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IN AN earlier article in this Journal2 and in 
several other places,3 evidence has been 

presented supporting a theory of the de-
mand for money that is a part of the "wealth 
adjustment process." The posited demand 
function has successfully passed a large 
number of tests in competition with more 
than a dozen alternatives, representing the 
bulk of substantive work on the demand for 
money in the past thirty years. Though no 
series of tests is "definitive," the evidence 
from tests against alternatives is of cru-
cial importance in establishing the economic 
relevance of the particular demand func-
tion. I regard such tests as preliminary to 
—and far more important than—"Chow 
tests," "Theil-Nagar tests," "Durbin-Wat-
son tests," and other sophisticated statisti-
cal procedures for establishing the relevance 
of particular hypotheses.4 However, the ac-

1 The author is indebted to Karl Brunner whose 
penetrating comments contributed to the earlier 
paper and who has collaborated in the work on the 
demand function for money. Helpful comments by 
Michael Lovell served to clarify several issues. I 
would also like to express appreciation for assistance 
from the National Science Foundation, the Ford 
Foundation's Faculty Research Fellowship, and the 
Graduate School of Industrial Administration, Car-
negie Institute of Technology for financial support 
that has contributed measurably to the development 
and testing of the hypotheses at various stages. 

* "The Demand for Money: The Evidence from 
the Time Series," Journal of Political Economy 
June, 1963. j 9 

* Allan H. Meltzer, "The Demand for Money: 
A Cross-Section Study of Business Firms," Quar-
terly Journal of Economics, August, 1963; and "Yet 
Another Look at the Low-Level Liquidity Trap " 
Econometrica, July, 1963; Karl Brunner and Allan 
Meltzer, "Predicting Velocity: Implications for 
Theory and Policy," Journal of Finance, May, 1963; 
and "Some Further Investigations of Demand and 
Supply Functions for Money," Journal of Finance, 
May, 1964. 

cumulating evidence suggests that the use 
of refined statistical procedures may now be 
desirable. I welcome the opportunity pre-
sented by the comments of Courchene and 
Shapiro to present some of the available 
evidence on the points that they raised.5 

Before considering the issues raised in 
Courchene and Shapiro's comment, we must 
review a few of the assumptions that I made 
in the earlier paper. After assuming homo-
geneity of first degree in Wn, I obtain M = 
f(r*> P, d, Wn/P)P.«I then assumed (1) that 
r* and p are sufficiently covariated that 

4 My reasons for preferring the particular re-
search strategy can be easily summarized: (1) I see 
little point in investing heavily in a hypothesis that 
is poor relative to the alternatives available. (2) 
Several problems in using sophisticated tests are 
not generally appreciated. In particular, many such 
tests assume that the hypothesis is true and thereby 
assume that the relevant testing against alternatives 
has in fact been done. Further, quite frequently such 
tests depend on asymptotic properties of distribu-
tions while applied econometricians work with small 
samples. 

6 Some steps in this direction have been reported 
m 'Some Further Investigations . . . , " op. cit pre-
sented at the December, 1963, joint meeting of the 
Econometric Society and American Finance Asso-
ciation and published in the Journal of Finance, 
May, 1964. This paper compares a number of one-
and two-stage least-squares estimates for demand 
and supply functions for money. 

•The variables are defined as follows: M the 
nominal demand for money, r* the yield on financial 
assets, p the yield on physical assets, d the yield on 
human wealth, Wn the nominal value of non-human 
wealth, P the deflator of non-human wealth, p the 
income deflator, Yh* the expected value of income 
from human wealth, Wh the stock of human wealth 
Yh the value of income from human wealth It 
should be noted that the development here makes 
a different assumption about homogeneity, but it 
arrives at the identical empirical equation. The dif-
ference in assumptions has no relevance for the 
present discussion. 
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. . J . • , P/A with r, also reduces serial correlation in they can be combined m a single rate r, P / P » ion in serial 

(2)that d — Yh/Wh — ^ ^ ¿ b t a m e d at a price, namely, a 
(3) that Yk*/Wk isaconstant.Toobtainthe corretón multicolUnearity.« 
demand for real balances, I deflated by p ^ ^ ^ p a p e r ) l indicated' that one 
to obtain o f ^ a s sumptions used to develop the mod-

M ( Yh Wn\P el—the high covariance between r* and p— 
P = g V ' I V ' ~P)P' does not hold for the period of World War 

. . I I and the early postwar years. During that 
If we assume that the d e m a n d equation is ^ financial interest rates, r*, were 
linear in the logarithms and that Yk/th £ , w h i l e t h e y¡eld o n physical assets, p, 
may be approximated by the ratio of net ^ ¿ 6 m u c h l e s s r i g i d i y restricted. In long 
national product to Friedman's permanent ¿ s a m p l e S ; d a t a f o r the war and post-
income, Y/Yp, we obtain ^ar period are comparatively submerged. 

. . y In very precise tests using data for short 
to *L=a + b\nr + c\nT riods ^ the "Chow test" that Cour-

P w P ( 1 ) diene and Shapiro conducted, the failure to 
+ d \ n ^ + e \ n - + u . c o n s i d e r m y explicit statement creates some 

P P problems of interpretation that they fad to 
It must be noted that equation (1) is a n o t e . The estimates for equaUon ( ) w-

rnnrf" romDlete version of the equation that ported here use data for 1900-1941ana 
rStedTnmyearHer paper. Two additional ?952-58 but omit the period of pegged m-
oecmntinns were made in the earlier paper, terest rates. , 

not the wealth-ad- We can now consider Courchene and 

^ n ^ - a r e thTsource of the prin- Shapiro's specific criticisms of my earlier jtts/wtcní woáeí are toe so P ^ c o r r e c ü y n o t e t h e problem 
a p a l diffi^ties on wnicn ^ P J ; c o r r e l a t i o n . ( 2 ) they question my 

i T l w^^oncemed with the long-run S e of the word «stability» and deny that 
properties^ tiie^demand function for money t h e hypothesis is as "stable" as I suggest; 
and assumed that Yh/Yh* would be equa ( 3 ) t h e y ques tion the basis for my condu-
jo unity (with logarithm = 0). Second, I s i o n a b o u t Gurley-Shaw and claim to have 
explicitly assumed that P/p, an index of b e t t e r e v i d e nce for the position that I took, 
interest rates, could be combined with r. I n t e rSpe r sed in their note are some addi-

^ t S t S S S Í Í Í ^ - S : 
der it identical in form to equations (3 ) or ^ h r f V n p l e correlatíon of Y/Y, with r W/P, 
m of m y earlier paper . d" F / p f o r the period 1930-58, omitting 1942-M, 

Subsequent work , some of which has been . _ M 5 6 < a n d .8 7 , respectively. For the » m e 
r e p o t d T n a paper 'w i th Brunner < s u g g e s * p e r i o d , t h e ^ a t i W ^ -
that the p rob lem of serial correlation, on « - J ^ » p e 0 y r ^ y e a r s 1900-1958 
which Courchene and Shapiro comment, can ' 1 9 4 2 _ 5 1 ) similar problems occur The 

often be avoided if it is not assumed that ^orrelation of r a n d W/P is « 1 , - - 27 wtatothe 
the long-run demand for money is inde- correlation between, « ^ J ^ W » ^ 
pendent of Y/Y p. Moreover, svneoi the ^ of .63 and .71. 
tests fail to support my assumption. At and y / r , ^ ^ ^ p r o b l e m o f muit>co-
times, Y / Y p enters with a significant nega- ^ fa be tween r and W/P and equals .81 
tive coefficient as the hypothesis implies and T W s m a y a c c o u n t f o r the lower interest rate and 
my assumption denies. Omitting my second w e a i th coefficients in the period, 
amplifying assumption, which combines , „ The Evidence from the Time Series, 

, c { . «some Further Inves t i ga t i ons . . .op . cit of. cU„ p. 242. 
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tional comments to some of which I will 
intersperse a reply.10 The stability issue will 
be treated first. The other problems can 
then be dispensed with quickly. 

STABILITY AND THE COMPARATIVE 
WEALTH ELASTICITIES 

The authors correctly note that I did not 
define the meaning of the word "stability" 
though I used it frequently to describe some 
of the results. By "stability" I meant that 
the parameter estimates for the wealth-ad-
justment model, computed for different time 
periods, appeared to be drawn from the 
same underlying population. I invariably 
used the term in that sense, a meaning that 
is hardly original and that did not generally 
mislead Courchene and Shapiro.11 

The authors note that on the basis of the 
Chow test, "we must reject (at the 1 per 
cent level) the hypothesis that the same 
model generated the data in both periods" 
(1900-1929, 1930-58). But Courchene and 

10 One such comment: Despite their interest in 
statistical procedures such as those noted above, 
the authors suggest that I "isolated a long-run trend 
rather than a behavioral relationship." This state-
ment is quite puzzling since it suggests that isolation 
of "time trends" is an alternative to construction 
and testing of hypotheses (see their n. 9). The evi-
dence to which the authors refer in this footnote 
may be relevant to a test of the hypothesis, and I 
regret that they did not present it. It would be 
particularly interesting to know whether they forced 
the free parameter to be zero in their test. If they 
did not, the test to which they refer is irrelevant, 
since it assumes that the free parameter is a function 
of time. The reader may easily verify this by inte-
grating the logarithmic first differences from an 
equation like (1) above that includes a free parame-
ter. I did not assume that the free parameter, a, in 
the demand equation is a function of time. 

11 Courchene and Shapiro are misled when they 
impute to me another meaning of the term "stabil-
ity" that is said to be related to the neo-quantity 
theory. I find no support for this in my earlier paper, 
and they offer only a reference to some work by 
Friedman. To argue, as Courchene and Shapiro do, 
that "one believes that payment habits . . . shift in 
a fundamental way" without offering a hypothesis 
implying the "shift" is to miss completely the point 
of formulating and testing hypotheses (see n. 14 
below). 

Shapiro fail to note that the Chow test is 
inapplicable when there is serial correlation 
of the residuals. The estimates in Table 1 
for the more complete statement of the 
hypothesis, equation (1), pass the Chow 
test at the 5 per cent level. Note, however, 
that some serial correlation remains. 

Tables 1 and 2 summarize some addi-
tional information. Table 1 reports the re-
sults for the more complete hypothesis, 
equation (1) of the present paper; Table 2 
summarizes some relevant results for the 
truncated hypothesis of the previous paper. 
Space permits only three comments about 
the comparative interest rate and wealth 
elasticities: (1) The point estimates of the 
r and W/P elasticities for the two subperi-
ods are closer to the full period estimate 
when the more complete hypothesis replaces 
the truncated hypothesis. Thus the point 
estimates suggest even greater "stability" 
than the earlier results or those presented 
by Courchene and Shapiro.12 (2) The princi-
pal differences between the estimates re-
ported in the two tables appear to result 
from the exclusion of the war years. For 
1900-1929, the computed elasticities are 
virtually identical in the two tables, and the 
t statistics are generally larger for the more 
complete hypothesis. (3) The wealth elas-
ticity of Mi/p is smaller in every period 
than the wealth elasticity for Mt/p. 

SERIAL CORRELATION AND MULTI-
COLLINEARITY 

The last column in Table 1 and footnote 
8 provide some relevant information about 
these two statistical problems. My brief 
remarks pertain to the more complete hy-
pothesis, equation (1), only. First, the sig-
nificance of the interest rate and wealth 
elasticities does not appear to be substan-
tially affected by the presence or absence 
of the two problems. Second, the more 

» Demand Analysis (New York: John Wiley & 
Sons, 1953). Note that the comment on this point 
in the introduction of Courchene and Shapiro's 
note confuses point estimates with estimated vari-
ances. 
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TABLE 1 

REGRESSION ESTIMATES FOR EQUATION (1) USING DATA FOR 1900-1941 AND 
1952-58 ALTERNATIVE DEFINITIONS OF MONEY 

TIME PEKIOD 

For Mi/p:i 
1900-1929. 

1930-41 and 1952-58... 

1900-1941 and 1952-58. 

For M2/p:\\ 
1900-1929 

1930-41 and 1952-58... 

1900-1941 and 1952-58. 

ESTIMATED ELASTICITY AND /-STATISTIC* PO* K* 
(ADJUSTED 

DUBBIN-

r Y/Yp W/P P/P 
GKEES OF 
FREEDOM) 

WATSON 

- 0 . 3 1 
(3.14) 

- .76 
(5.68) 

- .64 
(10.79), 

- 0 . 3 7 
(2.24) 

.31 
(1.41) 

.07 
(.54) 

0.86 
(17.54) 

1.14 
(14.62) 

1.02 
(39.44) 

0.57 
(2.21) 

.33 
(1.07) 

.83 
(3.90) 

0.96 

.99 

.99 

0.95} 

1.995 

0.89 

- .41 
(4.21) 

- .67 
(5.55) 

- 0 . 5 1 
(7.86) 

- .42 
(2.64) 

.31 
(1.58) 
0.15 

(1.07) 

1.44 
(30.05) 

1.22 
(17.33) 

1.35 
. (48.14) 

.61 
(2.47) 

- .62 
(2.25) 

- 0 . 4 4 
(1.91) 

.98 

.99 

0.99 

1.15# 

2.01§ 

0.78 

* ¿-statistic in parentheses, 
t Mi ~ currency plus demand deposits. 
t Serial correlation indeterminate at the 1 per cent level, significant at the 5 per cent level 
* Serial correlation not significant. 
I Mt ** Mi plus time deposits at commercial banks. 
t Serial correlation indeterminate at the S per cent level. 

complete hypothesis has less serial correla-
tion but more multicollinearity.13 Third, the 
more serious problems occur in the M2/p 
regressions. For Mi/p, all significant param-
eters have the signs implied by hypothesis. 
P/p has the appropriate sign and is signifi-
cant in two of the three periods. Only Y/Yp 

has a sign that contradicts the hypothesis. 
For the longer period estimates, this "con-
tradiction" supports the special assumption 
that I made, namely, that the index of 
transitory income derived from human 
wealth is without significance in the longer 
period estimates. 

G R O W T H O F F I N A N C I A L I N T E R M E D I A R I E S 

Courchene and Shapiro criticize my in-
terpretation of the wealth elasticities as 
suggestive of an important reason for the 

" F o r additional findings on the absence of 
serial correlation in sequential estimates see "Pre-
dicting Ve loc i ty . . . » 0p. cti.t Appendix HI . 

TABLE 2 

INTEREST RATE AND WEALTH ELASTICITIES 
(WITH ESTIMATED /-STATISTICS) T 

Period 
Interest 

Elasticity 
(/-Value) 

Wealth 
Elasticity 
(/-Value) 

For Mi/p:f 
1900-1929 

1900-1958 

For Mt/p: 
1900-1929 

1930-58 

- 0.32 
(3.0) 

- .95 
(21.8) 

- .42 
(3.9) 

- .72 
(10.3) 

- 0.50 
(10.8) 

0.84 
(16.1) 

1.11 
(42.0) 

1.41 
(27.2) 

1.12 
(20.6) 

1.32 
(53.2) 

1900-1958 

- 0.32 
(3.0) 

- .95 
(21.8) 

- .42 
(3.9) 

- .72 
(10.3) 

- 0.50 
(10.8) 

0.84 
(16.1) 

1.11 
(42.0) 

1.41 
(27.2) 

1.12 
(20.6) 

1.32 
(53.2) 

A ^ t h e s i s In M/p -
i j j • , i n w / p + U. The years 1942-51 were in-
cluded in the relevant samples. 

1930-58 » « ^ » i c uic parameters ot tùia 

See note to Table 1 for values of Mi and Mt. 
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growth of financial intermediaries. (1) They 
fail to note that I clearly presented my 
result as an extrapolation to the broader defi-
nition that they call M^ after using three 
alternative definitions of money or financial 
assets. (2) While their evidence supports my 
conclusion, it is of little interest unless sup-
ported by data for some other period. Their 
result is heavily dependent on data for pe-' 
riods in which some, but not all, interest 
rates and prices were controlled. 

SUMMARY 

The critical question would seem to be: 
Do the principal conclusions of my earlier 
paper remain valid? An affirmative answer 
seems to be indicated by the results from 
the more complete statement of the hy-
pothesis. First, interest rates and real wealth 
remain the primary determinants of the de-
mand for money.14 Second, the evidence from 
the Chow test, if applicable, supports the 
asserted stability of the demand function 
when the years 1942-51 are omitted. Since 
I noted in the earlier paper that the hypoth-
esis is not applicable to these years, I inter-
pret this finding as support for my earlier 
results. Third, the demand function for cur-
rency plus demand deposits, Mi, is at least 
as stable as the demand functions that use 
alternative definitions. My earlier conclu-
sion is reinforced by the results here, par-
ticularly the "poor" estimates for P/p in 
the demand function for money, inclusive 
of time deposits. 

The present results suggest that some of 
the problems that Courchene and Shapiro 

noted were intensified by my use of simpli-
fying assumptions that are not an integral 
part of the wealth-adjustment hypothesis. 
As is often the case, the authors seem to 
have jumped from the possibility of ineffi-
cient estimates to the conclusion that the 
inefficiency invalidates the results. Never-
theless, serial correlation may create some 
problems particularly for the longer period 
estimates. The successful completion of nu-
merous tests against alternative hypotheses, 
and the results reported here, seem to indi-
cate that the wealth-adjustment hypothesis 
has sufficient economic relevance to make 
additional work on those problems worth-
while. 

14 A major criticism of the Keynesian-type de-
mand functions that relate real balances to interest 
rates and real income is that the interest elasticity 
of the demand for real balances is practically zero 
for the period 1900-1929, when income is measured 
by real net national product. Moreover, the sequen-
tial estimates of the interest elasticity for one form 
of this hypothesis are rarely negative in the period 
prior to 1928 as Brunner and I reported in "Pre-
dicting Velocity . . . o p . cit. This contradicts an 
important feature of the particular hypothesis and 
casts serious doubt on its stability. Proponents of 
the hypothesis need to explain this shift in the in-
terest elasticity. The fact that the authors obtain a 
lower, though still non-significant, interest elasticity 
for the period 1900-1929 by using GNP rather than 
N N P indicates that the particular hypothesis is 
sensitive to measurement p ocedures. Their results 
raise a question about why the interest elasticity is 
sensitive to the inclusion of depreciation as a part 
of income. As shown in Section I I of my earlier 
paper, the wealth hypothesis has very similar pa-
rameter estimates for any of a number of alternative 
definitions of wealth. 


