Short-Run Money Growth Volatility:
Evidence of Misbehaving Money Demand?

SCOTT E. HEIN

HE last two years have been anything but
tranquil for the U.S. economy. Interest rates, for
example, have been high and velatile. Twice during
this period they rose to record levels: the prime rate
hit 20 percent in April 1880, then rose to 21.5 percent
in January 1981, Two recessions have occurred
during this briefperiod, one of which apparentiy still
lingers. Significant financial changes have taken
place with an influx of deposits into money market
mutual funds and an outflow from small time and

savings deposits, The nationwide legalization of

NOW accounts in early 1981 also resulted in a siz-

able reallocation of funds. Amid all of these devel-

opments, money growth also has heen quite volatile.

Shaould the volatility of short-run money growth be
a matter of concern? There appear lo be two distinet
schools of thought with regard to this question. One
school argues that such volatility is not really a
problem. It holds that “the need for precise short-run
money supply control is techuically questionable.”?
The other school argues that such volatility damages
the economy. For example, Milton Friedman, in
evaluating monetary policy over the last couple of
yvears has written that “the yo-vo swings in monetary
growth alfected the economy directly, as well as
through interest rates. Each surge in monetarv
growth was followed alter some months by an ac-
celeration in spendable income, output and em-

1Stephen H. Axilrod and David E. Lindsey, “Federal Reserve
System Implementation of Monetary Policy: Anabytical Foun-
duations of the New Approach,” American Econonide Review
Papers wied Proceedings (May 19813, p. 2520 Also, see George W,
McKinney, Jr., “The Name ol the Game,” Economic View from
One Wall Street (February 26, 1982).

ployvment; and each decline in monetary growth, by
a retardation.””?

Somewhat surprisingly, the two schools do not
disagree about theoretical issues. Both schools agree
that, in theory, the desirability of stabilizing short-
run money growth depends on the stability of the
public’s demand for money, Achieving stable money
growth benefits the economy only if the public’s
demand for money does not change unexpectedly.

The issue that separates the two schools ofthought
is chiefly an empirical one: has money demand been
reasonably stable? Those who argue that the vala-
tility of short-run money growth in the past has not
been a problem hold that monev demand has been
subjected to a series of unpredictable shifts. Ac-
cording to this reasoning, holding the rate of monev
growth in a tight band would have imposed sig-
nificant costs on the economy. Suppose, for example,
the public wants to hold larger money balances. If
such a preference is thwarted by an adherence to
pre-established monetary targets, the ecomomy
would be subjected to unnecessary restraint. Indi-
viduals seeking to build their money balances will
reduce their demand for goods and services and
financial assets, resulting in an economic slowdown.

The other school argues that money demand has
been basically stable. In this view, as Friedman
contends, rapid money growth overstimulates the
economy, wltimately causing inflation, while shag-
gish moneyv growth imposes undue restraint.

2Milton Friedman, “The Yo-Yo Economy,” f\'mp.s'rc?cf(-‘k {(February
15, 1982). Also, see Milton Friedman, “The Federal Reserve and
rtary Instabiline)” Wl Street Journal, Februasy |, 1982,
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This article examines the evidence to determine
whether money demand behavior over the last two
vears has been erratic enough to justify the observed
volatility in money growth.

Chart 1 provides evidence on short-run (quarterly)
money growth volatility. The chart plots, {for each
quarter since II/1962, quarterly money growth (at an
annual rate) less the average of money growth over
the prior 12 quarters. Thus, for example, the —2.0
percent reading for FII/1962 shows that money grew
2 percentage points less in that quarter than its
average growth rate in the previous three years.,

The velatility shown in this chart has two diftferent
dimensions. One dimension is simply the magni-
tide of the deviation from trend. For example, in the
third quarter of 1980, money grew at a rate 8 per-
centage points above trend, the largest positive
deviation in the last 20 yvears. In the second quarter
of 1980, money grew at a rate over 10 percentage
points below trend, the largest negative deviation in
the last 20 vears. Thus, according to such a measure,
money growth has been quite volatile over the Jast
two vears.

The second dimension is the frequency with
which deviations of money growth relative to trend
change signs. The chart shows that money growth
relative to trend freguently has changed sign from
pasitive to negative, and vice versa, over the last two
vears. This Huctuation stands in sharp contrast to the
historical norm whereby money growth usually is
above or below trend for several guarters in a row.
Thus, the increased frequency of change of quarterly
money growth relative to trend also supports the
view that money growth over the last two vears has
been volatile.

The increased volatility in money growth alone
does not demonstrate that the demand for money
was unstable. Such a conclusion implicitly holds that
the growth of the nominal monev stock is completely
demand-determined, ignoring completely the ac-
tions taken by monetary authorities. Since monetary
authorities can change bank reserves, reserve re-
quirements or the discount rate, it is entirely pos-
sible that changes in nominal money growth reflect
their actions, instead of shifts in the public’s desired
money holdings. In other words, monetary anthor-
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ities “can ‘create’ a product without necessarily
being limited by the demand for it.”® Thus, one
should not necessarily interpret changes in money
growth as shifts in meney demand.
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One can analvze money demand on a more so-
phisticated basis by using econometric techniques.
This article provides no new analysis on this topic;
instead it describes how such evidence can be
evaluated.

Economic theory holds that nominal money bal-
ances relative to the general price level (generally
called “real” money balances) are the relevant quan-
tity measure for demand analysis (just as standard
demand theory explains the demand for physical
goods and services, not the dollar value of those
gonds and services). Thus, when one focuses on real
maoney, one recognizes that the usefulness of money
clearly depends on the price of goods and services.
For example, if the quantity of money that people
hold remains unchanged while the average price of
goods and services fall, a given stock of money will
have greater value; that is, it will permit the purchase
of more goods and services. Thus, the economically
meaningful measure is the money stock relative to
the average price of goods and services.?

Analysts commonly hypothesize that real money
balances move opposite to a change in market in-
terest rates and in tandem with a change in real
income. A change in market interest rates negatively
atfects the demand for real balances, because it
represents the opportunity cest of holding money. It
market interest rates rise, individuals forgo more
interest income by holding money and thus are ex-
pected to desire less money balances. As real income
rises, however, individuals will want larger real
money balances to purchase more goods and serv-
ices. Thus, a change in real income is expected to
have a similar effect on desired real money balances.

P,

3Stephen H. Axilrod, "Monetary Policy, Money Supply, and the
Federal Reserve’s Operating Procedures,” Federal Reserve
Bulletin {January 19823, p. 3.

4For a discussion of the interpretation of changes in real balances,
see A, B, Balbach and Dents S, Karnosky, "Real Monev Balances:
A Good Forecasting Deviee and a Good Policy Target?” this
Aeview (September 1975), pp. 11-15.
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Chart 1
Quarterly M1 Growth Relative to Trend
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To empirtcally investigate the demand for money,
the relationship between real money balances (M/
Py and eurrent interest rates (i), real income (vy), and
lagged real balances (M/P).;, is estimated using
multiple regression analvsis. The equation to be
estimated is typically written as:

(L (MIP), = By + Bile + Bavy + By (MIP)y + e

The coefficients Bq. 81, B2 and 35 show how desired
real money balances respond to changes in the re-
spective independent variables. The residual, g, is
assumed to be a random variable that Buctuates
aboutzero. Itrepresents the unexplained variation of
actual real money balances from that predicted by

the combination of the estimated regression coefli-
cients and the values of the independent variables.

Last period’s real balances are usually included in
empirical estimations of money demand to capture
an assumed adjustment process. Because of relevant
transaction costs of adjusting real money balances, it
is usuvally presumed that actual balances only slowly
adjust to desired levels. The lagged value of real
balances is included to capture such an adjustment
process. By including lagged real money balances in
the equation, we are assuming actual real balances
only partially adjust to current changes in interest
rates or 1'0{1] income.

A common procedure used in evaluating the
behavior of money demand is to consider how well
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an empirical relationship such as equation I simu-
lates or predicts actual real money balances beyvond
the estimation period. Churt 2 plots the level of real
money balances simulated with equation 1 and the
actual real money balances for the out-of-sample
interval /1980-1/1982.% Table 1 summuarizes these
results using a variety of statistical measures.”

#This procedure apparently dates back to Stephen M. Goldfeld,
“The Case of the Missing Maoney,” Brookings Puapers on Eco-
nomic Activity {3:1976), pp. 6B83-730, One crucial difterence
hetween Goldfeld's evidence and more recent interpretations is
that Geldield provided evidence of sustained one-sided simu-
lation error. Logically, Goldfeld’s findings suggest a shift. Move
recent discussions incorrectly deduce a shift from a single pe-
riod’s simulation error. This point is subsequently more fully
developed, For a more recent application, see Brian Motley,
“Inmovation and Money Demand,” Federal Reserve Bank of San
Francisco Weekly Letter {January 1, 18982).

SEstimating equation 1 in patural log {In) form vields the fol-
lowing coefficient estimates and summary statistics for the I/
19680-TV/1979 sample period {absolute value of t-statistics in
parentheses):

(1) In (M/P) = 034 +0.07 ln v — 0.01 In RCP,
(141} (3.94) (3.2}

+0.85 In (M/P), ) - 0.02 D1
(1369 (3.89)

B = 094

where M is M1, Fisthe GNP deflator, v, isreal GNP, and RCP i3
the commercial paper rate.® The estimated coefficient on in v
{0.07) inddicates that a 1 percent increase in real income this
quarter is nsually associated with a 0.07 percent increase in real
money balances. In a similar vein, the interest rate coefficient
suggests that a | percent increase in interest rates {for example,
from 10.0 percent to 10.1 percent) will lead to a 0.01 percent
decline in real bulances. Finally, the coefficient on lagged real
balances (0.85) indicates that real balances will adjust to desired
fevels at a rate of 13 percent (1.00-0.83}) per quarter. Thus, the
long-run response to changes in interest rates and real income is
mich higher than the short-run response. In the out-of-sample
simulations reported below, these coefficients along with actual
values of the right-hand side variables are used to project the
dependent variable.

This relationship is similar to that in R, W, Haler and Scott £,
Hein, “The Shift in Money Demand: What Beallv Happened?”
this Reviete (February 1882}, pp. 11-16. However, the passhook
rate variable is excluded since its coefficient was insignificant.
The equation was estimated using the Hatanaka two-step pro-
cedure to correct for first-order sevial correlation in the residuals.
D1 is a dwrny variable that takes on a value of 1 after 171974,
capturing a one-time shift in the demand for money. The stan-
dard error of the estimated regression is 0.0045 and the estimate
of the serial vorrelation coefficient is (1.33.

*The equation simulates the natural log of real M1 balances. Table
1 presents the antilog of these simulated values, that is, levels of
real money balances. Such a transformation, being nonlinear,
will not vield optimal predictions. However, itdoes vield a better
“leel” for the size of errors.

These simulations are static (when actual values of the lagged
dependent variable wre used) rather than dynamic {(when pre-
dicted values of the lagged dependent variable are used). See
Scott E. Hein, “Dynamic Forecasting and the Demand lor
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Much hoopla has been made of the difference
between the simulated real halances in the second
quarter of 1980 and the actual balances at that ime.
Real money balances in that period turned out to be
almost 87 hillion below what equation 1’ predicted.
Such a finding has been interpreted as evidence that
money demand shifted downward significantly in

11/1980.

Fguating a “shift” with a simulation error, how-
ever, is clearly inappropriate. Deviations of real
halances from predicted or simulated values do not
provide evidence of a behavioral shift in the rela-
tionship. Recall that when the equation is estimated,
it is assumed that actual real money balances will
fluctnate randomly around s predicted or simu-
lated level. By assumption, the actual and simulated
real money balances will usually deviate from each
other by some unknown random value. Thus, we
should expect similar luctuations to occur out-of-
sample. When considering only one simulation
errar, it is impossible to ascertain whether one is
ohserving a shift {as represented by a change in
one of the coefficients), or simply a large random
fluctuation.®

When the deviations are consistently one-sided,
however, one can conclude that 2 “shift” in the
behavioral relationship has ocourred (i.e., one of the
coefficients, o, B1. B2 or Bz has changed). Chart 2,
however, shows no evidence of consistent one-sided
errors. Thus, there is little evidence from these
simulations to indicate a “shift” in the behavioral
relationship.

Moreover, recognize that if policvmakers incor-
rectly equate prediction errors with shifts in money
demand, then they will view any observed behavior
in real money balances ascorrect. Thus, in either the
case of rapid or slow money growth, no corrective
actionn wonld be called for. However, if these dis-
turbances are not true shifts in money demand,
policymakers will actually allow money growth to
Ructuate more than necessary.

Money,” this Review (June/July 1980), pp. 13-23, where it is
argued that static forecast errors provide a better foundation from
which to judge shifts in the demand for money.
8This is true regardless of the size of the error, hecause there is
always a positive probabitity of drawing from the extreme tuils of
a normal probability distribution.
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Chort 2

Actual and Simulated Real M1
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Few who argue that a shift occurred in 11/1980
hase their case on the one simulation error of chart 2,
however. Two auxiliary arguments also are used to
support the notion that there was a downshift in
money demand. One argument is that a downshift
occurred “in response to the very high and record
levels of short-term interest rates reached in early
spring.”® This argument holds that a sharp rise in
interest rates, especially one that pushes rates
bevond previous peaks, causes irms and individuals
to institute new cash management techniques.to

sAxilrod und Lindsey, “Federal Reserve System Implementation
of Menetary Policy,” p. 251,

Omne of the earliest espousals of this hypothesis can be found jn
Richard 12, Porter, Thomas 2. Simpson, and Eileen Mauskopt,
“Financial Innovation and the Monetary Aggregates,” Brook-

R s

These techniques, once in place, lead to permanent
decreases in desired real money balances relative to
a given level of real income and interest rates. In
other words, money demand shifts downward fol-
lowing a sharp rise in interest rates. Such an argu-
ment has been used to explain the abnormmal be-
havior of money demand since 1974 and is used now
to bolster the evidence of another downshift.

Chart 2 proves false this explanation of the T1/1980
decline in real halances. Were there actually a
decline in the demand for real cash balances caused
by individuals and firms instituting new cash man-
agement techniques in response to high interest
rates, one should observe a level of real money
balances that is consistently below simulated levels
following the “downshift.”

ings Pupers on Evonomic Acticity (1:1979), pp. 213-29,
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I this shift were permanent, as this argument
suggests, the prediction error should remain nega-
tive for all quarters after 11/1980. Chart 2 shows,
however, that the equation does nof consistently
averpredict real balances after 11/1980. Actual real
balances in IIT/1980, instead. were slightly higher
than the relationship would suggest. Further, real
balances were slightly higher, on average, than the
equation implies [or the full TTTI/1980-1/1982 period.
Thus, one cannot empirically support the argument
that a persistent, sizable downshilt in money de-
mand was precipitated by record interest rates in

[1/1980.

The second argument in support of & money
demand downshitt in 11I/1980 contends that the im-
position of credit controls in Muarch 1980 was re-
sponsible for a decrease in desired real balances.
Such un argument contradicts economic theory,
however. With credit contrels expHeitly limiting the
extension of bank credit, individuals and business
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firms would desire larger money halances for antic-
ipated transactions or precautionary purposes. Thus,
theory suggests an increase in money demand
during this period, not a decrease.

Thus, both auxiliary arguments in favor of a he-
havioral shitt in money demand in II/1980 lack
either logical foundation or supportive empirical
evidence. Moreover, if there was a behavioral shift
in money demand, the excess supply (supply ex-
ceeding demand) of monev must have been offset by
an increase in demand elsewhere, In other words, if
economic participants actually wanted less money
halanees, they must have desired more of something
else in exchange. There is little evidence, however,
of increased demand for labor, goods and services, or
financial assets in the economy.

Furthesr, the generally declining interest rates in
this period do not necessarily suggest 4 behavioral
downshift in money demand as many insist. De-
clining interest rates do suggest an excess supply of
credit, which can come about either hecause of an
increase in credit supply or a decrease in credit
demand. Only an increase in the supply of eredit {as
individuals become more willing to give up moneyv
today in exchange for a promise of money in the
future} would be consistent with the notion of a
downshift in money demand in 1171980, since there
is no evidence of an increased demand elsewhere
which would be required to offs‘ef the decreased
demand for both credit and money. Yet, theve ap-
pears littie evidence of an increased ..suppi_\ of credit
in this period. Chart 3 shows that the total funds
raised by nonfinancial sectors declined markedly in
11/1980. Thus, the fall in rates in the second quarter
of 1980 is better explained by weakening credit
demands associated with the recession, rather than
the increased supply of credit.

It money demand did not shilt in 171950, why
were real money balances low relative to predicted
levels? Perhaps the irregular behavior ocenrred on
the “supply side.” Robert Weintraub bas suggested,
for example, that slow money growth resulted rom
an unexpected decline in the money multiplier {the
ratio of M1 balances to the monetary base), in re-
sponse to a sizable shift in the desived currency
heldings, as consumers became wary about the
acceptabilitv of credit cards during the control pe-
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riod.!? Such a change would drive up the currency-
deposit ratio and reduce the money multiplier.

If the money multiplier declines, banks have to
reduce the amount of deposits they create tora given
amount of source base (or bank reserves). According
to Weintraub’s hypothesis, M1 balances declined
because monetary authorities did not anticipate the
increased demand for currency and oflset it by in-
creasing the base. Theretfore, the observed decline
in real money halances was due, notto a reduction in
the deniand for real balances, but to this unantici-
pated change in the supply of mmoney caused by an
increased demand for currency as a result of the
credit controls.

HRobert Weintraub, The Lpact of the Federal Reserve Systent’s
Monetary Policies on the Nation's Econamy {Second Report},
Staff Report of the Subcomnnittes on Domestic Monetary
Policy, House Commmittee on Banking, Finance and Urban
Affairs, 96 Cong. 2 Sess. {Government Printing Office, 1880}, p.
i7.

Although individuals wanted to hold as much, if
not more, M1 balances following the imposition of
the credit controls, the banking system precluded
these demands from being satisfied. Once credit
controls were removed, the Weintraub hypothesis
suggests, the multiplier would come back within its
historical ranges (see chart 4). Thus, real money
balances could be expected to return to more his-
torical levels as well, This is indeed what happened:
actual real balances rose to about $226 billion in
111/1980 (see chart 2).

Therefore, one can interpret the behavior of real
balances in II/1980 as evidence of a supply-side
limitation, not a decrease in the demand for money.
In this light, the large simulation error is merely
evidence of temporary disequilibrium, Real money
balances deviated from predicted levels, not be-
cause individuals desired less money, but because
monetary authorities did not anticipate the effect of
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the Special Credit Control Program of 1980), Judd
and Scadding, like Weintraub, recognize that

credit controls on the way people decided to hold
“changes in the supply of monev can dominate short-
rn movements in the monetary aggregates.”1® The
important point here is not to differentiate between
the Weintraub and Judd-Scadding hypotheses, but
to recognize that hoth views explain the contraction
ide occurrences. Thus,

their monev.
John Judd and John Scadding also argue that “the
rapid monectary deceleration in the second quarter of
1980 (as well as the rapid growth in the first and third

quarters) was caused, not by a monev-demand shift,

but by a monev-supply ‘shock’.”12 While disagree- _
; in meney growth by supply-«
deviations of actual real balances from those simu-

ing with Weintraub about the mechanics of the
supply shock {Judd and Scadding trace the supply ) ]
B L . lated by a money demand equation may he evidence

shock to the contraction in bank loans that followed S S
of supply shocks, rather than demand shifts as many
sugeest,

21ghn P. Judd and John L. Scadding, “Liability Management,
BEhid., p.

Bank Loans, and Deposit “Market” Disequilibrium,” Federal
Reserve Bank of San Francisco, Economic Review {(Summer

1981, p. 21,
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The simulated values of real money balances also
allow an evaluation of the impact of the nationwide
legalization of NOW accounts on the demand for
money. It has been argued that the introduction of
NOW accounts might result in an increased demand
for M1 balances, supposedly because of the explicit
interest paid on such balances 14

The Federal Open Market Committee (FOMC)
apparently believed such a result likely. In the first
place, the FOMC increased the targeted growth
ranges for M1 balances in 1981. In addition, the staff
of the Federal Reserve Board of Governors devel-
oped a “shift-adjusted” M1 measure that would
subtract the “artificially induced” demand resulting
from the nationwide introduction of NOW accounts.
This adjustment was determined, in large part, by
surveving new NOW account depositors about the
original source of the funds they deposited into these
accounts. Asking such a question, however, provides
little, if anv, information about desired money
holdings.*® An analvsis of a conventional money
demand relationship should be a better vehicle to
address this issue.

1f the nationwide legalization of NOW accounts
had actually resulted in an increased desire to hold
M1 balances, the conventional money demand rela-
tionship should have consistently underpredicted
real balances after the nationwide introduction of
these accounts. In other words, actual (real} M1
balances should have been consistently above the
level simulated by the equation, as individuals held

P uch of the discussion about the impact of NOW accounts has
centered on the minimum balance requirements of such ac-
counts. Since minimun balance requirements are bigher on
NOW accounts than on conventional demuand deposits, it has
bheen argued that M1 will grow. David E. Lindsey, “Nonbor
rowed Reserve Targeting and Monetary Control,” paper pre-
sented at Economic Pelioy Conference on “Improving Money
Stack Coutrol: Probiems, Solutions, and Consequences,” has
carrectly pointed out, however, that the issue is one of money
demand. No adjustment need be made if the demand tor M1
remains unchanged.

158ee John AL Tatorn, “Recent Financial Innovations: Have They
Distorted the Meaning of M127 this Aecicw (April 1982), pp.
23-35. Some have argued that the shift adjustiuent was devel-
oped to capture the sonrees of NOW inflows rather than the uses,
Such an adiustment should nef have been incorporated in the
targeting of the money aggregates then!
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larger-than-expected balances. In chart 2, where
observed {(not shift-adjusted} real moneyv balances
are shown, however, no consistent underprediction
occurred during the last five quarters. In fact, the
equation slightly overpredicts real money balances.
Thus, it does not appear that the nationwide legal-
ization of NOW accounts increased desired MI
balances in any important way .16
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Many analysts of monetary policy have used the
recent financial innovations and the volatility of
moeney growth as ammunition against pre-estab-
lished monetary growth targets. These innovations
supposedly have caused unpredictable swings in
money demand. The behavior of actual money
growth has been taken as evidence of such swings.

This article offers a counter argument. To begin
with, swings in money growth are reliable indicators
of money demand only to the extent that the supply
of money has not itself been shocked. In the face of
such shocks, large fluctuations in money growth
cannot be interpreted as evidence of money demand
shifts. The second quarter of 1980 was an episode of
unusual money growth caused, not by shifting
money demand, but rather by supply-side oceur-
rences. M1 balances fell becanse the hbanking system
was unable to support the public’s desired deposit
tevels, The lesson leammed from this episode is that

EWhile no apparent irregularities exist when ML is used, this is
not the case when the shitft-adjusted measure is employed.
Many have recognized this fact. See, for example, Motlev,
“Tnnovation and Money Demand:.” and John Wenninger,
Lawrence Radecki and Elizabeth Hammond, “Recent Insta-
bility in the Demand for Money,” Federal Reserve Bank of New
York Quarterly Reciew: (Summer 1981), pp. 19, where many
exphmations of such anomalous behavior are provided. The
point of the present article, however, is that such exphinations
are not required. A puzzie exists only when the questionuble
shiftadjusted measure is used. Just becanse individuals arve
moving funds from savings to NOW accounts does not indicate,
as the shift-adjustment procedure snggests, that meore M1 bal-
anees are desived. There ure always people moving funds from
savings accounts to demund deposits. Such movement of funds,
however, huve never belore been taken to suggest that the
demand deposit measure should be adjusted, Why should such
movements of funds now provide any more aseful information?
While it Is clearly possible that the introduction of explicit
interest payiments on checkahle deposits did resalt in an -
creased demand for M1 balances, surveving individuals to fnd
out where funds for new NOW accounts came from is not going
to be useful in addressing such an issue, Examining a mones
demand equation, which is a useful procedure, shows no evi-
dence of an increased demand.
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one-time deviatiens of real money balances from
predicted levels do not necessarily indicate ashiftin
money demand, Such a deviation could just as well
denote a temporary money market disequilibrinm,
caused by the growth of the money supply or a ran-
dom fluctaation,

Ome precondition fora shilt” in money demand is
a set of consistent, one-sided prediction errors, de-
rived from an estimated money demand relation-

38

A conventional money demand equation,
however, shows evidence of neither sustained pe-
riods of overprediction (a downshift) nor sustained
periods of underprediction (an upshift] in the
underlving empirical velationship, Thus, while sig-
nificant inancial innovations have occurred in the
last two vears, there is litte evidence that these
innovations resulted in money demand shifts. The
M1 measure continues o have significant economic
and poliey content,

ship.



