It 1s FM's contention that "the appearance of sub-
stantial difference between his [Hester's] results and
ours derives primarily from the shorter period his calcu-

lations cover'."3Ll

FM point out that Hester's alternative
measures of autonomous expenditures display higher correla-
tion coefficients than does the money supply only for

periods 1929-1939 and 1933-1938.°3°

AM's Analysis

Critique of FM's Study

FM's Treatment of the
Autonomous Expenditures
Model

AM assert that the FM results from testing the cor-
relation coefficients between autonomous expenditures and

w36 Tpis irrelevancy, AM

consumption are "irrelevant.
submit, arlses from a misspecification of the consumption
function; the inclusion of the war years, 1942-1946, in

three of the six subperiods after 1929; the inclusion of
induced components in the explanatory variable which re-

sults in a least squares bias; and the combination of

exogenous variables to form a single variable.
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Misspecification of the consumption function.--AM

claim the misspecification of the FM consumption function

1s due to the structural equation
(a) C =a + bY + §

where § = random disturbance.

We recall that equation (a) along with
(b) Y=C+ A

leads to the reduced form equation for C

_ b
() C =g+ g A + 7% 6.

AM object to equation (a) and say it should be

replaced by the more "conventional" consumption function
(a') ¢ =a + bYd + §

where Yd = disposable income.
So far, this 1s the same argument as Hester's. However

AM also replace (b) with
(b') Yd = C + S.

Equations (a') and (b') yleld a new reduced form equation
for consumption

a

(e") C =35+ 1% 15
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AM then argue that since S =A -R-H-W-T the FM

£
reduced form is valid only if Yd is replaced by Yd +

R+ H+ W+ T, in equation (a'). "But this surely in-
volves a grievous misspecification of the consumption
function n39

The war years.--AM claim that during the war years

. consumers may have been persuaded to consume
abnormally small proportions of thelr income for
patriotic reasons, and/or they may have changed
their consumption habits in response to rationing
and to unavailability of some goods. Hence any
test 1ncluding these years 1is worthless unless
it has been shown that the results are largely
1nvarianE whether these years are included or
omitted.

AM tested four regression equations to discover
whether thls 1invariance existed. One equation regressed
A on C for the 1929-1958 period; the second regressed A
on C for 1929-1958 exclusive of the years 1942-1946; the
third regressed M on C for 1929-1958; and the fourth
regressed M on C for 1929-1958 exclusive of 1942-1946.
The coefficient of determination between A and C rose
from 0.49 to 0.92 when the war years were excluded; the

R2 between M and C changed from 0.94 to 0.98 when the

same years were not :lncluded.u1

Because of the differ-
ences 1in the R2's for the non-war period and the total
period, AM claim "the omission of these years [1942-1946]
makes an overwhelming dflff‘er'ence."u2
FM discount AM's results since FM based thelr con-

clusions on the results for shorter subperiods rather
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than on the period as a whole.u3 However, the lowest
correlatlon coefficients FM obtained were for the periods
1938-1953 (r,, = .397) and 1939-1948 (r,, = .173) both
of which include war years.uu

Induced components in the explanatory variable.--

The third objection AM ralise concerns the explanatory
variables A in equation (c) and S in equation (c').
Dropping H and W from the definition of personal saving
and re-writing S as K + G + E - [T+I+R], AM argue that

S (and, also, A) cannot be considered autonomous because
the variables T, I, and R are not ". . . uncorrelated
with the residual error of the consumption function

. ""5 AM decide to

. . call "autonomous" those variables that are
expected to be uncorrelated with the error term
of the test equation under consideration, and
call "induced" all other variables. Autonomous
variables in this sense are not necessarily
"exogenous" in the usual sense of being deter-
mined entirely outside the economic system and
therefore uncorrelated with the error term of
any structural equation. Thus exogenous variables
are autonomous, but not all autonomous variables
are necessarlly exogenous.

Thus, AM conclude:

The three components in the square brackets could
not possibly be regarded as autonomous in the
sense defined above. The movements of each of
these three components are closely related to
that of consumption (either directly as in the
case of imports or through income as in the case
of taxes) which in turn is clearly related with
the error term € [our 6] of the consumption
function. Since S thus includes items correlated
with € [emphasis mine], it will in general be
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itself correlated with €. It is well known that
under these conditions direct regression of C

on S will yield biased estimates of the coeffi-
clents as well as of the variance of the error
term.

Two comments are necessary before proceeding.
First, by defining as autonomous "those variable ex-
pected to be uncorrelated with the error term of the
test equation under consideration," AM are allowing lag-
ged endogenous variables with no autocorrelation to be
defined as autonomous. Secondly, AM's discussion of
items being related to C and therefore with € is valid
only if "related" 1s synonomous with "dependency." The
term, related, cannot mean merely that the components
are correlated with consumption. For lnstance, we could
assume G to be exogenous and find that G is also highly
correlated with C; but the correlation with C would not
imply that G was also correlated with €.

AM argue, further, that since e will be positively
correlated with I and T, fluctuations in € will tend to
be negatively correlated with fluctuations in S (and
also A). Thus, the coefficients of the regression equa-
tions associated with (¢) and (c¢') will be blased down-
ward. This may cause "the regression coefficient of S
(or A) on C and hence also the correlation coeffi-
clent . . . [to be] zero or even negative . . . nt8 The

relationship between R2 and the coefficient of S (or A)

in the regression equation is
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32

L(S,-8)
=12

z(Cy-C)

where Si and Ci are the observation on S and C respec-

tively and S and C are the corresponding means of the

49

sample values. Clearly the smaller ( ) is in

absolute value, other things remaining unchanged the

smaller R® is. However, the SLS estimate of ( ) is
L(84-8)(cy-C)
equal to ; 1t 1s extremely difficult to
Z(S —S)

consider a smaller ( ) without simultaneously allowing

L(8y -5)2
S to vary as well. Therefore, AM's last state-
Z(C -0)2

ment is not obviously true.

Combining exogenous variables.--AM point out that

the various exogenous varliables FM conslder as components
of A, namely (G-T), K, and (E-I) can be combined to form
A only 1f the coefficlients of each of these variables
explaining induced expenditures are equal to each other.5O
The veraclty of thls statement can be 1llustrated

by considering

(1) Uy = By + ByAy) + BoAp * e

to be the true model, where A and At2 are two exogenous

tl
items which FM include in theilr one variable, A. Assume

the estimated equation 1s
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The estimates of

(3)

Since the number

of observations o

where Aéi =

U = Ut - U.
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Therefore, 31 is a blased estimator of Bl (1.e. E(Bl)-
B, # 0) unless B, = Bs. (Similarly, 61 will also, in
general, be a biased estimator of 82).

In Appendix B we discuss the comparative sizes of
the R2's associated with equations (1) and (2). We also
consider the relative effects on the R® of equation (2)
when positively correlated variables are added to form A
versus the case in which negatively correlated variables
form the composite. The latter consideration 1s neces-
sary in light of AM's comment in the preceding section
that FM's procedure blases the income expenditure correla-
tions downward. The former 1s of interest since FM are
more concerned with the correlation coefficient of equa-

tion (2) than with Bl.

AM's Autonomous
Expenditure Model

AM construct a model based upon a "conventional

elementary form of the consumption function given by

[(6)1C =cy+cy ¥o4 g.m21

They define Yd as

i

(1) Y9 2 ¢+ 5 =22 +x2+ 21+t

52

where Za and xa are defined to be autonomous and

N
»
"

Kl + G + E

bl
]

T + T, + T

p2 ¥ Ty * Tt Q-H -V
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where K1 = net investment in plant and equipment and in
residential houses
G = government purchases of goods and services
E = exports
T = property tax portion of indirect business
b2 taxes
T4 = net interest paid by government
T 5 = government transfer payments minus unemploy-
& ment insurance benefits
Q = subsidies less current surplus of government
enterprises
H = statistical discrepancy and 53
W = excess of wage accruals over disbursements.
AM express the induced components Zi and Xi as linear

functions of the following variables: Y%, C, X2, and

Za; Xi is also allowed to be a linear function of Zi

i

and

Z~ 1s correspondingly permitted to be a linear function

of Xi. According to AM, thils yields the reduced form:

(8) C = ag + azza + axxa + e¥,

AM consider the possibility that a, = o,  and re-write (8)

as
= , a a *%
(9) C af + ol (2% + X%) + e¥%%,

Both (8) and (9) are tested for the period 1929-1958
(excluding the war years, 1942-1946) using annual series.

AM then state that 1f the consumption function were

d 54
1 Yt + c2 C

(10) C, = ¢,

the reduced forms (8) and (9) would become

a a
(11) ¢ BO + B .Z° + Bxx + BéC + €'

z t-1

, a,,a
(12) ¢ = gy + 82(z%+x®) + glc, | + €',

0 1
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Equations (11) and (12) are tested for the same period as

equations (8) and (9). AM also carry out similar tests

replacing C with ¢f = ¢ + z1 1n equations (8), (9), (11),
and (12), where z1 = Ko-I
Ko j K-Kl and55
I = imports.

This second set of tests AM claim "were inspired by a
criticism kindly offered by Friedman to an earlier draft
of this paper."56 Since

. « + the baslc issue with which FM are cone
cerned . . . is which of the two models [quantity
theory of money versus income expenditure approach]
does a better job of accounting for the behavior
of a broad measure of income such as NNP . . .
[and since NNP = C + z1 + za] . . . Friedman has

. suggested that . . . the dependent variable
in our tests should not be C, but rather the
entire induced component, i1.e. C + 21

The results of AM's tests are reproduced below:

TABLE 5.--Multiple correlation coefficients and unexplained
variances of equations 8, 9, 11, and 12 with
C and Cf as dependent variables.58

Using C as Using cf as
Dependent Variable Dependent Variable
Equation

2 2 2 2
R Se R Se
8 .995 41 .995 37
9 .992 69 .991 66
11 .998 16 .996 29
12 .997 23 .994 43

Variance of C = 7515
Variance of Cf = 6584
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Recalling that when A is used for the autonomous

concept for 1929-1958 (excluding the war years) the

corresponding R of equation (8) is .92 with Sg = 601,

AM comment that the results in Table 5 show "that re-

placing FM's variable A with the more relevant variable

@ + 2% . . . reduces the unexplained variance [of C,

2
e

X

i.e. S7 is reduced] from roughly 600 to 69, a reduction

of nearly 90 per cent."59 They note also that "the
variance left unexplained by . . . [(8)] is less than half

as large as that left unexplained by FM's money equation

for the same period [the Sg for the latter equation =
174; the corresponding R® = .98,60]."61 Alternative defi-
nitions of autonomous spending improve the fits with C
since they all reduce the unexplained varliance of C.

At this point we interject AM's rationale for com-

paring the Sg's rather than the R2's. AM argue that

even in terms of the issue posed by FM--which of
the two "rival" models is more successful in
accounting for the movement of NNP, given the
relevant autonomous variables--the reldevant
measure of "success" is the variance of the
residual error and not the correlation coeffi-
cient [emphasis mine], which depends on the
ratio of this variance to another variance, and
which can be radically changed by a mere trans-
formation of varlables in many cases.

AM claim that

for each of the equations contalning the de-
pendent variable lagged [i.e. Ct-31 in this
case], we can drastically reduce the correla-
tion coefficient by changing the dependent
varlable to a first difference, without thereby
changing the error variance or the estimates of
the regression coefficients .63
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AM fail to point out however that the "variance of
the residual error" can be "radically changed" with even
less effort than a transformation of variables. All that
is needed 1s to express either an independent variable or
the dependent variable in different units, say millions
of dollars instead of billions. This will not alter the
corresponding coefficient of correlation, however. AM's
second statement 1s also open to questlion. Consider

their equation (12):
= a,,a
(12) C, = By + B} (2°+X )t + BiCL_q tE'.

AM submit that they can "drastically reduce the correla-
tion coefficient by changing the dependent variable to a
first difference" without altering Sg. To change the left
hand side of (12) to a first difference we must transform

(12) into:

= _ ¥ * a,ya

* 'ER]
+ Bcct-l + € .

Using the general formula which related R2 to ng

where S% is the total sum
of squares of the dependent
variable

(14) R® = 1 -

wn )]
= D
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we see that in order for Sg to be of equal value in equa-

tions (12) and (13), the following must be true:

2 2, _ o2
(15) S (l-Rc) = Sg

¢ Ac
It 1is not obvious that this will necessarily be the case
when (12) 1s replaced by (13).

FM's reply.--FM offer several rebuttals. They argue

that AM: (1) give no reason for using the autonomous

expenditure variable, Za+Xa;6u (2) do not once consider

the criteria FM set up to choose among possible candi-

dates for autonomous expenditures;65 (3) are preoccupied

with searching for the highest correlation coeff‘icients;66

(4) use different periods (i.e. they only look at 1929-

67

1958) than FM do; and (5) present an irrelevant and

"unnecessary" analysis since it is based on a consumption

function(s) that FM d4id not assume.68

Criticism of FM's Equations
Involving the Money Supply

AM contend that the demand for money function "im-

plicit in the FM tests"69 is
D -
(16) MY = gN + gy * €

where N = net national product.70 AM point out that, in
other words, Friedman has specified the demand for money

function to be
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S

M2 N3 71
(17) 57— = v ﬁg— + n¥*
p p
where N; = permanent net national product
P = population
np = permanent price level.

Assuming 6 = 1, v = 15 Yo = 0, and n = n¥ Pnp, AM derive

the following from (17):
(18) MD = vy, N¥ + y_ . +n
1'p 0 ’
AM use as an approximation of N¥

(19) "N_, = B (1-p) I N

where B 1s an adjustment factor for the time trend in N,
a number slightly greater than unity. Friedman thinks
that p is about .7."72 Substituting for N; into (18)

and assuming that

D _

(20) Mt = Mt
where Mt = currency plus demand deposits adjusted, AM
derive

73
= |

(21) Nt 60 + 61 M, + 62 Np,t-l +n

AM claim

in order to make thelr test at least roughly con-
sistent with Friedman's own model of how money
affects income through the demand for money, FM
should have added to their test equation the
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variable N, +_; and judged the importance of money

from the oV&B-ll fit of this equation and the

partial correlation of M.T4

Another possible reason the FM tests might be
biased, according to AM, "is that, under the institu-
tional arrangements prevailing during the period covered
by the tests, M was at least partly induced, and in con-
sequence positively correlated with the error term of
. . [equation 16] . . . or . . . [equation 21]."75

Therefore AM suggest replacing M with the variable

M*, defined as the estimated maximum amount of

money (in the conventional definition) that

could be created by the banking system on the

basis of the reserves supplied by the monetary

authority (except in response to commercial

bank borrowings), account being taken of re- 76

serve requirements and currency-holding habits.

That 1s, AM defline M¥* as
L-B
nM# = —Z°
M i“E M,

where L denotes currency 1in circulation plus member bank
deposits minus reserves against time deposits minus re-
serves against U.S. Government deposits (when required);

B denotes member banks borrowings from the Federal Reserve;
and E, member bank excess reserves.“77 According to AM,

M* is likely to be "more nearly autonomous than M and

o . e fhe substitution 1s therefore a step in the right

n78

direction.

FM's reply.--FM have no objection to the theoreti-

cal judgments AM used in this section. They do, however,

object to the specific definition of M¥ which AM chose.
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FM interpret the "reserve requirements" mentioned in M¥

as legal reserve requlrements. This item should be
altered, FM argue, to banks' desired reserve requirements;
for 1f L were legal reserve requlrements and were equal

to zero, then "M* would approach infinity."79

Tests of AM's "Quantity
Theory" Model

AM do not test equation (21) in the precise form
given above. The variable Mt 1s never used. Instead
a serles of tests are run with either M¥ or Mf (where
Mf = "currency outside banks plus demand deposits ad-
Justed, plus time deposite 1n commercial banks"so) as
an independent variable. AM also run a set of tests with
C and another set with C

substituted for N as

t-1 p,t-1 t
the dependent variable. Sometlimes AM regress the de-
pendent variable on the money stock only; at other times
two independent variables are included 1n the regression
equation. Table 6 reproduces the R2's and Sg's which AM
found. All tests covered the single period 1929-1958
excluding the war years and all used annual data.

AM contend that the results of the equation using

N, as the dependent variable and m' and Np t-1 as the
3

t
independent variables along with the equation using Nt
as the dependent varlable and Mf and Ct—l as independent
variables "are consistent with the view that FM's high

correlations are somewhat misleading and that money
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affects income through a mechanism which 1s quite dif-

ferent from the simple one envisaged by Friedman ."81

AM point out also

that whether one uses M* or the more dubious
variable M [Mf], the variance of the error of
prediction of NNP [a label AM have given to the
residual variance], though modest, is still
three tofbur times larger than that resulting
from using Z2@ and Xa, and four to five times
larger than thgt resulting from using Za, Xa
and Ct-l .o.oL02

TABLE 6.--Multiple correlation coefficients and residual
variances for AM's various regression equations on_the
money supply, 1929-1958, excluding 1942-1946.83

Using N¢ as Using C¢ as
Dependent Dependent
Independent Variables Variable Variable
in Regression Equation
2 2 2 2
R Se R Se
mt 974 438
f
M ] Np,t-l -991 160
mt, ¢, 992 147 .997 25
M#* .939 1,102 .935 524
*
M¥* | Np,t-l .992 139
*
M¥* Ct-l .993 122 .997 23
Variance of N, = 16765 Variance of C, = 7515

AM's statement that their results show FM's high

correlations to be "misleading" is partially based on the

fact that the partial correlations between Mf and N, are

t
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"dramatically smaller" than the simple correlations [in

one case r £ = .,527 and in the other r £ =
NeM Ne_q NeM™-Coa

.29]. At this point AM should be reminded that these

partial correlation coefficients show only the additional

proportion of the total variance of N_ explained by Mf

t

after the effect of N (in one case) or of Ct-l (in the

t-1

other) on N_ has been taken into account. The partial

t
correlations do not show the proportion of the variance
in N_ explained by Mf holding the other indepdnent vari-

t
able constant. Parenthetically, FM should also be re-

minded of the limited use to which partial correlations
can validly be subjected. In Chapter II (p. 15) we have
quoted FM's statement as to what they belleve partial
correlation coefficients show. Clearly, they have con-
tributed too much causal significance to this statistilec.
AM's comparison of the "error of prediction of
NNP" 1is questionable. The dependent variable regressed

a a

on 2, X7, and C for instance, was Cf which had a

t-1°
variance for the period of 6584. The dependent variable

used 1in the tests with the money supply (which AM compare
with the variance of Cf) is N, which has a variance of
16765. Therefore, to say that "the error of prediction
of NNP" when money is the independent variable 1s "four

a

to five times larger" than that when Za, X~, and C

t-1
are the independent variables has no relevance since the

variance of the dependent variable 1s different in the
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two cases. They would have moved to firmer ground had

they compared only the R2's.

AM's Appendix

In thelr appendix AM attempt to show that high
multiple correlation coefficients of regressions of in-
come on autonomous expenditures and of income on money
are consistent with the "general Keynesian system."8u

They begin with the following nine equation model ex-

pressed 1n terms of the endogenous variables C, Yd, Za,
M, Xi, Zi, Cf, N, and r; two exogenous variables, x2 and
M¥; and one lagged endogenous variable, Ct—l:
c =c(yd, r, Coq) + e: (consumption function)
7% = f(r, Co_q) + €} (investment function)
M =L(N, r, C,_q) + ”3 (demand for money function)
M = B(r, M¥) + n: (supply of money function)
i _ d a a i
Z- = sz + ch + ZXX + zzZ + ziX + 24 + n,
1 _ d a a i
X* = ny + ch + xxX + xZZ + xiZ + X4 + nx
R AR G AR -
cf=c+2t

where r 1s the rate of interest.85 All other variables
have been defined earlier. AM then assume that all equa-

tions are linear homogeneous of degree one (i.e. all are
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linear and there is no constant term) and proceed to re-
duce the system to four equations 1n the four endogenous

variables Cf, r, M, and 72 .

(1) cf —cz2 4+ cp =

1 of = 030py ¥ eXT e
(2) z2% + fir = £,C_q + €,
(3) -1, cf - 112a +1yr + M= -15C ) + Ny
(4) —byr + M = byM¥ + n_ 86

According to AM "the first two equations summarize the
real part of the system while the last two relate the
monetary side representling, respectively, the demand and

supply equations for money,"87

and will represent the
"general Keynesian system."

AM consider two views of income determination. The
first one is that money "matters not at all" which AM
call the "Effective Demand Only (EDO)" model. The second
is that "money only matters" which they label the '"Money
Only (MO)" model.88

AM argue that the EDO model's "essence 1s that
effective demand, be it for consumption, capital forma-
tion, or government outlay for goods and services, 1is
totally unaffected by interest rates (or directly by
the money supply)."89 Therefore, they argue, the EDO

model 1is derived from the general Keynesian system by

setting s and fl equal to zero. These coefficients,
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AM claim, "provide the link between money and commodity
markets."C AM discuss the derivation of EDO from the
general model further by stating:

It is readily apparent from . . . [equation 2]
that under these conditions Z2 can be regarded as
a predetermined variable [emphasis mine]. Simi-
larly, we see from . . . [equation 1] that Zza
together with the other predetermined variables
will determine Cf and hence also Ccf + Zza up to a
random term e., independently of money supply M
or M* [emphasis mine]. On the other hand EDO
has no special implications for equations . . .
[3 and 4] except that the coefficient . . . [17]
in . . . [3] must definitely be positive (or at
least nonzero), for else the rate of interest
would not appear in the system at_all and the
system would be overdeterminate.9l

Before presenting AM's adjustments to transform
the general model into the MO model, we first note they
have not made sufficient adjustments to derive an EDO
model. What 1s important for the EDO model 1s that only
the real sector 1is allowed to affect Cf. However, by

not specifying that 1, equal zero, Cf is still influenced

1
by the supply of money. Secondly, if fl = 0 as AM

specify 1t must be, equation (2) becomes z? = f2ct-1 +

a"

€_. This does not mean, however, that 2 can be re-

z
garded as a predetermined variable." If we specified a
consumption function, for instance, to be Ct = BYt-l + €
following AM's reasoning, Ct would be regarded as pre-

determined. But C,_ 1is nelther exogenous nor lagged in

t
our consumption function. Thus, of course, 1t is not

predetermined. The EDO model does not imply that z2 is
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a predetermined variable. The proper statement would
have been that AM were now assuming z% to be exogenous
and also dropping equation (2).

In order to transform the general system into the
MO model, AM argue:

. +« « the equation obtained after eliminating M
by a simultaneous solution of the demand and
supply equations must contain only the endogenous
variable N. In terms of our model this means
that . . . [1p] of . . . [equation 3] and . . .
[by1] of . . . [equation 4] must both be zero.

. + » Finally, we may note that the MO model has
no special implications concerning . . . [equa-
tion 1] and . . . [equation 2] except that . . .
[col and . . . [f1] cannot both be zero, for
otherwise r would appear nowhere in the system,
making it overdeterminate.92

The adjustment AM make to derive the MO model are
also incorrect. The MO model, we submlt, means that
real variables such as X% do not influence Cf or z2

However, AM do not specify coefficient cy to be equal to

T ana z2.

zero. Therefore, both Xa and M¥* influence C
This is not a "money only matters" model after all.

What caused AM to make such specifications on the
general model? We submit they made the statements they
did in order to justify testing the equations reported in
the body of their work. In their Appendix, AM write:

[(Equation 1] will be readily recognized as identi-

cal in form with . . . [our equation 12 on p. 82],
which was used in our test of the income-
expenditure theory . . . , except that the vari-
able r was omitted. Hence, the term . . . [-cor]

must be regarded as included 1n the error term of
. « . [12]. Similarly, by solving . . . [equation
3] for (cf + za) = N, obtaining . . .
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1 1 n
_ 1 3C 2 r - d
[ N = T M+ g=t-1 4 — ]
1 1 1 1

it is immediately apparent that thils equation
is identical in form with . . . [an equation]
used in our test of the money model . . . ,
except again for the absence of the term in r
which 1s therefore implicitly lumped with the
error term. Finally, if we use . . . [equation
4] to eliminate M from . . . [equation 3] and
solve the resulting equation for cf + za,

we obtain

bu N 1 12+bl ns+nd
— — C +
1& 1

(N =

which clearly corresponds to . . . [another re-

gression equation used in their test of the money

model], except again for the omission of the r

term.93

In order for equation (1) to contain only one

dependent variable, 7% must be autonomous and o must
equal zero. It 1s then the equation (12) on p. 82. 1In
order for the two money equations AM mentioned in the
above quote to be the ones AM tested 1n the body of
thelr paper, 12 and bl must equal zero. It seems highly
coinclidental that in order for the equations tested to
be free from biased estimates, they need precisely the
Same assumptions AM made in deriving the EDO and MO
models. However, as we have shown, the assumptions
wWhich AM made still do not free the equations tested

Trom the simultaneous equations bilas if these equations

Come from the "general model." It seems ironic that AM,
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after taking considerable space in the body of their
paper to criticize FM for the simultaneous equations
blas in their equation, would turn right around and com-
mit the same error.

FM's reply.--FM attack the "general Keynesian model"

proposed by AM. Namely, FM argue (a) "if the simple
models are to be elaborated, the introduction of a price
level seems like the first and most important elabora-
tion that 1is required,"gu (b) "the equations . . . [(1)

to (4)] . . . that AM use as their approximation to a

more complex and generaly system are not homogeneous be-
cause of the presence of the interest-rate terms. Accord-
ing to that system, doubling all flow variables and the
stock of money would imply doubling the interest rate,"95
(c) M* 1is "logically defective and . . . empirically mis-

n96

leading, and (d) Cf "has no clear economic significance.

DM's Analysis

Criticisms of FM's Study

Misspecifications of
the FM Model

DM confine their attention to the misspecifications
in the equation FM tested as representative of the autono-
mous expenditures model. DM show that the slngle equa-
tion tested by FM can be derived as a reduced form from

the following model:

n97
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c=a + oyd

N=C+P+G+E-1I

Y~ = N-T

av I =
L[} 1] ]
@1 o 3

= 9}
"
11

98

H
]
i

where all variables except P were defined above. P
equals net private domestic investment. "Transfers,
corporate retained earnings, and some minor ltems are
neglected for simplicity."99 The reduced form equation

for C 1is

a L P+ G+E-TI-T).

(1) ¢ =15+ 13

This equation, DM claim, '"seems to be that tested in the

- T +E - 1), 00

()]

FM study by C = o + KA, since A = (P +
DM's objections to FM treating A as exogenous are based
on arguments similar to those presented by AM and Hester.
Namely, DM argue that neither inventory investment, the
government defliclit, nor the net foreign balance is exoge-
nous.lOl Above, we have thoroughly discussed the pos-
sible resulting blas, if these varilables are 1in fact
endogenous.102 DM also point to the possible bias re-

sulting from combining variables to form a single one
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even if all components are exogenous.103 We reviewed
this objection when we surveyed AM's study and specifi-
cally showed the bias that could r*esu].'t:.loll

The alternative mcdel DM propose is

C =a+ bYd

N=C+P+G+E-1

v ¢+ N-T
T = ¢ + dN
G =G
E = E
I =ce + fN
P=F+B
F=F
B =g + hN

where B 1is inventory investment and F is private fixed
investment. From this model DM derive the following

reduced form equation for C

C=o0+8 (F+0G+E).10°

Comment on FM's "Criteria"

DM protest the statistical device FM used to select
the components included in A, C, and M. DM declare "this
practice of using the same data, or roughly similar data,
both to choose the definitions of variables (the defini-

tion being, of course, really part of the over-all
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hypothesis) and to test the hypothesis is particularly

suspect."106 In their rejoinder DM offer further criti-
cism of FM's procedure. They call attention to the fact
that FM frequently found "inconsistent and ambiguous" or
"somewhat confusing" results and "then fell back on vague
(and 1ncorrect) references to the usual treatment in the

literature."lo7

Also, DM point out that FM's modus
cperandl entails deciding all items to be included in

the definition save one and ask how FM decided these
items in the first place. DM are skeptical whether '"com-
ponents which are themselves in doubt [can] be used to
test other components."108

FM's reply.--FM attempt to defend themselves against

CM's first objection to their criteria by saying that
(a) they [FM] used the same data only for the 1929-1958
period, (b) "in effect, . . . [FM] used different infor-

mation for the same years in deriving definitions and in

testing hypotheses"109 because they "did not use the

n110 and (¢) FM were

111

highest correlation as a criterion,

unable to use independent data because none exists.

Statistical Tests on
FM's Definition of A

Next, DM undertake a series of tests which corre-
late various components of FM's A with consumption "to

show how the correlation coefficient falls as one adds

nll2

components which are not exogenous. The tests were
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run fcr annual data and using first differences as well
as levels of the variables for the 1929-1G963 period. One
set excluded the years 1942-1945; another set did not.
DM begin by correlating C with plant and equipment invest-
ment. The test using levels of the variables and ex-
cluding the war years yielded a correlation coefficient
equal to .979. Adding non-residential and residential
ccnstruction expenditures to plant and equipment invest-
ment increased the correlation with C to .993. Intro-
ducing inventory investment to form gross private
domestic investment, L, lowered R to .985. Correlating
C with private domestic investment plus exports, L+E,
increased R to .990; but when L+E-I was used, R fell
back to .985. Adding the government deficit to L+E-I
yielded a value of R = .992; but after substituting net
private domestic investment, P, focr L, P + E = I + G
- T = A correlated with C resulted in Rk - .9146.113

DM claim these results are consistent with their
contentions that (a) FM's model 1is misspecified because
of the inclusion of endogenous items (inventory invest-
ment, imports, and taxes) in A and (b) subtracting an
item such as taxes which are endogenous from other com-
ponents to form A '"can give a downward blas to the cor-

nllh In Appendix B we show it 1is

relation coefficient.
not clear that an i1tem positively correlated with the

dependent variable, but subtracted from other items to
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form the independent variable, will in fact lower the
correiation coefficient. DM did not show what happens

to the correlation coefficient between C and the inde-
pendent variable by first adding G to L + E - 1 and then
subtracting T from L + E - I + G. Instead, they went
directly from the concept L + E - I to L + E -1 +G - T.
This procedure causes cne to wcnder whether including G
ard T in a step-wise fashion dces not verify their pro-
position that "minus taxes" lowers the correlation coeffi-

cient.

DM's Tests cf "Rival Hypotheses"
DM suggest testing several alternative hypctheses
of the determination of consumpticn:

1. Consumption can best be explained by the
stock of money where money includes time deposits.
2. Consumption can best be explained by autono-

ocus expenditures defined as net investment in
producers' durable equipment, nonreszidential con-
struction, residential constructicn, inventory
changes, government deficit on income and pro-
duct account, and net foreign investment. This
is the FM interpretation of the Keynesian hypo-
thesis.
3. Consumption can best be explained by
autonomous expenditures defined as 1nvestment
in producers' durable equipment, ncnresidential
construction, residential construction, federal
government expenditures on income and product
account, and exports. One variant of this hypo-
thesis subtracts capital consumption estimates, 115
and the other does not. This is our hypothesis.
Each corresponding regression equatlon is tested for
levels of the variables as well as 1n terms of first dif-

ferences; but DM stress the results from the latter
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sequence of runs. DM decide to include tests using two
other definitions of autonomous expenditures, namely,
gross private domestic investment and gross private
domestic 1nvestment plus exports. All eguations are
tested for 1929-1963 and various subpericds of this
interval. Two subperiods (1938-53 and 1929-58) include
the war years; three subperiods (1929-39, 1948-63, and
1953-63) do not.

This battery of tests on the rival hypotheses
evoked the following conclusions:

1. For the whole period excluding the war years,
both autonomous expenditures as we define them
and money give good fits, with money somewhat
better.

2. Including the war years lowers the correla-
tion coefficient for money to some extent and
reduces the correlation coefficients for ocur
autonomous expenditures much more.

3. For the periods before and after the war,
our autonomous expenditures do better than money
for first differences, while results are mixed
when the levels of the data are used.

4, For the subperiods which include the war,
money does much better than our autcocnomocus expen-
ditures.

5. In all periods fixed private domestic invest-
ment and fixed private domestic investment plus
exports do extremely well. . . .

6. FM's concept of autonomous expenditures, with
few exceptiogs, dces worse than any of the other
variables.ll

DM also ran several multiple regression equations
for 1929-1963 first excluding the war years and then
including them. Only the total period was used 1in this
set of tests. The multiple regressions contained the

independent variables (a) money and (b) some measure of
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autonomous expenditures. The same five alternative
definitions of autonomous expenditures were combined
with money 1in this series of tests as were used in the
simple regression equations. Again, the equations were
tested both using levels of the variables and with the
variables expressed in terms of first differences. DM
claim their results show that "money and autonomous
spending together do 'explain' consumption a great deal
better than money alone--or autonomous expenditures

alone."117

Further Comments

If equation (5') on p. 15 is the "true" model of
income determination, the so-called "competing" hypo-
theses of income determination could be examined by
testing the null hypotheses that the regression coeffi-
cients of M and A in equation (5') are not significantly
different from zero. If M and A are positively corre-
lated, as FM suggest in the gquote cited on p. 15, little
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