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Section III argues that the new emphasis on
the monetary aggregates has in fact altered the
structure of the economy, and that most econo
metric models of the monetary-transmission pro
cess are mis-specified as a result. This section
raises questions about a naive interpretation of
the portfolio-adjustment theory of the transmis
sion of monetary policy-namely, that an excess
demand or supply of money precedes changes in

In Section II, the case is made that the Fed to
day raises interest rates in response to undesir
ably rapid money growth, whereas it did not do
so in the 1960's. This change in response is re
vealed indirectly, through an analysis of the
stock market's response to the money supply.
The conclusion is based on the evidence that the
stock market today (unlike the 1960's) responds
negatively to an increase in the money supply
and the proposition that the stock market is an
efficient forecaster of the future economic im
pact of a change in the money supply, which im
pact in turn depends on the Federal Reserve's
policy reaction.

If the Fed does respond differently, has the
change altered the structure of the national
economy in any significant way?

This article will utilize the developing theory of
efficient markets to show that the Fed's response
to growth in M I has changed, and as a result, the
economic impact of a temporary deviation of M I
from trend has actually been reversed. Section I
shows that the public record is inconclusive
about the Fed's attempts to control money. Pub
lic pronouncements of Federal Reserve officials
suggest that the monetary aggregates are more
important in the policy process now than before,
but there is no explicit evidence that the behavior
of the monetary aggregates changes policy deci
sions. Furthermore, there is no shortage of criti
cism of the Federal Reserve on the grounds that
the Fed continues to pay insufficient attention to
money.

*Economist. Federal Reserve Bank of San Francisco

Kurt Dew'
Is today's monetary policy more effective than 2.

the monetary policy of earlier decades? Since the
1960's, dramatic changes have occurred in both
monetary policy procedures and the amount of
information provided by the Federal Reserve to
Congress and the public. Still, the language of
both Fed critics and advocates is sometimes
reminiscent of an earlier time. The new proce
dures, coupled with the not-so-new debate over
policy options, raise a question: are the procedur
al changes only differences in style, or does mon
etary policy now affect the economy in a
substantially different way than it did in the
1960's?

The changes that led to the present policymak
ing approach began in 1966, when the Fed began
"paying attention to the monetary aggregates."
These procedures developed gradually between
1966 and 1975, and the interested reader may
find detailed accounts of the development in sev
eral sources [d. (2), (8), (I I)]. Finally, in
March of 1975 Congress required the Federal
Reserve to "... consult with Congress ... about the
Board of Governors' and the Federal Open Mar
ket Committee's objectives about the rate of
growth or diminution of monetary and credit ag
gregates in the upcoming twelve months." (9)
This Congressional Resolution solidified the
Fed's commitment to an approach that assigned
great importance to the behavior of various mea
sures of the quantity of money. The Federal Re
serve's new procedures have come to be called
"Practical Monetarism" by the financial press.

Was the monetary policy of the early '60's,
when the Fed did not pay explicit attention to
money, really different in economic impact from
the practical monetarism of post-I 975, or were
the changes primarily cosmetic? This question
may be subdivided:

I. Does the Fed actually respond to the behav
ior of the money stock in a way it did not in
the 1960's?
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long-term interest rates and equity values, which
changes in turn influence levels of real economic
activity. The empirical work presented here indi
cates that stock prices and interest rates primar
ily reflect anticipated trend rates of money

growth. Thus, according to a more accurate in
terpretation of portfolio theory, past rates of
money growth affect current real economic ac
tivity only if they affect forecasts of future mon
ey growth.

I. Recent History of Monetary Policy

By all accounts, the most important and most
controversial change in monetary policymaking
in the last several decades has been the increas
ing importance attributed to various measures of
money-in particular, the narrowly-defined Ml
measure (currency and demand deposits) and
the broader M2 measure (currency plus all bank
deposits except large negotiable CD's). Accord
ing to the minutes of the Federal Open Market
Committee (FOMC), that key policymaking
committee clearly has paid greater attention to
the behavior of M lover time. The first such ex
pression of interest occurred in 1966, when a
"proviso" clause was first included in the Direc
tive, the document containing the monthly
instructions from the FOMe to its operating
arm, the System Open Market Account
(SOMA). An example of a Directive with a pro
viso clause was the December 1967 Directive (4):

" ... , System open market operations until the
next meeting of the Committee shall be con
ducted with a view to moving slightly beyond
the firmer conditions that have developed in
money markets ... provided, however, that op
erations shall be modified as needed to moder
ate any apparently significant deviations of
bank credit from current expectations or any
unusual liquidity pressures. (emphasis added)"

The proviso clause was the first explicit FOMC
recognition of the need to pay attention to unan
ticipated behavior of the money and credit aggre
gates during the periods between meetings. But
even with that clause, it remained unclear exact
ly how the information on money included in the
Directive would feed into actions of the SOMA
and its Trading Desk. For several years, various
Directives mentioned growth in money and cred
it, but did not give the Desk instructions about
what to do should the aggregates go off course.

As a result of historical experience, such as the
undesirably rapid growth of money supply in the
last half of 1968, the FOMC came to place more
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emphasis on the aggregates. The February 1970
Directive, for example, put the financial commu
nity on notice that moderate growth in M 1 and
the other aggregates was an important FOMC
objective. However, the role of money in the new
procedure remained ambiguous. Thus, in his tes
timony before the Congressional Joint Economic
Committee on July 23, 1970, Chairman Burns
emphasized that changes in money growth some
times would have little effect on subsequent
FOMC decisions.

"An impression seems to have prevailed in
some quarters that the Federal Reserve had de
cided to pursue fixed target rates of growth in
the monetary aggregates on a more or less con
tinuous basis. This is a misreading of our in
tent. We believe that the nation would be ill
served by a mechanical application of mone
tary rules. We know that large, erratic, and un
predictable short-run changes often occur in
demands for money and credit. One of the im
portant functions of a central bank is to prevent
such short-run shifts from interfering with the
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smooth functioning of money and capital mar
kets. We have no intention of abandoning our
responsibilities in this area (3)."

By 1975, however, the Federal Reserve had
come to focus its stated policy intentions on the
monetary aggregates. The FOMC's quarterly
choice of growth rates for M I and M2 became an
index of FOMC policy intentions in the six to
twelve months following their selection.

The present FOMC Directive provides operat
ing instructions to the SOMA in terms of "short
term tolerance ranges," one for the M 1 and M2
monetary aggregates, and one for the Federal
funds rate. For example, in its July 19, 1977
meeting, the FOMC voted the following Direc
tive:

"Specifically at present, it [the FOMe] ex
pects the annual growth rates over the July
August period to be within the ranges of 3V2 to
7'12 percent for Ml and 6V2 to 101;2 percent for
M2. In the judgment of the Committee such
growth rates are likely to be associated with a
weekly-average Federal funds rate of about 5%
percent. If, giving approximately equal weight
to M 1 and M2, it appears that growth rates
over the two month period will deviate signifi
cantly from the midpoints of the indicated
ranges, the operational objective for the Fedral
funds rate shall be modified in an orderly fash
ion within a range of 5V2 to 53)\ percent (5)."

The SOMA's basic task is to achieve, on a
weekly average basis, the "midpoint" of the
short-term tolerance range for the Federal-funds
rate. However, the appropriate SOMA response
to unanticipated growth in the monetary aggre
gates is still not spelled out explicitly in the Di
rective, although the desirability of some
response is certainly suggested.

The lack of an explicit link in the Directive be
tween the aggregates target and the funds-rate
target, as well as occasional statements by Fed
officials, raises the question of whether the Fed
eral Reserve actually responds more than before
to unintended growth in the monetary aggre-
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gates. Former Federal Reserve insiders some
times suggest that the monetary aggregates are
not given much attention in practice. James
Pierce, former associate economist for the
FOMC, is quoted to this effect in the March 27,
1978, issue of Fortune magazine:

"...The Fed still conducts its business virtually
the same way it always has. When Congress
passed its 1975 resolution, it intended the Fed
to pay more attention to the growth of the mon
etary aggregates-Ml, M2, etc.-and less at
tention to stabilizing interest rates. Since 1975
the Fed has paid more and more lip service to
the monetary aggregates... (l0)"



II. Has the Fed's Behavior Changed?

In the economics textbooks, the Fed is de
scribed as having two options when implement
ing policy: I) control interest rates, or 2) control
the money stock. In reality, however, the second
option is not a simple one under the current insti
tutional framework. The amount of money (M 1)
is jointly determined by the Fed, the commercial
banks and the public at large. Moreover, it is
partly estimated, rather than measured, by the
Fed, so the word "control" is not quite applicable.
A better description would be to say that the Fed
has the choice either of changing interest rates,
or of not changing them, in response to unantici
pated behavior of the money stock. In this section
we argue that the Fed has recently "controlled"
the money stock to some degree-that is, the Fed
has changed its interest-rate plans in response to

unanticipated changes in M I-in ways that it
did not during the 1960's.

This argument is based upon the changes that
have occurred over time in money-stock market
relationships. Most economists agree that. the
stock-market response to M 1 is important evi
dence of M 1's impact on economic activity in
general, because the stock market is an efficient
market. That is, stock-market behavior reflects
accurate forecasts (rational expectations) of fu
ture economic activity. In the words of William
Poole, "The validity of the rational-expectations
(efficient market) hypothesis as applied to prices
in active auction markets has been extensively
tested. Numerous investigators have analyzed an
enormous amount of data using many different
statistical techniques, and no serious departure
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from the predictions of the hypothesis has been
found (12)."

According to the efficient-market hypothesis,
all relevant available information affecting a
firm's future net revenues is accurately reflected
in its current stock value. With an efficient stock
market, the market's response to a change in the
money supply occurs as soon as market partici
pants compute the economic inlpact of a change
in MI. In particular, an efficient stock market
would adjust for any change in Federal Reserve
response to M I growth.

We attempt to show here that the Federal Re
serve, under certain circumstances, is the deci
sive factor in determining the economic effects of
a given change in M I. Next, we present evidence
of a reversal, since 1970, of the stock market's
response to M 1 changes. Since that turning
point, increases in the money supply have tended
to nave negative rather than positive impacts on
stock prices. This suggests a shift over time in

both the Fed's response and the economy's re
sponse to changes in MI.

Consider the standard IS- lM model of income
determination (Chart 1). Income (Y) and inter
est rates (r) are determined by joint equilibrium
of the markets for goods and services (IS) and for
money (lM). The IS curve represents various
equilibrium combinations of interest rates and
income in the market for goods and services. The
curve is negatively sloped to indicate that house
holds and firms will purchase relatively mOre
goods and services if interest rates decline, other
things equal. The lM curve represents various
combinations of interest rates and income that
lead to equilibrium in the money market. It is
sometimes constructed with an upward slope and
sometimes horizontally, depending on the Fed's
behavior. In this case the lM curve is horizontal,
because the Fed controls interest rates over the
very short-run.

The short-run structure of the money market

Chart 4
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may be summarized by: 1) a standard money
demand function, where money demand is di
rectly proportional to nominal income and in
versely related to interest rates; and 2) a
horizontal short-term money-supply function,
where the Federal Reserve implements policy by
choosing a particular level of the Federal-funds
rate and supplying the cash necessary to main
tain this level. Chart 2 summarizes the money
market under these conditions, with equilibrium
interest rate ro and income Yo.

Consider first a policy where the Fed does not
respond to changes in the money supply. If there
were an unanticipated increase in the money sup
ply, would income be permanently higher as a re
sult? The answer depends on the source of the
increased money.

One possible source would be an upward shift
in the demand for money at old levels of income
(Chart 3). Such a change in money demand
would mean more money, an increase from Mo

to M1, but the IS-LM relationship would be un
affected and income and interest rates would be
unchanged.

A second possible source would be an increase
in money demanded due to an outward shift in
the IS curve (Chart 4). An unanticipated in
crease in money of this sort would tend to be as
sociated with higher future income. Except in
those cases where the increased quantity of mon
ey is due to an upward shift in money demand,
there is a positive probability of greater future
income with a surprise increase in money. In Ap
pendix I this proposition is demonstrated analyti
cally.

Now suppose the Fed becomes sensitive to the
behavior of money under a policy of practical
monetarism. In this situation, an unanticipated
increase in the money supply would lead the Fed
to increase its funds-rate target. But if the source
of the increased money was a shift in the IS
curve, the increase in the funds-rate target would

Chart 5
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M1 and STOCK PRICES

June 27 - December 27. 1968
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growth will be an increase in the firm's net earn
ings. Thus, if the Fed does not respond to in
creased M I, the resulting higher income and
unchanged interest rates would lead to an in
crease in stock prices.

Next, consider the case where the Fed raises its
interest-rate targets in response to money growth
(Chart 7). Income and expected earnings would
not increase. Instead, the stock market would an
ticipate a rise in interest rates, which would tend
to raise the discount applied to future earnings
and to lower the value of stock. Thus, efficient
market-determined stock values, like economic
developments, depend in the last analysis upon
the Fed's response to money growth. If the mar
ket expects the Fed to offset a given increase in
M I growth, the result would be lower stock val
ues.

(present) (forecast) (present)

_______YA~
MsA P(stock)A

------ r (short)- /

(forecast)

tend to offset the otherwise higher level of future
income (Chart 5). The chart shows (1) the initial
equilibrium, (2) the equilibrium after the sur
prise increase in the supply of money due to the
shift in the IS curve, and (3) the equilibrium at
old levels of income and higher interest rates
after the Fed responds to the unanticipated
change in money by raising the funds-rate target.

As our analysis suggests, the IS-LM: model
does not by itself lead to any single conclusion
about the future of interest rates and income fol
lowing an unanticipated change in money, inde
pendently of Federal Reserve policy. The effect
of an increase in M I depends on whether or not
the Fed intends to offset this increase by return
ing to former money-growth rates. If the Fed
does not raise interest rates in this situation an,
increase in money will tend to result in more rap
id income growth and unchanged interest rates.
If the Fed does respond to increased M I growth,
future income will remain unchanged and future
interest rates will tend to rise.

The effect of an increase in M I upon an effi
cient stock market depends upon the policy
choice made by the Federal Reserve. The effi
cient stock market equates the value of stock to
the discounted value of future net earnings of the
firm

Vt = Eo + E I + E2 +
I + r (1 + r)2

where
Vt = value of a share of stock at time t

Ei = earnings per share of stock at time (t + i)

r = rate of interest

Consider the case where the Fed sets its inter
est-rate targets independently of money growth
(Chart 6). In the short run, earnings depend on
demand-induced changes in aggregate spending.
Although policy-induced increases in aggregate
demand will eventually affect costs as well, the
initial effect of an increased rate of income

Chart 6
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Most empirical studies of the subject, based en
tirely or predominantly upon 1960's data, have
found a positive correlation between changes in
the money supply and changes in stock prices.
Most of these studies have utilized monthly or
quarterly average behavior of the two variables,
but similar results have been obtained with week
ly-cha.nge data for second-half 1968-specifical
ly, the Federal Reserve's money data released
each Thursday after the stock-market close, and
the closing stock-price data released the follow
ing Friday (Chart 8). However, a completely dif
ferent picture emerges when we compare the
same two variables in a more recent period, the
first half of 1977 (Chart 9). In this period, we
observe a negative rather than a positive relation
ship between money and stock prices.

To capture the entire effect of the monetary
impact on the stock market, we may have to take
account of microeconomic as well as macroecon
omic effects. According to a micro approach, an
unexpected increase in current money balances
in an individual portfolio leads to an undesirably
high ratio of money to other assets. As a result,
savers attempt to reduce their holdings of other
types of assets so as to restore their money-earn
ing assets ratios to preferred levels.

Changes in the money supply could have both
kinds of effects. Microeconomic effects, which
can occur at any time, involve market partici
pants as they make portfolio decisions that di
rectly affect stock prices and perhaps ultimately
the economy as a whole. Macroeconomic effects,
which occur only at one specific time, involve
market participants as they adjust their econom
ic forecasts in response to new money data. The
microeconomic effects of money growth are al
ways positive, while the macroeconomic effects
may be either positive or negative.

If the micro effects are dominant, then the be
havior shown in the charts would represent only
irrelevant "announcement effects" and would be

Chart 9

M1 and STOCK PRICES
January 6 - June 30, 1977

Percent
Change

2.0

1.5

1.0

1977

dominated by the "actual effects" of the money
stock price relationship. But a separate statistical
analysis (Appendix II) supports the thesis sug
gested by the charts -- namely, that the inverse
macro relationship dominates the positive micro
relationship. This inverse relationship is evident
in the 1973-77 period, and especially in 1975-77.
The statistical evidence also suggests that, be
cause of changing Federal Reserve behavior, the
market has reversed the macroeconomic effects
expected from unanticipated changes in MI.

III. Transmission of Money Growth to the Economy
What is the mechanism that transforms casts of future income and interest rates.

changes in money into changes in the level of eco- If holders and prospective holders of long-term
nomic activity? Chart 10 indicates that changes bonds decide that short-term rates will rise more
in money immediately affect stock prices and than originally anticipated, they will bid up long-
long-term interest rates, because these changes term rates as a means of arbitraging the higher
cause market participants to revise their fore- expected short-term yield. This change in short-
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term rate forecasts also would increase the dis
count on future corporate revenues and reduce
stock values.

Consider the 1960's-style response to a surprise
increase in MI (Chart II). Since market partici
pants would expect the Federal Reserve to ac
commodate such unanticipated increases, the
result would be higher forecasts of income and
unchanged forecasts of interest rates. These fore
casts would tend to push stock valuation upward,
and leave long term rates unchanged. The boom
ing stock market stimulates consumer spending,
which leads to higher levels of income.

Next, consider the 1970's-style response to a
surprise increase in MI (Chart 12). Since mar
ket participants would expect the Fed to offset
such unanticipated increases, they would revise
their short-rate forecasts upward but leave in
come forecasts unchanged. The initial effects

'--I
I vA I P (stock) A--- d ...........
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Chart 11
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(future)

would be higher long rates and lower stock
prices, which in time would tend to reduce con
sumption and investment and therefore reduce
income.

The stock market's recent behavior casts doubt
on the idea that the portfolio-adjustment process
is primarily a response to a disequilibrium
amount of money in current portfolios. The evi
dence suggests that a change in the anticipated
rate of money growth is more important than
current monetary changes in explaining portfolio
adjustment. In the 1960's, an unexpected in
crease in money had a positive impact on the
stock values, because it suggested accelerated fu
ture money growth (due to accelerated future
GNP growth). In the 1970's, however, a similar
increase in money was contractionary, because it
meant slower future money growth (due to the
Fed's raising of interest rates at current GNP
growth rates).

If changes in anticipated future rates of money
growth are more important than current
changes, the emphasis should be on anticipated
future excess supplies. Then the substitution of
equities for money that would drive the system
into equilibrium would be a substitution of future
claims to money for current holdings of equity -
in other words individuals would tend to buy eq
uity on credit. Replacing a current excess supply
of money with a future excess supply would make
the inverse money-stock price relationship con
sistent with the portfolio-adjustment model.

IV. Summary and Conclusions
The apparent reversal in the stock market's re- ciated decline in income, and thus they would act

sponse to a change in money should ease the to push equity values upward and to reduce long-
Fed's attempt to reduce fluctuations in income. term interest rates. Rising stock values would in-
In the case of an unanticipated decline in M 1, crease net wealth and therefore increase con-
market participants would expect the Fed to low- sumption spending out of net wealth, thus
er interest rates as a means of offsetting the asso- bringing about the beneficial effect on income
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growth desired by the Fed. Similarly, long-term
rates would tend to fall in anticipation of the
Fed's intention to reduce future short-term rates.
This decline in long-term rates would increase in
vestment expenditures, again moving the econo
my in the direction desired by the Fed.

However, the effect of efficient auction mar
kets upon the economy can be a two-edged
sword. Suppose the Fed made an error the stock
market was aware of -- for example, by choosing
a "wrong" money growth target that led to a
higher growth in income than the Fed desired.
Market participants then would re-evaluate
firms' expected revenues, and stocks would ap
preciate in value. Likewise, traders would reduce
the levels of expected short-term interest rates,
bringing long-term rates down. Both results
would exacerbate the initial policy mistake and
lead to excessive growth in income.

The stock market thus can be a useful indicator
of the impact of monetary policy. If the actions
of policymakers are consistent with their desires,
the stock market should reflect this fact. In con
trast, if their policy is more restrictive than de
sired, the results would be seen in an undesirably

weak stock market.
Most past studies of relationships between the

stock market and other economic variables have
focused upon past events that have affected pre
sent stock values. But if the stock market is effi
cient, this is not the right order of influence.
With an efficient market, the key influenceis the
future behavior of key economic variables -- or at
least the best available estimate of their behav
Ior.

As a consequence, the stock market can help
judge the future course of monetary policy.Ac
cording to the evidence developed here, the Fed's
response to unanticipated behavior of MI has
changed substantially-so substantially, in fact,
as to reverse the earlier implication of how
changes in money growth would affect the aver
age firm's future net income.

In addition, the market's response to M I has
an economic impact all its own. This helps the
Fed in achieving its goals when the Fed's esti
mate of future economic activity coincides with
the market's estimates. However, the market will
thwart the Fed's intentions when it thinks the
Fed's forecasts are mistaken.

APPENDIX I

In this appendix we derive the economic im
pact of unanticipated changes in the money sup
ply under two different monetary-policy
procedures, using the IS-LM model:

yt = ao + a I rt + PlYt- I + et

mt = bo + blYt +blt + P2mt-1 + Ut

= nominal income in period t
= amount of money in period t
= interest rate in period t
= independent normally distributed ran

dom variables with mean zero and
variances (J~ and (Ja respectively.

First we consider a monetary policy which is
formulated independently of changes in M, so
that the course of future interest rates will not be
influenced by an unanticipated increase in the
money supply. Stock-market participants, know
ing this, will assume future interest rates un
changed. In forming estimates of the un
anticipated increase in current income associated
with the surprise increase in money, traders may
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base their initial income forecast, Yo, upon an IS
curve relationship and upon an LM curve rela
tionship:

IS ~Yo = 0
- -ILM ~Yo = bl ~mo

in order to minimize the variance, the two fore
casts would be weighted according to the size of
the associated forecast errors:

Yo = q (0) + C2 (bI I ~mo)

where
(bI I )2(Ja

q=---'-----=--
(bI I )2 (Ja + (J~

(J2
c2 = e

(bI l )2 (Ja + (J~

After this inital period, the increased income as
sociated with the unanticipated increase in mon
ey will result from the auto-correlation in income
implicit in the IS curve:



ture income by raising interest rates. This in
crease in interest rates is:

Llfj = -a;;-I pi ,iYo

The resulting equations for changes in interest
rates and income associated with the unantici
pated change in the money supply is:

1) ,iYo = C2bil Llmo

2) ,iYi = ° i = 1,2, ...

) - -1-1
3 Llfj = -a1 c2bILlmo

c2' bi l > 0, ail < 0

LlYi = PILlYi-I

So thatLlYi = p\ c2bli Llmo'

Since PI, c2, bi l > 0,

LlYi Mi
-- >0 --=0
Llmo ' i1mo .

Next, we consider a monetary policy where in
terest rates respond to unanticipated changes in
the money supply. The first-round effect of this
surprise change is the same as before. However,
the Fed is now using the minimum variance esti
mate of the current increase in income derived
above, and attempting to offset its effect on fu-

4) ,iri = ° i = 2, .. ,

APPENDIX II

This appendix contains a time-series analysis
of the impact of a given percentage change in the
money supply upon stock prices.

A convenient way of expressing the value of a
share of stock, Vt, at any point in time is:

Vt =L(Ri - Ci) 1 ( .)
i (I + r) t-I

i = t, t + I, ...

where Ri = anticipated revenues in period i
Ci = anticipated costs in period i

r = the interest rate.

This in turn provides us with a formula for the
change in the price of a share of stock in a given
time period:

1
LlVt=LLl(Ri-Ci)( t'

i 1 + r) - 1

-Dt

where Dt = dividends paid during period t.

That is, the change in share prices in any peri
od t-I Llt is the change in the present value of
anticipated net revenues less the dividends paid
during the period.

Adding dividends to both sides:
Et = Dt + LlVt

I=LLl (R' - C") ----;
ill (I + r) t -

= f (t-I Xd + E

49

where
Et = earnings due to holding a share of

stock during the period from time
t-I to time t.

E = anticipated earnings due to holding a
share of stock at time t-I.

t-I Xt = vector describing the information
important to stockholders that is
learned between time t-I and time
t.

Given an efficient stock market, money-supply
changes also affect stock values to the extent that
they affect the "best" forecasts of real economic
variables. This means that money-supply behav
ior that does not change the economic forecast
also has no impact on the value of stock. While
money changes might affect real economic activ
ity with a time lag, they would affectjorecasts of
future economic activity immediately, and so the
effect on the stock market would also be immedi
ate. Similarly, the part of a change in the money
supply that was expected to occur would already
be included in current economic forecasts, and
hence would already be reflected in stock values
at the time it occurs. So only unanticipated mon
ey changes have any impact upon stock values.
Therefore, in an efficient stock market, changes
in stock values between, say, time t-I and time t
would not be related to:

1) money-supply changes that occur prior to
time t-I, and

2) money-supply changes that occur after time
t-I but are anticipated at time t-I.



Table 1
Structure of Autocorrelation (up to 20 lags)

ofM1 Percentage Change (monthly)
in Different Time Periods

Test statistic N·1 /2 = .091 .109 .145
Sample period: Jan. 1960· Jan. 1970· Jan. 1973 .

Dec. 1969 Dec. 1976 Dec. 1976
2 I 1
3 4 4

7
8

II
15
17

7
6
4

11
17
18
19

8
11
12
14
15
17
19

Based on these results, we constructed the fol
lowing equations (see Table 2) for the purpose of
estimating anticipated money. Q statistics indi
cate that an x-square test will permit acceptance
of the hypothesis that the residuals of the antici
pated money series are uncorrelated. Thus, we
may reject the hypothesis that there is more in
formation about the current change in M 1 con
tained in past behavior of M 1after the adjustment.

After forming monthly forecasts of M 1 change
based upon the information contained in past
money behavior, we subtract the forecasts from
the actual change to get some measure of the sur
prise change in MI. We can then compare the
unanticipated change to the change in stock
valuation to determine if there is a relationship
between the two variables. Most recent studies of
this relationship have been based upon data from
the 1960's and early 1970's. The evidence they
present is not conclusive, but they generally sup
port the proposition that the market for stock is
efficient, according to the criterion that "old"
M 1 data has no identifiable effect on the stock
market. (See for example Rogalski and Vinso,
Journal of Finance. September 1977 for an ex
amination of the efficiency with which the stock
market uses monetary data.) Our evidence on the
subject is also not conclusive, at least for the
1960-69 period. In that period, surprise changes
in the money supply apparently had some pre
dictable relationship to changes in stock values in
future periods. However, later data show no such
relationship, and therefore support the efficiency
hypothesis (Table 3).

Significant
autocorrelations
at k =

In short, the only changes in the money supply
that potentially affect stock values are those that
are unexpected and occur during the same time
period as the change in stock values.

To develop an appropriate measure of the
change in stock values, we used an updated ver
sion of the Standard and Poor Index of the end
of-the-month return to stock. (Ibbotson and Sin
quefield, "Stocks, Bonds, Bills, and Inflation:
Year by Year Historical Returns (1926-1974),"
Journal ofBusiness, Vol. 4a). It was then neces
sary to develop an appropriate measure of the
new information provided by M 1 during the
month in which stock values were affected-that
is, M 1 data available to financial-market partici
pants at the time, rather than later revisions. For
this reason, M 1 data were based on last-Wednes
day-of-the-month releases from the Federal Re
serve Statistical Release H-6, Table 1.

In order to find the unanticipated change in the
money supply over a given time period, we first
had to develop some sort of estimate of the an
ticipated change in M]. If stock-market partici
pants are rational, they would at least use all the
information provided by the past behavior of the
money supply itself. In other words, to the extent
that money growth follows predictable patterns,
past values are useful in forecasting the future
money supply. We use the standard Box-Jenkins
analysis to develop the information from past
money-supply behavior efficiently.

Since the basic hypothesis was that monetary
policy techniques had shifted between the 1960's
and the 1970's (particularly after 1975), it
seemed logical to form different estimates of an
ticipated money for the different periods consid
ered. Initially, three time periods were examined:
January 1960 - December 1969, January 1970 
December 1976, and January 1973 - December
1976 (Table I). The table describes lags at which
significant autocorrelation existed between the
M 1 change in a given month and M 1 changes k
months in the past. (Significance was based on
one standard deviation of the asymptotic distri
bution of the autocorrelation term, under the null
hypothesis that inter-period changes in M 1 are
independent. With independence, autocorrela
tion terms are asymptotically normal with zero
mean and variance 1IN where N is the size of
the sample.)

50



Table 2
Filter for M1 Change (percent) for 1960 - 1969

Equation Lag
Coefficient

2.
-0.10181

3.
-0.27571

4.
0.09436

6.
-0.26240

9.
-0.12015

II.
-0.11795

Autocorrelations of Residuals
I - 10 0.06 0.02 -0.02 0.00 0.05 0.03 0.01 -0.02 0.03

II - 20 -0.00 -0.05 001 -007 0.06 om 0.13 0.03 -0.08

Summary Statistics
Variance of Residuals = .1257x I0-4, degrees of freedom = 113

Durbin-Watson Statistic = 2.097
R2=.155

Q
Statistics

0.00 0.999
0.10 7.091

Equation Lag
Coefficient

I.
0.16914

Filter for M1 Change (percent) 1970 - 1976

4. 7. 8.
0.04699 0.19062 0.06291

9.
-0.26921

11.
-0.24289

Autocorrelations of Residuals
I - 10 -0.02 -0.07

II - 20 0.03 -0.13
0.01

-0.06
-0.01

0.10
-0.02
-0.15

-0.03
0.08

0.02
0.18

0.08
-0.00

-0.03
0.03

Q
Statistics

-0.04 1.417
-0.05 9.466

Summary Statistics
Variance of Residuals = 0.0422x 10-4, degrees of freedom = 77
Durbin-Watson Statistic = 1.920
R2=.125

Equation Lag
Coefficient

I.
0.29351

Filter for M1 Change (percent) 1973· 1976

2. 4. 5.
0.31124 0.53073 -0.37976

7.
0.04356

8.
-0.00996

Autocorrelations of Residuals
I - 10 -0.04 -0.0 I 0.09

II - 20 0.09 -0.10 0.05
0.03
0.03

-0.02
-0.25

-0.09
-0.03

-0.00
0.20

007
-0.07

0.09
-0.05

Q
Statistics

-0.01 1.466
-0.11 8.207

Summary Statistics
Variance of Residuals = 0.2729x I0-4, degrees of freedom = 41
Durbin- Watson Statistic = 1.964
R2 = 0.269

Other studies have found a significant relation
ship between changes in the stock values in a giv
en week and unanticipated M I changes in
following weeks a sort of reverse causality
running from the stock market to the money sup
ply. One reasonable explanation for this behavior
is that stock-market participants can find avail
able other (non-money) information useful in
forecasting future M I changes prior to the publi
cation of M I data. In this case, changes in stock
values will tend to precede unanticipated
changes in the money supply, because market
participants are partly able to anticipate them.
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In all three periods, we found some indication of
a relationship between present stock prices and
future changes in the money supply, but the rela
tionship was stronger after 1970. In the case of
the 1975 to 1976 residuals, significant relation
ships appear to exist between changes in the val
ue of stock and unanticipated money and next
week's unanticipated money. This result is con
sistent with the hypothesis of an efficient stock
market that believes unanticipated increases in
the money stock have an adverse effect upon the
discounted net earnings of the average firm.



Table<3
Correlations of Unanticipated/Monthly Percentage

Change inM1 with Monthly Percentage Change
in Stock Values at Various

Leads and Lags

I. January \960 - December 1969
a) contemporaneous correlation p = 0.117*
b) correlation between stock and M 1 i periods in the past

7 8 9 10 x2

0.005 0.077 -0.069 -0.121 11.67

7 8 9 10 x2

-0.037 -0.366* 0.072 -0.042 19.02

x2

9.39

x2
1.958

x2
7.648

x2
13.18

6
0.012

6
0.188

9 10
0.058 -0.195*

5
0.163

5
0.003

7 8 9 10
0.095 0.092 -0.195* -0.050

7 8
0.054 -0.146*

4
-0.135

Residuals from January 1975 - December 1976 based on anticipated money series constructed using
January 1973 - December 1976 M I data.
a) contemporaneous correlation p = -.368*
b) correlation between stock and M I i periods in the past

i= I 2 3 4
P = -0.115 -0.169 -0.059 0.135

c) correlation between stock and M I i periods in the future
i= I 2 3
p = -0.461 * -0.086 -0.232

* significant with critical value I/.JN = .209

i= 2 3 4 5 6
P = 0.11 1* 0.217* 0.034 0.090 -0.044 -0.053

c) correlation between stock and M I i periods in the future
i= 1 2 3 4 5 6
P = 0.061 0.025 -0.1 12*-0.003 0.014 0.017

*significant with critical value I/.JN = .096
II. January 1973 December 1976

a) contemporaneous correlation p = -0.107
b) correlation between stock and M I i periods in the past
i= I 2 3 4 5 6

P = -0.091 -0.060 -0.192 * 0.215 * 0.159* 0.190*
c) correlation between stock and M I i periods in the future
i= I 2 3 4 5 6
P = -0.417* -0.061 -0.124 -0.049 -0.132 -0.095

* significant with critical value I/.JN = .144

I I 1.
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