Real Money Balances: An Omitted Variable from the Production Function?

Allen Sinai; Houston H. Stokes
The Review of Economics and Statistics, Vol. 54, No. 3 (Aug., 1972), 290-296.

Stable URL:
http://links jstor.org/sici?sici=0034-6535%28197208%2954%3 A3%3C290%3ARMBAOV%3E2.0.CO%3B2-H

The Review of Economics and Statistics is currently published by The MIT Press.

Your use of the JSTOR archive indicates your acceptance of JSTOR’s Terms and Conditions of Use, available at
http://www.jstor.org/about/terms.html. JSTOR’s Terms and Conditions of Use provides, in part, that unless you
have obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and
you may use content in the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www jstor.org/journals/mitpress.html.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or
printed page of such transmission.

JSTOR is an independent not-for-profit organization dedicated to creating and preserving a digital archive of
scholarly journals. For more information regarding JSTOR, please contact support@jstor.org.

http://www.jstor.org/
Thu Nov 4 15:55:30 2004



REAL MONEY BALANCES: AN OMITTED VARIABLE
FROM THE PRODUCTION FUNCTION?

Allen Sinai and Houston H. Stokes *

I Introduction

EVERAL writers have argued that real

money balances are a factor of produc-
tion.! No one, however, has directly tested the
hypothesis that real money balances are a fac-
tor input.® The purpose of our paper is to
report the results of such a test. We find that
real money balances, regardless of definition,
enter significantly in a Cobb-Douglas produc-
tion function fitted to annual data over the
period 1929-1967 for the private domestic sec-
tor of the United States economy. Quantity
indices of output, capital and labor, published
by Christensen and Jorgenson (1970) and
adjusted both for quality changes and rates
of utilization, are employed to estimate the
production function. Data for nominal mon-
ey balances are taken from Friedman and
Schwartz (1970). Our results have important
implications for production function analysis,
the explanation of total factor productivity,
and monetary growth theory.

Received for publication August 16, 1971. Revision ac-
cepted for publication January 7, 1972.

* We are indebted to Professor Robert A. Mundell who
originally suggested the topic for this paper. Mundell,
Harry G. Johnson and members of the workshop in Inter-
national Trade at the University of Chicago made valuable
comments on an earlier draft. Useful suggestions and com-
ments also were made by Richard F. Kosobud, Kurt Haus-
afus, and Mildred B. Levy. A previous version was pre-
sented at the summer meeting of the Econometric Society,
Boulder, Colorado, August 27, 1971. Computational assist-
ance was provided by Barbara Johnson and Sam Parrillo.
The authors are responsible for any errors or omissions.

! Bailey (1971, pp. 54-56), Friedman (1959, p. 334),
(1969, p. 14), Johnson (1967, pp. 40-41), and Nadiri (1970,
p. 1153, fn. 27) (1969, p. 175) assert that money belongs
in the production function. Levhari and Patinkin (1968,
pp. 737-740) analyze the growth of per capita output in
a neoclassical model where money balances are assumed to

- be a producer’s good. They criticize the neoclassical mon-
etary growth model of Tobin (1965) for failing to consider
the role of money balances as a consumer’s good or as a
factor of production.

2 Nadiri (1969, p. 174) derived a demand for cash bal-
ances in the manufacturing sector under the assumption
that real balances are in the production function. He found
that the demand for cash balances depended on output, the
interest rate, expected changes in price and relative factor
prices. His results indirectly support the hypothesis that
cash balances are a factor of production.
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The plan of the paper is as follows. Section
II deals with a brief discussion of the rationale
for the presence of real balances in the pro-
duction function. In section III we present
the production function used in the study and
discuss the data employed. Results are given
in section IV. A summary and conclusions fol-
low in the final section.

II Real Money Balances and Production

The rationale for including real money bal-
ances in the production function relates, in
part, to the increased “economic efficiency” of
a monetary economy compared with a barter
economy. The standard neoclassical produc-
tion function is concerned with real output and
real inputs. Yet, in order to obtain inputs, to
organize and combine them in production, it
is necessary to engage in exchange. In the bar-
ter economy which implicitly underlies tradi-
tional production functions, considerable labor
and capital may be expended to insure what-
ever trade is necessary for viable economy
wide production. Labor must be hired, capital
services rented, and factors combined at vari-
ous physical locations so that production can
occur. Laborers, owners of capital goods and
entrepreneurs must go to markets and ex-
change physical goods and services in .return
for services and goods. Time, effort and capi-
tal may be utilized in the process. Thus, labor
and capital may be diverted from production
to distribution in order to achieve the “double
coincidence” required in a barter economy.
However, with money entering as a medium
of exchange the search for acceptable “terms
of trade” can be avoided. In a monetary econ-
omy, productive efficiency may increase as
labor and capital services, released from the
special tasks required in a barter economy,
are used in production.

If firms hold money balances they must an-
ticipate a return from doing so. Why else
would they hold them? Stein (1970, p. 90)
suggests that the expected return on real bal-
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ances has three components — a marginal
product, anticipated appreciation (deprecia-
tion) in the command over goods and services,
and a “liquidity” yield reflecting the oppor-
tunity cost of owning an asset which fluctuates
less than other assets in real value. The mar-
ginal product of money balances is the in-
creased output obtained as a consequence of
increases in real balances which release addi-
tional labor and capital services for utilization
in production instead of distribution. Antici-
pated appreciation of the command over goods
and services depends on expected price changes.
The liquidity yield is affected by movements
in expected prices of financial assets.

There are numerous implications of real mon-
ey balances as a factor of production. First,
money would have a marginal physical pro-
ductivity schedule like other inputs. Second,
firms’ demands for real balances would be
derived in the same way as other factor de-
mand functions.®> Third, changes in the stock
of money would affect real output, contrary to
the classical dichotomy which implies the neu-
trality of money. Fourth, real balances might
explain some of the rate of growth of total
factor productivity or the “residual.”* Final-
ly, traditional analyses of production would
be subject to modification.

III Model and Data

The hypothesized production function was
Cobb-Douglas with nonconstant returns to
scale, i.e.,

Q = AerMT Le KB mvy (1)
where

Q = output

L = labor

K = capital

m = real money balances

T = time

A = efficiency parameter

A = rate of disembodied or neutral technological

change
o = elasticity of output with respect to labor
B = elasticity of output with respect to capital

®See, e.g., Nadiri (1969, pp. 175-180).

* There has been considerable disagreement over the
source(s) of changes in total factor productivity. Tech-
nological change, errors in the measurement of factor in-
puts, or misspecification of the production function are
possible candidates. See Nadiri (1970, pp. 1140 ff.).
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v = elasticity of output with respect to real mon-

ey balances

# = disturbance term.

The Cobb-Douglas specification was selected
because in an exploratory study it seemed more
appropriate to begin with a relatively simple
and widely used function.® Furthermore, the
“correct” specification of the production func-
tion is uncertain despite the extraordinary num-
ber of investigations on the subject. Substantial
differences in parameter estimates of alternative
functional forms have been obtained in cross-
section and time-series studies, in studies con-
cerned with different time periods or at various
levels of aggregation, and where alternative
definitions of variables have been employed.
We did not want to become involved in difficult
problems of specification and estimation when
our purpose was simply to examine the poten-
tial significance of real money balances in the
production function. For similar reasons neu-
tral technological progress was assumed.

Equation (1) was estimated in log linear
form as

InQ=In4 +anl+ BInK + ylnm

+ AT + o', (2)

Ordinary least squares was employed initially
®To evaluate the validity of our assumed functional
form against one possible alternative, the CES production
function, we applied a test suggested by Kmenta (1967, pp.
180-181). The results of this test indicated the appropriate-
ness of the Cobb-Douglas hypothesis for our data and for

the period covered by our study. The results were
InQ = —3.727 4 1.801 InL + 467 In (K/L)

(.247) (.040) (.241)
-+ .056 [In (K/L)1?
(.235) :
R* = 995
SEE. = .033
DW. =150

where R? is the adjusted coefficient of multiple determina-
tion, S.E.E. is the standard error of estimate, and D.W. is
the Durbin-Watson statistic. The coefficient of the Ilast
term in the regression was not statistically significant. It is
equal to —15 pyd where p is a substitution parameter,
v a scale parameter, and & a distribution coefficient. The
coefficient of In (K/L) was significant and is defined as ~8.
Therefore p equals zero and ¢ = 1/(14-p), the elasticity of
substitution, is unity. Interestingly, v was 1.801 which in-
dicates increasing returns to scale. In equation (1) we
assumed nonconstant returns. In our subsequent empirical
work we found increasing returns to scale (with and with-
out real money balances in the production function) of the
order of magnitude in the Kmenta approximation, e.g., see
table 1. When a time trend was added to our estimating
equations (see table 2) the returns to scale fell, although
remaining above unity, indicating a possible effect of neutral
technological progress on productivity.
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but in cases where the residuals were serially
correlated a correction for autocorrelation was
applied.® Problems of simultaneous equations
bias and aggregation, although potentially sub-
stantial, were not dealt with at this time.

Data for output, labor, and capital were
taken from a recent study by Christensen and
Jorgenson (1970). They constructed Divisia
quantity indexes of gross private domestic prod-
uct, labor and capital services.”® The major
advantage in using their data was that mea-
sures of input were corrected for quality change
and rates of utilization.® Failure to employ
service-in-use measures of inputs with “em-
bodied technological change” somehow ac-
counted for, would have resulted in biased es-
timates of regression coefficients.'

Data on nominal money balances were ob-
tained from Friedman and Schwartz (1970, pp.
24-72). Conventional definitions of money,
M1 and M2, were employed. An additional
measure of nominal money, M3, also was tried.
This latter concept is defined as /2 plus de-
posits at Mutual Savings Banks and Postal
Savings Systems. The money stock figures were
deflated by a Divisia index of factor prices pre-
pared by Christensen and Jorgenson (1970, pp.
35-37). Our measures of real money balances
thus represented real purchasing power over

% A generalized least squares technique was employed to
correct for autocorrelation. The method utilized was the
one outlined in Johnston (1963, pp. 179-187) except for a
scale adjustment described in Thornber (1966). Failure to
deal with the problem of autocorrelated residuals in the
estimation of production functions has been recognized as
harmful to parameter estimates. See, e.g., Bodkin and Klein
(1967, p. 43). Walters (1963, p. 426) assumed a first order
autocorrelation coefficient of 0.5, transformed data for
1909-1949, and re-estimated an unconstrained Cobb-Doug-
las production function by ordinary least squares. His
results showed substantial differences in the standard errors
of the coefficients estimated from the transformed data.

"For a discussion of the “nice” properties exhibited by
Divisia indices, see Richter (1970).

8 A complete description of the variable definitions, data
and sources is given in the appendix.

® Christensen and Jorgenson (1970, pp. 28-35).

1 To examine the effect of using national income series
instead of the Christensen-Jorgenson data we reran all
regressions with conventional measures of the variables.
Substantial differences were exhibited in the size of the
coefficients obtained from the alternative sets of data, espe-
cially for the coefficients of capital and real balances. These
were considerably higher when national income data were
used. The coefficients of real money balances, however
defined, were still highly significant. Detailed tables of
these results are available upon request from the authors.
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TABLE 1. — ESTIMATES OF THE PARAMETERS OF THE
CoBB-DoucLAS PRODUCTION FUNCTION, WITH AND
WITHOUT REAL MONEY BALANCES, WITH A
TiMmE TREND, 1929-1967

InQ=mInA4d+alnL 4+ BInK + vyInm + \T + %'
Equation Number

) 4) (5) (6) (7)

with m1 with m2 with m3 with T
In 4 —3640 —3.022 —3.537 —3.820 —2.032
(250)  (.264)  (250)  (.276)  (.603)
A 026 .049 029 022 131
a 1.356 945 1.092 1.194 1.195
(.087)  (.123)  (1o1)  (.095)  (.097)
B 428 .585 470 429 234
(.050) (.058)  (.049) (.050) (.082)
v 172 214 194
(.045)  (.061)  (.069)
a+B4+~ 1.784 1.702 1.776 1.817 1.429
A 010
(.003)
R‘2 a
(orig.) .9943 9951 .9947 .9945 9951
SEE.?
(orig.) 0347 0326 0338 0343 0327
R .994 .993 .993 .994 .994
SEE. 036 035 037 037 033
DW.* 1.54 1.43 1.33 1.25 1.44

In QO = natural log gross private domestic product, quantity in-
dex. In L = natural log private domestic labor input, quantity index.
In K = natural log private domestic capital input, quantity index.
In m = natural log real money balances, ml, m2, m3. T = time
trend, 1929=0.

Standard errors of regression coefficients in parentheses.

a R2 (orig.) = adj. coeffic. of determ. for equation not corrected
for autocorrelation.
not corrected for autocorrelation.
for corrected equations.

bS.E.E. (orig.) = std. error of est. for equation
¢ D.W. = Durbin-Watson statistic

factor inputs. Since real balances are hypoth-
esized to affect productivity by facilitating the
exchange necessary to obtain factor inputs,
deflating the nominal money stock by factor
prices rather than by commodity prices seemed
more appropriate.

IV Results

Table 1 shows the results of estimating a
Cobb-Douglas production function (equation
(3)), Cobb-Douglas equations with real money
balances (equations (4-6)) and a Cobb-Doug-
las function with a time trend (equation (7)).
We only report results for regressions that are
corrected for autocorrelation.'

Table 1 indicates that real money balances,
whether defined as m1, m2, or m3, are of sub-
stantial importance when added to the stan-

1 See footnote 8. Autocorrelation leads to underestimates
of sampling variances of regression coefficients and invalid
tests of significance. Second, the estimated residual vari-
ance, hence standard error of estimate, is likely to be biased

downward. Therefore, we do not report equations where
serial correlation is present.
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dard Cobb-Douglas production function. Co-
efficients of real balances are highly significant
along with the coefficients of labor and capital.
The real stock of money accounts for about
10-15 per cent of the returns to scale exhibited
by the production function. The standard error
of estimate is reduced in the equation with m1
but increases when m2 or m3 is used. How-
ever, goodness of fit comparisons are invalid
between equations estimated by generalized
least squares since data transformations in dif-
ferent regressions use different values for the
autocorrelation coefficient. As a result the de-
pendent and independent variables are not the
same in each case. A better way to evaluate
the relative goodness of fit is to compare the
adjusted coefficients of multiple determination
or standard errors of estimate for the regres-
sions that are not corrected for autocorrelation.
The former are 0.9943, 0.9951, 0.9947, and
0.9945 for equations (3-6), respectively, indi-
cating that real money balances reduces the
unexplained variance of gross private domestic
output.

The high degree of increasing returns to
scale exhibited in equations (3-6) may have
been due to the omission of an appropriate
variable for neutral technological progress.
Without a separate measure of technology the
regression coefficients would be biased upward.
Results obtained by adding a time trend to
equations (3-6) lend support to this view. Re-
turns to scale fall from 1.784 in the standard
Cobb-Douglas formulation to 1.429 in equation
(7). The addition of a trend to the equations
with real money balances (see table 2) is asso-
ciated with a drop in returns to scale from a
range of approximately 1.7-1.8 to 1.2—-1.6.

The finding of increasing returns to scale in
the aggregate production function is similar to
results obtained by Bodkin and Klein (1967).
In single equation estimation of a Cobb-Doug-
las production function containing a time
trend, the sum of the coefficients of labor and
capital was 1.202 (1967, p. 36, table 1). Simul-
taneous equation estimation of the production
function and a marginal productivity condition
representing cost minimization gave a returns
to scale coefficient of 1.456 (1967, p. 36, table
2). It is interesting to note that in our table 2
the returns to scale are 1.521, 1.556, and 1.537
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TABLE 2. — ESTIMATES OF THE PARAMETERS OF THE
Cose-DoucLAs ProbUCTION FUNCTION, WITH REAL
MoNEY BALANCES AND T1ME TREND, 1929-1967

InQ=In4d 4+ alnL + BIn K + ylnm + AT + u’
Equation Number

(8) (9) (10)
with m1,T with m2,T with m3,T
In 4 —2.273 —2.574 —2.545
(.600) (.691) (.759)
: 103 076 078
a 966 1.100 1.174
(.123) (.104) (.099)
B 428 323 276
(.116) (.098) (.090)
v 127 133 .087
(.051) (.072) (.079)
atB+y 1.221 1.556 1.537
A 006 .006 .008
(.004) (.004) (.004)
R** (orig.) .995 .995 .995
S.E.E." (orig.) 0325 0331 0332
R® 995 995 .995
SEE." 0329 .0332 0327
DW.*© 1.45 1.32 1.31

In QO = natural log gross private domestic product, quantity in-
dex. In L = natural log private domestic labor input, quantity index.
In K = natural log private domestic capital input, quantity index.
In m = natural log real money balances, ml, m2, m3.
trend, 1929 =0.

Standard errors of regression coefficients are in parentheses.

a R2 (orig.) = adjusted coefficient of determination for equation
not corrected for autocorrelation. P S.E.E. (orig.) = standard error of
estimate for equation #not corrected for autocorrelation. ¢ D.W. =
Durbin-Watson statistic for corrected equation.

T = time

for equations (8-10), respectively. The Bod-
kin-Klein study covered the period 1909-1949
and used data relating to the private domestic
sector. They concluded, “It is our belief that
the American economy does function under in-
creasing returns to scale, and, as indicated in
section III, there are other studies to support
this contention” (1967, p. 42). Our results
also support their argument, perhaps more
strongly than their own work since we cover
a more recent period and utilize superior mea-
sures of inputs.!?

Adding real money balances to the standard
Cobb-Douglas formulation appeared to pri-
marily affect the coefficient of labor which fell
from 12-30 per cent in equations (4-6). The
degree of returns to scale remained approxi-
mately the same. This is what we might expect

* The measure of capital used by Bodkin and Klein was
not corrected for either quality change or the rate of utili-
zation. In their single equation estimation of the Cobb-
Douglas function, the coefficient of capital stock was not
statistically significant. A man-hours measure was used by
them for labor whereas the Christensen-Jorgenson labor
input series included corrections for intensity of use and
changes in the composition of the labor force due to edu-
cational attainment.
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since labor services are most likely to be re-
leased from distribution activities when real
money balances increase. In the equations con-
taining real balances the contribution of labor
and capital to the total for both of them was
about two-thirds and one-third, respectively,
which is what we have come to expect on the
basis of a number of studies that have assumed
constant returns to scale. However, in the re-
gressions without real balances, the contribu-
tion of labor was much higher. For example,
in equation (3), labor’s share of the total re-
turns to scale was 76 per cent while in equation
(7) it was 83.6 per cent."

The marginal product of real balances im-
plied by the coefficient of m1, 0.172, is 0.445.™
This means that a dollar’s increase in purchas-
ing power over capital and labor is associated
with about a four-tenths unit increase in real
output for the private sector. Marginal prod-
ucts of 0.381 and 0.293 are implied by the
regression coefficients for m2 and m3. These
magnitudes do not seem unreasonable and are
high enough to suggest a return to holding
money balances that is consistent with observed
firm behavior.

In table 2 we show the results of adding a
time trend to equations (4—6). The purpose
of doing so was two-fold. First, the trend was
a possible representation of neutral technolog-
ical progress. Second, real money balances
may have been a proxy for another excluded
variable which varied systematically with time.

In two of three regressions, i.e., equations
(8-9), the trend coefficient was not significant.
The values of the coefficients of capital and
real balances fell, but remained highly signif-
icant. The goodness of fit differed little from
the corresponding equations in table 1 that
did not contain the time trend. These results

3 The relatively high elasticities of output with respect
to labor are probably due to simultaneous equation bias.
Bodkin and Klein (1967, p. 36) obtained a fairly substantial
reduction from their single equation estimate of the labor
coefficient in an unconstrained Cobb-Douglas function when
they used a simultaneous equation technique. However, their
coefficient of labor input was still 0.960. Our results would
suggest a further reduction if real money balances had been
in their equation.

M Calculated at the means of real gross private domestic
product, from Christensen and Jorgenson (1970, tables 2
and 3) and real money balances, from Friedman and
Schwartz (1970, pp. 24-72).
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suggest that the significance of the trend in
equation (7), where real money balances were
excluded, was due to its proxying for the effect
of money in the production function. We con-
clude that neutral technological progress was
not significantly different from zero over the
period 1929-1967 and that the effect ascribed
to technology in other studies has been over-
stated. Appropriate specification of the produc-
tion function to include real money balances
and proper definition of factor inputs to ac-
count for quality changes and utilization rates
appears to eliminate the “residual.”

V Summary and Conclusions

In this paper we test the hypothesis that real
money balances have been mistakenly omitted
from the production function. The rationale
for real balances as a factor input relates to its
role in facilitating transactions, exchange and
specialization, thus contributing to increased
productivity. Numerous writers have asserted
that real money balances are a producer’s good
but previously there has been no direct test of
this assertion.

Our results indicate that real money bal-
ances, however defined, are an important input
in the production function. Coefficients of real
balances are significant at the 1 per cent level
in equations where the real stock of money is
added to a traditional Cobb-Douglas form.
Coefficients of labor services and capital ser-
vices remain highly significant in the presence
of real balances. Addition of a time trend to a
Cobb-Douglas function containing money bal-
ances does not affect the significance of the
coefficients of labor, capital and real balances.
The trend variable is significant in a regression
without money balances but loses its signifi-
cance when real balances are included. These
results show real money balances to have a
significant independent effect on productivity.
The evidence also suggests the trend variable,
hypothesized to represent neutral technological
progress, may be a proxy for real money bal-
ances.

The Cobb-Douglas functions we estimate
exhibit increasing returns to scale, a result that
is consistent with Bodkin and Klein’s (1967)
estimates of the Cobb-Douglas for the period
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1909-1949. The returns to scale change little
when real balances are added to the production
function. The coefficient of capital services is
hardly affected by the presence of money, how-
ever the labor service coefficient falls anywhere
from 12 to 30 per cent, depending on the mea-
sure of real balances employed. Real balances
and labor thus seem to be “complementary”
in the sense that the sum of their contributions
is approximately equal to the coefficient of
labor services in the production function with-
out money balances.

The results of our study have far-reaching
implications. A number of theoretical and em-
pirical issues are raised. First, what is the
mechanism by which increases in real balances
enhance productivity? Is there a formal theory
of the effect of real balances on production
that goes beyond the rationale offered in sec-
tion II? It is one thing to assert real balances
belong in the production function and another
to formalize a theory. Just how could the cen-
tral bank increase real balances? Real bal-
ances cannot be produced like labor or physical
units of capital. In a closed economy the mon-
etary authorities may be able only to control
the nominal quantity of money. Under the
assumption of full employment that is used in
most monetary growth models it is hard to see
how real money balances could be changed. A
possible solution may be to define “full em-
ployment” in terms of exchange efficiency.

Second, if real balances are a factor input,
traditional analyses of production have to be
modified. Failure to include real balances may
substantially affect estimates of production
function parameters, e.g., the elasticity of sub-
stitution. Real balances could be a missing
variable that has contributed to unexplained
“residuals” being attributed to technological
progress. Neoclassical analyses of factor de-
mand also would be affected. Cash balances in
the production function suggest a role for the
internal financial position of the firm on the
demand for labor or capital.

Finally, important evidence bearing on the
appropriate model for monetary growth theory
is provided. Stein (1970, p. 85, p. 105) has
stated “equally plausible [monetary growth]
models yield fundamentally different results.
. . . The crucial question is: which is the cor-
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rect monetary growth model?” Our results
support the view that real money balances are
a producer’s good, an assumption made in some
neoclassical monetary models of growth, e.g.,
in Levhari and Patinkin (1968).
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APPENDIX

Definition of Variables and Sources of Data

Output: Defined as a Divisia quantity index number
for gross private domestic product from the point of
view of the producing sector. The source was Christen-
sen and Jorgenson (1970, table 3, col. 1, pp. 30-31).
Discussed in Christensen-Jorgenson (1970, pp. 20-23,
27-28).

Labor: Defined as a Divisia quantity index number
for private domestic labor input. Labor input was mea-
sured by persons engaged and adjusted for effective
hours per person and changes in the composition of
the labor force by educational attainment. The source
was Christensen-Jorgenson (1970, pp. 28-34).

Capital: Defined as a Divisia quantity index number
for private domestic capital input. Capital input was
measured by capital stocks for seven types of assets
that were weighted by potential services prices and
adjusted for relative utilization. The weighting by
relative prices reflected “quality change” while relative
utilization was based on the consumption of electricity
relative to installed horsepower of electric motors. The

source was Christensen-Jorgenson (1970, table S, col.
4, p. 36). Discussed in Christensen-Jorgenson (1970,
pp. 34-37).

Real Money Balances: Defined as the money supply
deflated by a Divisia quantity index of factor prices.
The money supply was defined in three alternative
ways. M1 was currency held by the public plus adjusted
demand deposits of commercial banks. M1 was an an-
nual average of seasonally adjusted quarterly totals and
was in billions of dollars. M2 was M1 plus time de-
posits (adjusted) and was an annual average of quar-
terly totals (seasonally adjusted) in billions of dollars.
M3 was M2 plus deposits at Mutual Savings Banks and
Postal Savings Banks. M3 was an annual average of
monthly totals (seasonally adjusted) and was in billions
of dollars. The source for nominal M1, M2, and M3
was Friedman and Schwartz (1970, pp. 24-72). The
source for the factor price index was Christensen-
Jorgenson (1970, table 6, col. 2, p. 28).

Time: Defined as T = 0 in 1929 and numbered con-
secutively to 38 for 1967.



