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STABLE money demand function is crucial to
the formation and implementation of effective mone-
tary policy. Consequently, recent findings of temporal
instability in this relationship have concerned both
policymakers and economists, Previous studies have
examined the stability issue by focusing on the
“proper” specification of the money demand equation.
For the most part, these studies were directed toward
discovering which scale variable and interest rates are
appropriate. Unfortunately, such attempts to explain
the apparent breakdown in the money demand rela-
tionship in the early 1970s have not been successful.

Within this literature there is surprisingly little at-
tention devoted to the process by which money bal-
ances are assumed to adjust to the desired level. This
paper investigates the importance of the money-
demand adjustment process as well as the technique
used to estimate this relationship. Both the specifica-
tion of the adjustment process and the estimation
technique employed are shown to be significant fac-
tors in determining whether the short-run money de-
mand function has been temporally stable during
recent years,

BACKGROUND

In the transactions view of the demand for real
money balances, money is held primarily for two
reasons: the lack of synchronization between receipts
and expenditures and the existence of positive trans-
actions costs.” Formulations of the transactions money

1In contrast te other analyses which place greater emphasis
on money’s role as a store-of-value, the transactions approach
focuses on the medium of exchange Function playved by money
in the economy. For an introduction to the transactions ap-
proach, see Thomas M. Havrilesky and John T. Boorman,
Monetary Macro-Economics (Culington Heights: AHM Pub-
lishing Corp., 1978), pp. 96-113. The standard references
on this topic are: John Maynard Keynes, The General Theory
of Employment, Interest, and Money {London: Harcourt,
Brace and World, 1938); William J. Baumol “The Transac-
tions Demand for Cash: An Inventory Theoretic Approach,”
Quarterly Journal of Ecoromics ( November 1952), pp. 545-
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demand function relate the demand for real money
balances {m¢) to “the” interest rate (r) (measured
in nominal terms and therefore incorporating inflation-
ary expectations) on assets that are thought to be
relatively close substitutes for money and to some
measure of economic activity, such as real GNP (y).
to capture the volume of transactions undertaken in
the economy. Real money balances are conventionally
measured by ML divided by the price level (GNP
deflator).

This relationship may be written as:
(1) m' == f(y, y}.

This relationship is typically estimated in the log-
linear form,

{(2) Inmi==2 +alnr +aley + e,

where £ is a random error term. Furthermore, the
transactions demand for money framework suggests
that the following restrictions should hold for the esti-
mated regression coefficients:

0>a >»-05andl >a, > 052

Equation 2 often has been estimated directly using
annual data® Because equation 2 represents a long-

56; and James Tobin, “The Interest Elasticity of the Trans-
actions Demand for Cash,” The Review of Economics and
Statistics {August 1956), pp. 241-47. For an example of
money viewed as a store-of-value, see Milton Friedman, “The
Quantity Theory of Money; A Restatement,” in Milton Fried-
man, ed., Studies in the Quantity Theory of Money { Chicago:
University of Chicago Press, 1956).

2The Baumol-Tobin framework suggests that a, == -0.5 and
a: == 0.5. For a generalization, see Robert }. Barro, “Integral
Constraints and Aggregation in Inventory Models of Money
Demand,” Journal of Finance {March 1976}, pp. 77-88.

3See, for example, Allan H. Meltzer, “The Demand for Money:

The Evidence from the Time Series,” Journal of Political
Economy (june 1963 ), pp. 219-46; T, . Courchene and H. T,
Shapiro, “The Demand for Money: A Note from the Time
Series,” Journal of Political Feonomy (November 1984}, pp.
1205-19; and David E, W, Laidler, “Some Evidence on the
Demand for Money,” Journal of Political Iconomy {April
1966), pp. 111-31.
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run equilibrinm in which full adjustment between
actual and desired real money balances is completed
within one vear, no adjustment process is specified.

When equation 2 is estimated with quarterly data,
however, a more Hexible specification is needed to
characterize the short-term money market disequi-
libria that may exist. To do this, “desired” money bal-
ances are posited to depend upon the same variables
found in equation 2. Thus,

{3) hbmi~=a+abo+ alny 4+ g,

where mf represents desired (or long-run) real money
balances for period t4 However, since actual real
money balances {m¢) and desired holdings (m?) may
not be equal in the contemporaneous period - be-
cause transaction costs prevent immediate adjustment
of actual balances to their desired levels —a specific
stock-adjustment process is specified.

The most commonly used adjustment mechanism
can be formalized as,
A{lnm?~Im.a) (0 <A<,
where A\ represents the coefficient of adjustment —
the speed at which actual monev holdings adjust to
the gap between last period’s stock and the currently
desired level. Substituting equation 3 into equation
4 vields,

(4 In m¢ ~ In m., =

Allastalnr 4+ alny + 8) -
I me .},

which, upon simplification, gives the following solu-
tion for In m,:

(6} In m,

(5Y Inm.—Inm.; =

= }\B.u -+ A in T -+ Aas n Wi +
(1-%)Inms + As,,

Equation 6, then, represents a commonl}' estimated
quarterly money demand function. The adjustment
coefficient {A) is derived from the estimated coeffi-
cient on the lagged dependent variable (In m,_,). If,
for example, the estimated coefficient on In m.., is 0.7,
this indicates a 30 percent (1 - 0.7) per guarter adjust-
ment of actual money balances to the desired level.
Also, whereas the estimated coefficients on In 1, and
In v, represent the short-run elasticities of real money
balances with respect to these variables, dividing these
coefficients by the adjustment coefficient (A) vields
estimates of these variables’ long-run elasticities.

Equation 4 has been labeled the real-adjustment

#Writing equation (3) in nominal form yields,
hMi=a+tal+ahy, + P+ e,

where In P, is the natural logarithm of the price level in
period t, and In M? &5 the natural logarithm of the desired
level of nominal money balances.
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mechanism.® One important implication of this speci-
fication is that a decline in the real value of last pe-
riod’s nominal money stock due to rising prices will
be fully and immediatelv offset by an increase in the
amount of nominal money balances currently held.
In other words, it is implicitly assumed that an in-
crease in the price level will induce an immediate
increase in nominal money holdings to equate the
real value of last period’s nominal money holdings to
the currently desired level,

The real-adjustment mechanism has been criticized
on the grounds that the change in monev balances
due to a price level change will not occur instan-
taneously because such adjustments are costly — just
as they are when interest rates and income Change.
Goldfeld and White have suggested an alternative
adjustment mechanism, commonly referred to as the
nominal-adjustment mechanism.’

The nominal-adjustment hypothesis can be written
as,
{(73ln M, ~In My = A {In MT — 1a M. ); (O < » < 1),
where M is nominal money balances. that is, M, =
m.{P.}. Transforming equation 3 so that the left-hand
side is equal to In M, and substituting that equation
into equation 7 yields,
(8) mM,-mMoa=x[{ae+alnn +aky +

In P+ £:) = In M.l

Solving equation 8 for In M, gives,

{9y Ind, o= MNae + MNalnre + Malny + 2 ln P +
(-2 In Mo + 2ee

The dependent variable in equation 9 is specified
in nominal terms. Equation 9 usually has been esti-
mated, however, with real money balances as the de-
pendent variable. To transform the nominal-adjust-
ment specification so that real money balances are on

#This nomenclature follows that used by Stephen M. Goldfeid,
“The Case of the Missing Money,” Brookings Papers on Eco-
nomic Activity {3:1976), pp. 683.730.

A specification very similar to eguation (6} can be gen-
erated if one assumes that the appropriate levels of the de-
pcnéent variables are formed adaptively. Thus, the dynamics
of the adjustment process could be due to expectation forma-
tion, rather than transactions costs. See David E. W, Laidler,
The Demand for Money, 2nd. ed., (New York: Dunn-Donnel-
ley, 1977}, pp. 142-43,

$See Stephen M. Goldfeld, “The Demand for Money Revisited,”

Brookings Papers on Feonomic Activity (3: 1973}, pp.
577-638, and “The Case of the Missing Money,” Brookings
Papers on Economide Acticity {3: 1973), pp. 683-730; William
H. White, “Improving the Demand-for-Money Function In
Moderate Inflation,” International Monetary Fund Staff Papers
{September 1978), pp. 564-607. The nominal-adjustment
mechanism discussed here is used in the MPS (MIT-Penn-
Social Science Research Council) demand depesits equation,
See Jared Enzler, Lewis Johnson, and John Paulus, “Some
Preblems of Money Demand,” Brookings Papers on Economic
Activity (1: 1976), pp. 261-79.

27




FEDERAL RESERVE BANK OF ST. LOUIS

the left-hand side, In P, must be subtracted from both
sides of equation 9:

(10} M-l P.=ANa, + Vol + Nalny -
(1-AMY P+ (12" In Mo+ Aee

Equation 10 can then be rewritten in the form,

(11} Imm=MNa, + Nalnr + Valny: +
{(1-2") In (Moo/Pe) + Ve

Thus, the only difference between the estimation of
the real-adjustment specification (equation 6) and
the nominal-adjustment specification (equation 11} is
the form of the lagged dependent variable. In the
real-adjustment version, lagged nominal money bal-
ances are deflated by lagged prices. In the nominal-
adjustment version, they are deflated by current
prices.”

EMPIRICAL EVIDENCE

Cochrane-Orcutt Results

Goldfeld found little empirical difference between
the coefficient estimates of the real- and nominal-
adjustment specifications. Based on a superior fit, both
in- and out-of-sample, however, he favored the nomi-
nal adjustment version. Friedman, on the other hand,
provides contrasting evidence which suggests that the
real-adjustment version provides more stable regres-
sion coefficients over different sample periods.®

Tables 1 and 2 summarize the empirical evidence
on the real- and nominal-adjustment specifications of

THeller and Khan recently have questioned the applicability of
the nominal-adjustment specification. See H. Robert Heller
and Mohsin S. Khan, “The Demand for Money and the Term
Structure of Interest Rates,” Journal of Political Fronomy
{ February 1979}, pp. 109-29, The issue raised by Heller and
Khan is essentially an econometric one. Specifically, estima-
tion of the nominal-adjustment version within a single-equa-
tion framework will avoid econometric problems associated
with simultaneous equations hias only when the dependent
variable is viewed as being determined by the exogencus var-
iables specified on the right-hand side of the equation.

Akhough Heller and Khan suggest that a simultanecus equa-
tions bias is present when the nominal-adjustment version is
estimated, this same criticism applies equally to the real-ad-
justment specification. Two points should be recognized with
respect to the Heller-Khan criticism. First, empirical estimates
of the nominal-adjustment specification traditionally define the
dependent variabfe to be real money balances, not nominal
money balances as given by eqguation 7. In a very important
sense this variable can be viewed as demand determined —
that is, determined by the price level, interest rates, and real
income. Second, and perhaps more importantly, the simul-
tanecus equation bias which results from estimating money
demand relationships in a single equation framework is quite
small. For a recent example of studies addressing the possi-
bility of simultaneous equation bias, see Goldfeld, “The De-
mand for Money Revisited” and “The Case of the Missing
Money,”

8Benjamin Friedman, “Crowding Out or Crowding InP: Eco-
nomic Consequences of Financing Government Deficits,”
Brockings Papers on Economic Activity {3: 1978), pp. 593-
641, This evidence is found in his tables, but never discussed.
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the money demand relationship.® The estimated co-
efficients for the sample period I1/1955-1V/1962 are
reported first, followed by estimates obtained by
lengthening the sample period in increments of four
quarters. Relevant summary statistics as well as the
static root-mean-squared error (RMSE) for the four
quarters immediately following the end of the sample
period are also presented. Except for the sample pe-
riod I1/1955-1V/1978, all regressions are estimated
using the Cochrane-Orcutt (CORC) serial correlation
correction technique — the technique most commonly
implemented to estimate money demand when quar-
terly data are employed.®®

The regression results for the real- and nominal-
adjustment specifications {tables 1 and 2, respectively)
from various sample periods up to and including the
I1/1955-1V/1973 period are consistent with the results
of previous investigations.!’ In addition, the coeffi-
cients on the real income and interest rate variables
are similar across adjustment specifications. The nom-
inal-adjustment specification continually produces, as
Goldfeld noted, a slightly slower speed of adjustment.

SFolowing Goldfeld, “The Demand for Money Revisited,”
these specifications incorporate two interest rates. The com-
mercial paper rate (CPR) is included as a proxy for market
rates of return. The commercial bank passbook rate (RTD) is
included also. Banking regulations prevent this latter rate from
totally moving with the market rate of return, Small investors,
who do not have sufficient funds to invest in market assets,
may be sensitive to the vyield on passbook rates.

10The kst row of table 1 presents the regression results when
an alternative serial correlation adjustment procedure is used.
This alternative — known as Hildreth-Lu (HILU) — was
employed because of the drastic change in the tho estimate
found when adding the observations for 1978 using the CORC
procedure. As seen in the table, CORC estimates of rho in-
crease in value as the sample period is extended. When 1978
ohservations are added, however, the CORC estimate of rho
dropped dramatically to 0.466. The HILU results, however,
suggest that the “correct” rho value for the 1I/1955-1V/1978
sample estimation is 0.880.

This finding indicates that the Cochrane-Orcutt technigue,
when applied to the IL/1955-1V /1978 sample, had iterated
to a local rather than a global minimum of the sum-of-
squared residuals. This type of problem, although recognized
in the econometrics literature, has received little attention in
regard to estimating money demand fanctions, Interestingly
envugh, while the Cochrane-Orcutt estimates revealed a
significant change in the coefficients once the observations for
1978 were added, this deterioration is not evident when the
Hildreth-Lu estimation technique is used: The estimated co-
eficients on the passbook rate and income variables continue
to have the antivipated sign and are statistically different
from zero, In addition, the coefficient on the lagged depend-
ent variable is comparable to that found for earlier sample
periods. None of these findings were obtained when the
Cochrane-Oreutt estimation procedore was employed for the
11/1955-IV /1978 sample period.

For a discussion of the problems associated with the
Cochrane-Orcutt  technique, see ]. Johuston, Econometric
Mezzth%ds, 2nd ed., (New York: McGraw-Hill, 1972}, pp.
262-83.

115ee Goldfeld, “The Case of the Missing Money;” Enzler,
Johnson, and Paulus, “Some Problems;” and Friedman,
“Crowding Out or Crowding In?”
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of the estimating equation (SEE) and superior post-
sample predictions in terms of the static RMSEs.

The regression results for sample periods with end
points beyond IV/1973, however, provide a different
picture. As the end point is advanced, all estimated
coefficients for the real-adjustment specification con-
tinue to have their anticipated sign, are different from
zero at traditional levels of significance, and show rel-
atively small changes in magnitude. There is, however,
a significant change in the estimated value of the

serial correlation coefficient (0.44 for the period end-
ing IV/1973 to 0.98 for the period ending 1V/1978).
While the change in the rho value has no economic
significance, it suggests a misspecification problem.
Moreover, the results indicate a marked deterioration
in both the in- and out-of-sample fit. Altogether, the
SEE increases 26 percent and, for the years 1974 and
1975, the RMSE is more than triple that observed for
1973.

The increase in the RMSE, however, does not tell
the whole story. A major problem with the post-
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sample performance of the real-adjustment equation
is that the specification consistently overpredicts
money demand. Table 3 provides the mean forecast
error for nominal money balances based on both the
real- and the nominal-adjustment specifications. The
real-adjustment specification, on average, overpredicts
money demand for each year following 1973. While
the apparent stability of the estimated coefficients pro-
vides some ad hoc evidence for the belief that the
underlying economic relationship for the real-adjust-
ment specification is stable, the changes in both the
tho estimate and the in- and out-of-sample fit question
such a conclusion.

30

In contrast, the results for the nominal-adjustment
version over the post-1973 era (table 2) indicate a
marked deterioration in the estimated regression co-
efficients. This is somewhat surprising since the only
difference between these two specifications is whether
lagged money is deflated by lagged or contempora-
neous prices. Interestingly enough, the most trouble-
some result over this period is the increase in the size
of the coeficient on the lagged dependent variable.
The coeflicient exceeds unity in the longer sample pe-
riods, a finding that alone obviates any meaningful
interpretation of the estimates within the stock-adjust-
ment framework. Based on the dramatic change in the
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estimated regression coefficients for the nominal-
adjustment specification, it appears that this economic
relationship has indeed hroken down. Thus, even
though the nominal-adjustment specification continues
to have both a better in-sample and out-of-sample fit
(see table 3), it is difficult to attach any significance
to this in light of the coefficient estimates for the post-
1873 period.

Chow tests were employed to ascertain whether
either relationship is statistically stable over the full
sample period. Three alternative break points were
examined: (1) IV/1962, a point near which Slovin
and Sushka found evidence of a shift in the money de-
mand relationship;’? (2} IV/1867, a point near the
middle of the sample period; and (3} IV/1973, a point
of recent concern and considerable testing. The calcu-
lated F-statistics are reported in table 4.* With the
exception of the hypothesized IV/1962 break point
for the nominal-adjustment equation, the regression
coefficients are all statistically different for the oppos-
ing sample periods. The finding that the real-adjust-
ment specification is unstable over these sample pe-
riods contrasts sharply with the apparent stability of

12Myron B. Slovin and Marie Elizabeth Sushka, “The Struc-
tural Shift in the Demand For Money,” The Journal of
Finance {June 1975}, pp. 721-31.

18The applicability of the Chow test is complicated in this
case by the existence of serial correlstion in the disturbances,
The F-statistics in table 3 were calculated by estimating the
serial coefficient in each alternative sample Feriod separately,
using the Cochrane-Orcutt technique. An alternative, “seem-
ingly unrelated,” procedure was also used (see Franklin M.
Fisher, “Test of Equality Between Sets of Coefficients in Two
Linear Regressions: An Expository Note,” Econometrica
{March 1970), pp. 361-66). This latter procedure constrained
the serial correlation coefficient to be the same in each of the
respective sample periods. The results for this test did not
differ significantly from those reported.
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the regression coefficients in table 1. These results indi-
cate that cursory examinations of the stability of the
regression coefficients can be misleading.

First-Difference Results

As an alternative to the estimation performed
above, both money demand specifications were esti-
mated in first-difference form using the ordinary least-
squares technique. In other words, instead of estimat-
ing an equation of the form,

{2y lmme=be+ b lnre + boIny. + be In mes 4+ &5

(g = pEea -+ M)
with the Cochrane-Orcutt technique, the following
equation was estimated using ordinary least-squares:
{13) lnme —In mes = (bo— be) 4 by (In 1o - Inrea) +
b:(lny.~Iny.s) + bs (Inmey —in mee) 4 N

where the error terms, 1), are assumed to be indepen-
dent and identically distributed N(0, o*). The dif-
ference between these alternative specifications lies in
the a priori assumption about the error structures.
These two specifications would be empirically equiva-
lent if rho (p) were restricted to unity in equation 12

Although equation 12 is more general than equa-
tion 13, estimation of the latter equation avoids an
important econometric problem associated with the
estmation of equation 12. Specifically, Theil has
shown that, in the presence of a lagged dependent
variable, estimation techniques, such as the Cochrane-
Orcutt procedure, will underestimate (in absolute
value) the serial coefficient rho.'* This error will ren-
der the estimated regression coefficients inconsistent
and inefficient. If the disturbances in equation 13 are
serially independent — a hypothesis that can be exam-

Wfenri Theil, Principles of Econometrics {New York: John
Wiley and Sens, 1971}, pp. 413-14.

3
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ined empirically — its estimation will avoid the prob- Both the real- and nominal-adjustment versions of
lem associated with the Cochrane-Orentt technique!®  the money demand relationship were estimated in
Thus, in this very important sense, estimation of equa-  first-difference form. The respective findings are rte-
tion 13 is preferable. ported in tables 5 and 6.1¢

15 irst-differencing has been suggested as a means of avoiding Consider first the results for the Ieal-ad}ustment

the econometric problems associated with nonstationary error
straotures. See C. W. J. Granger and P. Newbold, “Spurious

Regressions in Fronometrics,” Journal of Econometrics ( {une uring Economic Relationships and the Effects of Differenc-
1974), pp. 111-20; and D. Williams, “Estimating in Levels or ing,” Journal of Monetary Economics (4: 1978), pp. 63760,
First Differences: A Defense of the Method Used for Certain show that the econometric problems of “overdifferencing” an
Dot e for Monéy Equations,” The Economic Journal {Sep- equation are not as severe as those of “underdifferencing.”
tember 1878), pp. 564-68. 16A constant term was included in the specification to ascer-
As an additional important matter, Charles 1. Plosser and tain whether a time trend is evident in money demand. ¥
G. William Schwert, “Money, Income, and Sunspots: Meas- there is a trend in money demand, the trend rate of change

32
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those reported in table 1, indicate a remarkable de-
gree of consistency as the sample period is extended. '

specification in table 5. The Durbin-h statistics indi-
cate that, for sample periods ending beyond 1V/1964,
there is no evidence to reject the hypothesis of serially

. . L . 17In comparing the results in table 5 with those in table 1, one
independent error terms: It is only in the earlier sam- i

should be cautioned against using the reported R* as a basis

ple periods that evidence of first-order autocorrelation
exists.

The regression coefficients found in table 5, like

should be equal to the constant term (see equation 13).
Lieberman suggests that such a variable is relevant for money
demand. See Charles Lieberman, “Structural and Technolog-
ical Change in Money Demand,” American Economic Review,
Pagpers and Proceedings {May 1979}, pp. 324-29.

to judge the respective equations. Granger and Newbold,
“Spurious Regressions,” show that when the dependent and
independent variables follow a random walk, as they do in
our specification, a nonzero R* will be expected, even if no
relationship between the variables actually exists. When the
equation is estimated in first-difference torm, the variables
no longer follow a random walk and thus R* is expected to
be zero.

Furthermore, the reader is cautioned against solely usin
the SEE as a basis of comparison. Recall the aforementione
econometric problems associated with the Cochrane-Orcutt
estimation results.
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With the single exception of the coefficient on the
passbook rate for the sample period ending in 1V/
1971, the estimated coeflicients all change by less
than one standard error.

The regression coeficients in table 5 are also simi-
far to those found in table 1 in other respects.!® The
coefficient on the lagged dependent variable indicates
a significant partial adjustment to the desired level
of real money balances. The relatively smaller coeffi-
cient in table 3 indicates, however, a larger coeflicient
of adjustment — ranging from 0.39 to 0.47, The find-
ings in table 5 again support the notion of economies
to scale in money holdings, with the long-run income
elasticity estimated between 0.33 and 0.53. In addi-
tion, the coefficients on the interest rate variables
continue to indicate a greater sensitivity to a propor-
tional change in the passhook rate than the commer-
cial paper rate.

An important improvement obtained from the first-
difference estimation procedure over the levels results
is the post-sample performance. Table 5 indicates a
deterioration in post-sample performance over the
1974-75 period, but the deterioration is slight relative
to that found in table 1. Not only are the RMSEs
consistently lower for the first-difference results, but
this specification does not consistently overpredict
money demand over the post-1974 period. In fact,

18As stated previously, the estimated constant term has ne
counterpart in the levels form of the real-adjustment specifi-
cation, This coefficient, while never significantly different
from zero in table 5, does change as the sample period is
extended to include the 1974 observation. When post-1974
observations are included in the sample, both the sign and
magnitude of this coefficient are in accord with Lieberman’s
Bndings, This suggests a slight, but statistically insignificant
negative drift in the relationship, which is unexplained by
other variables.
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table 7 indicates that this specification slightly under-
predicts money demand on average for 1976 and
197722

In contrast to the first-difference estimation of the
real-adjustment mechanism, table 6 shows that there
is no evidence in the nominal-adjustment specification
of any first-order serial correlation in the disturbances.
The Durbin-Watson statistics reveal no problems
associated with serial dependence in the errors.

Many of the previous comparisons between the
real- and nominal-adjustment levels estimations
(tables 1 and 2) continue to hold for the first-differ-
ence estimations. The coefficient of adjustment remains
smaller for the nominal-adjustment specification than
for the real-adjustment specification in table 5. The
other regression coefficients continue to be fairly simi-
lar to those found for the real-adjustment equation.
The coeflicient on the passbook rate for the nominal-
adjustment specification is not, however, significantly
different from zero over many of the sample periods.
Again the SEEs and the RMSEs are consistently
smaller for the nominal-adjustment specification, indi-
cating a better in- and out-of-sample fit. Table 7 also
shows that using the first-difference of the nominal-
adjustment specification not only leads to a smaller
forecasting error on average, but more importantly,
alleviates the persistent problem of overprediction
which plagued the levels estimation.®

Unlike those observed in table 2, the regression
coeficients in table 6 do not change dramatically as
the sample period is extended beyond IV/1973.2 The

1%k should also be noted that the mean overprediction that
takes place in 1978 is in large part due to overpredicting
money demand in the fourth quarter of that yvear, when ATS
accounts were legalized pationwide and NOW accounts were
legalized in New York.

20To determine if the inclusion of the constant term seriously
biases the post-sample performances of the equations, fore-
casts based on equations that exclude the constant term were
made. For the real-adjustment eguation, the most significant
effect is to change the sign on the mean static prediction for
the interval 1/1976-1V/1976 from plus te minus. The mean
error, however, for the period is —$0.02 billion, guite small
relative to that reported in table 7. For the nominal-adjust-
ment specification, the positive signs for 1/1976-IV /1976 and
1/1977-1V/1977 are changed to negative when the constant
term is omitted from the forecasting equation. As with the
real-adiustment equation, however, the mean errors are very
small relative to those reported in table 7: -$0.002 billion
for 1/1976-IV/1976 and -$0.07 billion for 1/1977-1V/1977.
These results suggest that it is first-differencing, rather than
the inclusion of the trend variable in the specification, that
is most responsible for the improved forecasting accuracy of
these specifications.

21'The possible exception to this is the behavior of the esti-
mated constant term. This coefficient estimate increases (in
absolute value terms) five-fold as the 1974 cbservations are
added to the sample period. While the change in this coefhi-
cient is noticeable, it is important to bear in mind that this
coefficient estimate is never significantly different from zere.
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changes that occur, instead, are relatively minor. This
is especially true of the coefficients on the real income
and lagged dependent variables. Thus, the use of first-
differences apparently has resulted in a more stable
relationship.

Chow tests again were used to determine whether
either of these first-difference relationships is statis-
tically stable over the full-sample period. The F-sta-
tistics for the same hypothesized break points con-
sidered previously (see table 4} are provided in table
8.72 These statistics indicate that neither of the specifi-
cations is statistically different over any of the alter-
native subperiods considered. This suggests that the
previous evidence of breakdowns in these relation-
ships is the result of the estimation technigue em-
ployed. The first-difference estimation results, which
are econometrically preferable, show no evidence of
structural breakdown in either of the money-demand
specifications considered.

SUMMARY AND CONCLUSION

This paper has investigated two alternative stock-
adjustment mechanisms employved to empirically ex-
plain money demand. In addition, two alternative
procedures have been used to estimate these rela-
tionships. The results indicate that both stock-adjust-
ment relationships are statistically stable when esti-

2U8ince the disturbances for the first-difference equation are
serially independent, the Chow test results reported in table
8 avoid the problem of serial dependence in the error terms
that plagued the previous tests.

In an alternative test, the first-difference equations were
estimated without a constant term and the Chow test was
used to test the stability of these equations. Using the same
hypothesized break-points as in table 8, the test results indi-
cate that stability cannot be rejected at the 5 percent level
of significance (e.g., the largest calenlated F-value is 0.69).
Thus, exciusion of the constant terma does not adversely af-
fect the stability finding,

In addition, the type of Chow test described in footnote
13 was specifically used to test if the constant term should
be allowed to vary across the various subperiods. For each
equation and the different subperiods, the calenlated F-sta-
tistics were well below standard critical valizes. Thus, no
statistical advantage is gained by allowing the constant term
to take on different values i alternative subperiods.
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mated in first-difference form. This suggests that
much of the recent evidence of a breakdown in the
money-demand relationship is the result of the esti-
mation technique employed. To the extent that the
nominal-adjustment specification consistently provided
a better fit (both in- and out-of-sample}, the evidence
presented here further suggests that a relaxation of
the assumption that the money stock adjusts to a
price level shock within the quarter is worthwhile.

Furthermore, the results presented in this paper
deny the claim that monetary policy is impotent as
a result of a shifting money-demand relationship.
Those who argue this point recently have suggested
that attempts to control inflation through restrictive
monetary policy will be unsuccessful since the money
demand relationship is unstable. The findings of sta-
bility presented here seriously question this assertion,
It does not appear that the relationship between
money demand, real-income, and interest rates has
changed significantly over recent periods. The sur-
prisingly accurate predictions of money demand over
the post-1973 period using the first-difference approach
buttress the conclusion that the money-demand rela-
tionship has not suffered from any drastic shifts that
would invalidate monetary policy.
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