Monetary Policy and Stock Returns:
Are Stock Markets Efficient?
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£ N efficient market is one that quickly processes
all relevant information. For example, if monetary
policy affects stock returns, then an efficient stock
market rapidly digests and incorporates all news
about monetary policy. Consequently, past policy
actions will have little value or explanatory power in
understanding current stock returns. Previous tests
of stock market efficiency have examined the rela-
tionship between the timing of the growth of money
and stock returns. Although several early studies
found that stock returns lagged behind money
growth — evidence of stock market inefficiency —
the results of recent studies have supported the
efficient market hypothesis.l

The purpose of this article is to provide further
evidence on the timing of the relationship between
monetary policy changes and stock returns by esti-
mating models that express stock returns as func-
tions of anticipated and unanticipated monetary
policy measures. These models extend previous
work in several directions. First, past studies gen-
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1 xamples of studies that indicated a Jag in the adjustment of stock
returns to changes in money growth rates are: Michael J.
Hamburger and Levis A, Kochin, “Money and Stock Prices: The
Channels of Influence,” Journal of Finance (December 19715,
pp. 1045-68; Michael W, Keran, “Expectations, Money, and the
Stock Market,” this Review (January 1971}, pp. 16-31; and Bervl
W. Sprinkel, Money and Stock Prices {Richard D, Irwin, Inc.,
1964). Reecent studies that support the muarket efficiency pos-
tulate include: Michael S, Rozeff, “Money and Stock Prices:
Market Efficiency and the Lag in Effect of Monetary Policy,”
Journal of Financiel Economics {September 1974), pp. 245-302;
John Kraft and Arthur Kraft, “Determinants of Common Stock

erally have divided money growth into anticipated
and unanticipated components in a mechanical orad
hoc fashion.? We compare these results with esti-
mates of anticipated money growth measured by the
fitted values of previously estimated monetary
policy reaction functions. This enables us to deter-
mine whether the efficient market findings are
robust across differing aggregates and decompo-
sitions of monetary policy into anticipated and un-
anticipated components.

Second, previous studies focused on the rela-
tionship between money growth rates and stock
returns. But, during much of the period covered by
these studies, the Federal Reserve’s short-run
(month-to-month) operating target was the federal
funds rate. Therefore, in addition to estimating rela-
tionships between stock returns and money growth
rates, we estimate models relating stock returns and
both anticipated and unanticipated monetary policy
actions using the federal funds rate. Again, antici-
pated and unanticipated palicy actions will be de-

Prices: A Time Series Analvsis,” Journal of Finance (May 1977),
pp- 417-25, and “Common Stock Prices: Some Observations,”
Southern Economic Journal (January 1977), pp. 1365-6T: R. V. L.
Cooper, “"Efficient Capital Markets and the Quantity Theory of
Money,” Journal of Finance (June 1974), pp. 887-908; Richard J.
Rogalski and Joseph I). Vinso, “Stock Returans, Money Supply
and the Direction of Causality,” journal of Finanee {September
1977), pp. 1017-30; James B. Kehr and David Leonard, “Mone-
tary Aggregates, the Stock Market and the BPrirection of Causal-
ity,” Journal of the Midwest Finance Association {1980), pp.
47-57; and J. Emest Tanner and John M. Trapani, “Cuan the
Quantity Theorv be Used to Prediet Stock Prices — Or s the
Stock Market Efficient?” Southern Economic Journal {October
1977), pp. 261-70.
Rozeff, “Money and Stock Prices,” for example, assumes that
anticipated money growth in a given month depends on money
growth in the past three months,
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rived from an empirical reaction function in which
the federal funds rate is the dependent variable.

Third, we extend the time period in earlier studies
through 1977. This allows us to examine the mone-
tary policy/stock return relationship in both a period
of low stable inflation (1954-65) and one of higher
and more variable inflation and money growth (1966-
77}

Finally, for the period from 1974 through 1976, we
estimate models that relate weekly stock retums to
the anticipated and unanticipated components of
weekly money growth. Most previous work on this
topic used quarterly or monthly data.® Estimates
with weekly data provide a finer test of the efficient
market hypothesis.

Several recent studies of the relationship between
money growth rates and stock returns have found
that future money growth rates affect current stock
returns. Thus, stock returms appear to lead money
growth rates.# Other studies, however, do not find
such effects.®

The finding that stock prices lead money growth
has been interpreted in several different ways. One
interpretation is that stock prices are a causal in-
fluence on money growth. However, as Rozeff points
out, within the general equilibrium setting of finan-
cial markets, it is arbitrary to single out stock retums
as a causal variable.® Rather, the evidence that future
money growth rates affect current rebirns may be a
reflection of the influence of other variables on both
stock prices and money growth, with stock prices
adjusting more guickly and, therefore, leading
money growth rates.

Another interesting interpretation of this finding is
provided by the “reversed causation with accurate
anticipations” model.7 In this model, causation runs

80ne recent exception is Neil G. Berkman, “On the Significance
of Weekly Changes in M1,” New England Fconomic Review
(May/June 1978), pp. 5-22.

18¢e, tor example, Rozeff, “'Money and Stock Prices;” Kraft and
Kraft, “Determinants of Common Stock Prices;” and Rogaiski
and Vinso, “Stock Retums, Money Supply and the Direction of
Causality.”

5See, for example, Kehr and Leonard, “Monetary Aggregates, the
Stock Market and the Direction of Causality.”

2See Rozeff, “Money and Stock Prices.”

7See Rozeff, “Money and Stock Prices,” pp. 275-76.
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from currently anticipated money growth to stock
returns. The apparent effect of future money growth
reflects the accurate anticipations of future money
growth by the market. Itis these accurate predictions
of future money growth that affect current stock
returns.
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This section describes two simple models of
equity return determination. Tobin's theoretical
model of the financial sector stressed the importance
of the return on capital as the link between the real
and financial sectors.®? His model established a po-
tential causal connection between the exogenous
variables of the commodities and financial markets
and the retum on equities (ownership claims on the
capital stock). The first of the two models presented
here is a simple version of Tobin’s, originally esti-
mated by Rozefl.? This model stressed the linkage
between monetary aggregates and the equity return.
It imposed the additional restriction that only un-
anticipated changes in the growth rate of money (g*)
cause unanticipated movements in the equity return
(RY).

Rozeff's “predictive monetary portfolio” model
relates the unanticipated current return on equities
(R} to past unanticipated changes in monetary
growth rates, that isg,

{1) R;l = f(gﬁbagtiin) + €ty

where R} is the unanticipated movement in the
equity return, defined as the actual return (Ry) minus
the expected return conditioned on all available past
information (E[Ry/By1]). Unanticipated money
growth in period t-i, g¥;, is measured as the change
in the money growth rate between t-i and t-i-1. The
error term, €, is assumed to be a normally distrib-
uted random variable with a mean of zero and
a constant, finite variance. Rozeff assumed that the
expected value of the nominal equity return is
constant (E[R/B.i]=Cy) and the monthly empirical
counterpart of the predictive model is:

16

(2) Re=Coy+ X ajgii +en.
i=1

where C; and a; are parameters to be estimated.

8lames Tobin, “A General Equilibrium Approach to Monetary
Theory,” Journal of Money, Credit, and Banking (February
1969), pp. 15-29.

?See Rozelf, “Monev and Stock Prices,” pp. 255-66,
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To evaluate the relative importance of the most
recent monetary information, Rozeff also estimated
the nonpredictive monetary portfolio model. In this
model, the contemporaneous money surprise is
added; the lag on the monetary swrprises starts at
zero instead of one:

16

im0

a; gl + €3t

A final variant of this mode] assumes that market
participants form expectations of future changes in
monetary growth. If these expectations are at least
unbiased, then future monetary growth rates would
cause changes in current equity returns. Rozefl's
empirical nonpredictive monetary portfolio model
with anticipations adds eight leads (negative lags)
to equation 3:¢

16
(4} Rr e C(; -+ 2 &y (g,;t‘ £ €.4¢-
=8

To test whether past information about unex-
pected monetary growth influences current stock
returns, we examine the statistical significance of the
lagged unanticipated money growth terms in the
predictive model (equation 2}, If the stock market is
efficient, the coetficients on the lagged terms should
he equal to zero {a;=0, i=1,...,n). An F-test is used to
test this hypothesis; an F-value significantly greater
than 1.0 would suggest that the stock market was in-
efficient, since past information would affect current
stock returns,

On the other hand, a significant F-value for a
similar test of the coefficients in the nonpredictive
models {(equations 3 or 4) does not indicate market
ineficiency. The finding that only current monetary
growth affects returns simply establishes the impor-
tance of monetary variables in equity return deter-
mination. If future, but not past, money growth
affects current returns, this suggests a {forward-
looking propensity of the market which also is not
inconsistent with an etficient market.

The second model of equity retums considered
here is referred to as the Fama approach.’® In this

YHuture values of unanticipated money growth should not cause
current stock market retums to change. However, the exact
interpretation of gf.; is not unambiguous. It could he rein-
terpreted as the perfectly correct anticipated future change
in money growth. In that case, it would be an indicator of the
forward-looking propensity of the market.

1This approach is set out in Eugene F. Fama, “Short-Term In-
terest Rates as Predictors of Inflation,” American Economic
Revigw (June 1975), pp. 269-82.
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model, the nominal retum on stocks (R, is assumed
to be composed of the real return (r,) and a premium
for expected inflation {1} — a Fisher effect for stock
retums:

5 B=r1 +m.

From equation 3, we can write the expected value of
the nominal return conditioned on information
available from periad t-1 (Byy), as

{6) E(RYByy) = E(x/B;) + E(m/Byy).

If we assume a constant real mean of stock returns
{cy), we can rewrite equation 6 as

{(T) E(R/B.;) = cg + E{m/B. ).

Since E{(Ry/By1) is equal to the actual nominal return
on stocks (Ry minus its unanticipated component
{R{), we can transform equation 7 into an expression
for the actual nominal stock retum;

(8) R; = Ly -+ B? + I‘:{Trr/‘Bt,[}

Eqguation 8 then can be converted into a rela-
tionship between money growth and nominal stock”
returns if we express (as in equation 1) the unan-
ticipated component of stock returns as a function of
unanticipated changes in money growth and if, fur-
ther, we express the expected inflation rate as a
function of expected money growth. With these as-
sumptions, our expression for nominal stock returns
becomes

(9} Ry =cog + i(g& gﬁlv--:g;nf)
+ h(?ﬂ’% g?—i!"’»g;mg) + Vi

where gi is the expected rate of growth of the money
stock, and h is the function relating expected money
growth to expected inflation. The empirical counter-
part to equation 9 used in our estimation is

ny

ol
(=)

1+
(10 B, = ¢y + di g+ v,
4]

=z bg l&‘,itl| p3

i=0 j

where various lag lengths and several different
measures of anticipated and unanticipated money
growth are emploved.

Additionally, one test uses the federal funds rate
rather than a monetary aggregate as the monetary
policy variable. The effects of this substitution on
the theoretical interpretation of our models of equity
return are discussed below.

Using the Fama (or Fisher} model of stock returns,
we can also test for market efficiency. Market effi-
ciency implies that lagged unanticipated changes in

5
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money growth rates would not affect current stock
retums {b; = O0fori > 0in equation 10). In the Fama
approach, however, lagged anticipated changes in
money growth rates might affect current stock re-
turns through an effect on expected future inflation.
This result would not vielate market efficiency; it
would simply be an element of E(R/B. ;) and would
not provide a basis for any profitable trading rules.1?
This effect of anticipated monetary policy on stock
returns is another channel by which monetary policy
may atfect stock prices — even in an efficient market
— an effect we test for in the following section.

CPLETIRE AT L G R TERIET BRAELSRERES e

Five sets of model estimates are presented. In all
five, the measure of the nominal equity return is the
percentage change (measured from the lastbusiness
day in each month or week) in the overall index of all
stock prices on the New York Stock Exchange.!?
These tests employ a variety of monetary policy
measures.' These include: 1) percentage changes in
actual, anticipated and unanticipated M1 and the
monetary base, and 2) anticipated and unanticipated
values of the federal funds rate.

The policy measures in all the tests, except those
with weekly data, are changes in average monthly
‘alues. Retums are changes between the last busi-
ness day of each month. This specification relates the
cumulative stock price change from the end of one
month to the next to the average month-to-month
change in the monetary policy variable. As a result,
the stock return variable is more sensitive than the

125ee Rozeff, “Money and Stock Prices,” p. 260,

L3An aftemative measare includes dividends, but because its
variance is so dominated by stock price changes, it performs
almost identically to the index which contains only prices. This
alternative measure is not used in our tests,

U hese measures of monetary pelicy each have limitation s for the
testing of the efficient market hypothesis. Tests of this hypoth-
esis must distinguish between information which is currently
known and used by market participants and that which is not. In
fact, we donot know what information was available to and used
by these agents, In this research, we have limited the moenetary
policy measures to those listed dbove. We have not tried nar-
roweror hroader measures of money like nonborrowed reserves
or M2, nor have we used seasonally unadjusted versions of M1
or the monetary base. Ourtests have selectively emploved both

revised and nitially announced seasonally adjusted versions of

M1. Sinece seasonally adiusted data are revised several times, it
would seem preferable to use the initially announced numbers
since those were the ones available to market participants.
Furthermore, Courtenay €, Stone and Jeffrev B, C. Olson, “Are
the Preliminary Week-to-Week Fluctuations in M1 Biased?”
this Resiewe (December 1978}, pp. 13-20, bave shown with
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policy variables to last-dav-of-the-month activity.
Changes in the average monthly value would appear
to be the proper measure of the shift in monetary
policy from month to month. We relate this to the
cumulative change in stock prices for the month,
This does mean, however, that while the dependent
and independent variables pertain to the same time
period, they weight daily observations within the
time period differently. Qur tests with weekly data
therefore provide more intra-month precision.

The models in equations 2-4 specify that unan-
ticipated money growth affects the unanticipated
stock retum. Rozeff's tests make the following two
explicit assumptions:

i) RB'=R,-C,, and

1t

i) g =g - g0

The unanticipated return is a deviation from a mean
{R¢ - Cy), while the unanticipated money growth rate
is a first difference (g, - g..;). This section compares
the results based on these assumptions with two
alternative specifications. The first of these we call
the differenced model;

i) RY = R, - Ry,
v oglt = & - g

The second is called the mean deviation model:

weekly data thatthe revised seasonally adjusted seriesis largely
independent of the unrevised series and therefore is a poor
proxy for that data, Our weekly aggregate tests, therefore, em-
ployv the unrevised growth rates of seasonally adjusted M1,

This use of initially announced data is not without drawbacks.
For example, since initial announcements have heen shown to
be unreliable indicators of how money is performing, market
participants may either ignore seasonally adjusted data or they
may modify it, One useful modification would discount the
announcement with what agents think is the true seasonal ad-
justment, I they do this correctly, then they are using what turms
out to he the actual revisions. If they use seasonal adjustment
factors that are different from the true ones, thev are using an
unobservable series. Our monthly aggregate tests use the re-
vised, seasonally adjusted growth rates of M1,

The monetary reaction function tests do not rely totally upon
either revised or unrevised data. For examnple, the consumer
price index and the unemplovment rate, which are used fo
predict the monetary base, are not regularly revised. However,
the monetary base itself, like M1, isrevised frequently. Finally,
the tests with the federal funds rate have no data revision prob-
fems since this series is not revised,
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\") :} = Ht - (_:(},
vil gl = & - go.

where Cg and go are the sample-period means of R
and g, respectively.

Since the original Rozelf specification mixes de-
viations from means (R; - Cp} with first differences
{g, - gi1), we refer to this as the mixed model. None of
the three versions inherently makes more sense than
the others, Ourintent here is to see how sensitive the
original specification is to these minor changes.

Table 1 provides estimates of the original em-
pirical specifications of the three models: the mixed
model, given by equations 2, 3 and 4, and the modi-
fied specifications which we term the differenced
model and the mean deviation model. The estimates
in the table cover two subperiods, 1954-65 and 1966-

e dard

ii.

The results in table 1 offer no clear rejection of
Rozells specification. All three models explain more
of the variance of equity returns when current or
future money growth is included in the regressions.
In the 1966-7T7 time period, individual coefficients

on past monetary information are never significant,
nor are they ever significant as a group. In this
period, the effect of future moneyv is highly sig-
nificant, tripling the explanatory power of the esti-
mated models.

In the earlier period, there are no unambiguous
differences among the models. The R2 reveals rela-
tively equal explanatory power. The differenced
model shows a statistically significant effect of the 16
lags of money growth, yet no single coefficient is
statistically significant. This model exhibits a high
degree of autocorrelation; therefore, the F-tests
should be interpreted with caution.® The mean
deviation model also shows an apparent significant
effect of past money growth in the early period.
However, when future terms are added to the equa-
tion, the number of lagged significant coefficients
falls to only one. As a whole, these results offer no
clear rejection of stock market efficiency. The effects
of future money growth on stock returns are also
robust with respect to the tyvpe of specification
changes we have made.

1BAs iy well known, autocorrelation leads to a bias in the standard
errorof the regression. With negative autocorrelation, the direc-
tion of the bias could be positive or negative.



FEDERAL RESERVE BANK OF ST. LOUIS

MARCH 1982

Hegoiion Fune
The basic mixed model is retained in this section,
but two different proxies for unanticipated monetary
policy actions (g*) are tried. In these tests, we as-
sume that agents are rational and act as if they know
the appropriate function guiding monetary policy.

Table 2 presents the results of estimating equa-
tions 2, 3 and 4 using two different proxies for unan-
ticipated money growth. The first of these, denoted
g%, comes from Froyen’s monetary policy reaction
function for the monetary base.’® This function,
which we assume is used to forecast futare growth
rates of the monetary base, relates the latter to past
values of the Federal Reserve’s assumed goal vari-
ables: the unemployment rate, inflation rate, balance
of payments and the outstanding government debt
held by the public. The estimated function is used to
predict the leve] of the monetary base.

I£ MY is the prediction of the monetary base based
on the estimated reaction function, then we can
define the anticipated monetary base growth rate asi?

dre = My — M)/ My

165ee Richard T. Froven, “A Test of the Endogeneity of Maonetary
Policy,” Journal of Econometrics {July 1974}, pp. 175-85.

UAlternatively, we tried a variant of this form where
5= (M} = My )M,

The results were not different enough to warrant further
discussion.

Therefore, a first proxy for unanticipated mone-
tary base growth is

gy = @it -

The second proxy for unanticipated growth (8%,
is based on a simple third-order autoregressive
process similar to the specification used by Rozeff:

=1 — O
g2¢ = Z2¢ — Hp»

where
F2. = Go + Gygel + dafie + dages

The results in table 2 again support the efficient
market hypothesis. There is no clear evidence that
past mmanticipated monetary base growth signifi-
cantly affects current stock returns using any of the
proxies tested here. While there are numerous sig-
nificant Iag coeflicients in the g} equation, they are
not significant until leads are added, and even then
the F-value is not significant. With regard to the
effects of future monetary base growth on current
stock retums, the pattern of the results in table 2 is
interesting. When anticipated monetary base growth
is measured by the simple autoregressive specifica-
tion, and future “unanticipated” monetary base
growth is taken to be money growth that cannot be
predicted with that specification, g5, our results
show a significant effect for these future terms. How-
ever, for the proxy constructed on the basis of the es-
timated monetary policy reaction function,g4,,
future unanticipated monetary base growth has no
significant effect on current stock returns,
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One interpretation of these results is that future
“unanticipated” monetary policy actions hased on
the autoregressive proxy are not in fact unanticipated.
Information other than past monetary base growth —
information that is available to the public and, if the
reaction function specification is correct, informa-
tion that does affect future money growth — may
enable the public to correctly anticipate such future
monetary base growth. Since the prediction of the
reaction function already incorporates such avail-
able information, the public cannot forecast future
unanticipated monetary base growth as measured by
reaction function residuals; therefore, these future
residuals do not atfect current stock retums. Qur
results then are consistent with Rozeft’s “reversed
causation with correct anticipations” model, where
the apparent effect of future monetary base growth
on stock returns reflects the public’s correct forecasts
of future monetary base growth on the basis of cur-
rently available information.

wicipated and Unanticipaiea

3
fonetary Base Growth and
Stock Hefurng

A
)
i¥

We discussed previously the Fama version of the
model {equation 9), where hoth anticipated and un-
anticipated values of monetary policy should aftect
equity retums, In this section, we again use mone-
tarv policy reaction functions to differentiate antic-
ipated and unanticipated policies. The model tested
here is the empirical specification of the Fama model
given by equation 10.

These estimates are presented in table 3. We use
the same proxies for unanticipated money growth
and, in this case, the corresponding measure of an-
ticipated monetary base growth, as for the estimates
in table 2. The table is divided into three parts: The
first two lines include only unanticipated monetary
base growth. The second two add only the concur-
rent anticipation of monetary base growth. The third
pair allows up to six months lagged values of antici-
pations of future monetary base growth. In each of
these, unanticipated monetary policy has the current
as well as 16 lagged values.

The results are not inconsistent with the efficient
market hypothesis, since unanticipated monetary
base growth, current or lagged, has no significant
effect on stock returns. According to equation 9,
however, anticipated monetary base growth should
have a positive effect on stock retumns, if there is a
constant expected real return and if anticipated
monetary base growth affects money growth and,
thereby, anticipated inflation. OGur results do not
show this effect and would seem to indijcate that the
expected real return on stocks is negatively affected
by expected inflation that results from anticipated
monetary base growth. This follows since the ex-
pected real return declines with anticipated infla-
tion, unless there is an offsetting increase in the
nominal retum.18

Fama uses a general eguilibrium approach and concludes that
real retums vary with expectations of futare real economic ac-
tivity, He also argues that apparent correlations between real
stock returns and expected inflation or money growth rates are
spurions. See Eugene F. Fama, “Stock Retums, Real Activity,
Inflation, and Money,” American Economic Review (Septem-
ber 1981}, pp. 545-65.
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Stock Returns and the Federal
Funids Hate

If the monetary authority pegs the federal funds
rate, the money supply becomes endogenous, and
changes in the setting of the rate may be taken as an
exogenous variable, In practice, the federal funds
rate may change for reasons other than policy, es-
pecially over short intervals. Consequently, these
tests may reflect not only how efficiently the market
absorbs information about monetary policy but also
the impact of other information embodied in move-
ments in the federal funds rate. Nevertheless, they
are useful in ascertaining how changes in the federal
funds rate are internalized by the market during a
period when the expressed policy was to maintain
that rate within a narrow range.

In the model with monetary aggregates, antici-
pated inflation was approximated by anticipated
monetary growth. It is less appropriate to think of
anticipated changes in the federal funds rate as a
proxy for anticipated inflation. However, changes in
the anticipated federal finds rate that signal changes
expected in financial markets will still provide im-
portant information in efficient markets. The tests in
this section remain, therefore, as tests of market
efficiency. They do, however, have less explicit
theoretical development that explains exactly how
monetary policy affects stock returns.

To split movements in the federal funds rate into
anticipated and unanticipated components, we use
the monetary policy reaction function estimated by
Abrams, Froyen and Waud in which the federal
funds rate is the dependent variable.’® The fitted
values from the estimated reaction function provide
a measure of the anticipated federal funds rate (RF{).
The unanticipated portion of the federal funds rate
(RF"} is simply the actual federal funds rate minus
the anticipated rate. The models we estimate using
the federal funds rate as a measure of monetary
policy again are those given by equations 2, 3, 4 and
10, where the unanticipated (gv) or anticipated
monetary policy variables (g°) are now in terms of the

¥ The anticipated federal funds rate is a function of 1) consistent
forecasts of futnre values of the wnemplovment rate, the infla-
tion rate and external balance variables and 2) lngged values of
deviations of actual M1 from its target values. See Richard K.
Abrams, Richard Froyen and Roger N. Waud, “Monetary Policy
Reaction Functions, Consistent Expectations, and the Bums
Era,” Journal of Money, Credit, and Banking {February 1950),
pp. 30-42.

10
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federal funds rate. The results ofthese tests are given
in table 4.

The results of estimating equations 2, 3 and 4 are
shown in part A of the table. These results, using the
interest rate as a measure of monetary policy, are less
favorable to the efficient market hypothesis than our
estimates using monetary aggregates. As can be seen
from the first two lines of the table, lagged values of
the unanticipated portion of the federal funds rate
(lagged errors in forecasting the monetary author-
ity’s funds rate setting} appear to affect stock returmns
significantly. This evidence supports the view that
stock retums lagmonetary policy —even though our
results in the previous section would indicate that
stock returns do not lag money growth. The addition
of current or future federal funds rate prediction
errors does notincrease the explanatory power of the
equation (see estimates of equation 4 in the table).

In part B of the table, we report estimates of the
maodel that allows both anticipated and unantici-
pated monetary policy to affect stock prices. Qur
estimates indicate that lagged values of both unao-
ticipated and anticipated monetary policy as mea-
sured by the federal funds rate have significant
eflects on stock returns. Both here and in part A of the
table, all the significant coefficients on the federal
funds rate variables are negative (the signs of these
coefficients are not reported in the table). This
accords with the conventional expectation that a
tightening of monetary policy, as measured by an
increase in the federal funds rate setting, lowers
stock prices and, hence, stock returns. In part B, as in
part A of the table, however, the finding that past
available information significantly affects stock
returns raises questions about market efficiency.

This is not to say that the results in table 4 directly
contradict the efficient market hypothesis. One in-
terpretation of these results that is potentially con-
sistent with the efficient market view is that the
federal funds rate is a determinant of the expected
real retum on stocks, which is not a constant. With
this interpretation, the excess return on stocks would
still be independent of past available information,
the condition foran efficient market, Still, the results
in table 4 do suggest the possibility that while the
market efliciently absorbed data on monetary ag-
gregates, information carried by observations on the
federal funds rate was not immediately reflected in
stock prices and, hence, affected future stock
returmns.
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Earlier tests that Split money growth into antici-
pated and unanticipated components are redone
using weekly data. The measures of anticipated and
unanticipated weekly money growth are taken from
Naylor.2® The time period for these tests is August
1974 to March 1977.

As noted, the use of weekly data provides a finer
test of possible lead-lag relationships between
money growth and stock retemns. Data on the money
supply generally were announced during our sample
period on Thursday afternoons. Therefore, we as-
sume an injection of monetary information occurs
Thursday, which is new information to Friday's
stock market transactions. By moving to a weekly
model, we better capture these events. All money
stock data used are the values originally announced
on the Thursday of each week. The equity returns
are derived from the stock prices recorded at market
closing on the next dav, Friday.
2Naylor's forecasts are from a 52-week autoregressive scheme.

This inodel is re-estimated one week at a time over the entive

sample peried and ge nerates one-we rek-ahead forecasts. For

details, see John A, Navior, “Do Shert-Term Interest Rate Fxm

pectations Respond to New hiftnmdmm on Monetary Growth?
Southern Economic Journal {January 1982), pp. 754-83.

Table 5 presents the summary data from our
weekly regression tests. The top ofthe table (part A)
reveals that up to 16 lags and nine leads of unantic-
ipated money growth explain very little of the vari-
ance in weekly stock returns. None of the individual
coefficients are statistically significant at the 5
percent level of confidence, The F-values suggest
that none of the three lag specifications leads to a
rejection of the null hypothesis of market efficiency.

The bottom half of table 5 (part B} specifies past
values of both anticipated (§]) and unanticipated
monetary growth (g}) as determinants of the weekly
equity retums. Adding six past weeks of anticipated
monetary growth improves the explanatory power of
the equation {with 16 lags of unanticipated monev),
doubling the RZ to .166. The main contribution in
statistical significance comes from the current valie
of & with less added by the one week lag {t-value
equal to about —1.7). The signs of the estimated
coefficients are negative, implving an inverse rela-
tionship between anticipated money growth and
equity retums.?!
2¥This finding would agree with the federal funds rate results il

expectations of increased monetary growth are at least partially

caused by earlier below-target growth. 1n this case, both higher
expected money and higher federal funds rates would conelate
with future falling stock retums.
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Overall, the results of weekly data indicate that
information about money growth is quickly reflected
in stock prices, as one would expect if the market is
efficient,

CONCLUSIONS

The results of our study can be summarized as
follows: Estimates of the relationship between stock
returns and money growth rates, using monthly data,
support the notion that stock markets are efficient.
Even from week to week, the market seems to
guickly utilize the most recent information on
monetary aggregates. Our estimates of the relation-
ship between stock returns and monetary policy
actions as measured by the federal funds rate, how-
ever, suggest a possible violation of the conditions
tor market efficiency.

On the question of whether stock returns lead
money growth, our results indicate that when antic-
ipated money growth is a fitted value from a reaction
function, future unanticipated money growth does
not significantly affect current stock returns. But
when future changes in money growth rates are
based only on past money (using a third-order auto-
regressive scheme), they do significantly affect
returns. This finding supports the hypothesis that
the market uses information other than past money
growth rates (information embodied in the reaction
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function prediction) to forecast future money
growth and that such anticipations affect current
stock retumns.

This research has uncovered very little about how
one can use monetary policy information for profitin
the stock market. Information about aggregates is
quickly assimilated by markets. The monthly esti-
mations show little effect of anticipated or unan-
ticipated aggregates (base or M1) upon stock returns.
The weekly tests suggest that stock returns tend to
fall within a week after the market anticipates a rise
in the week’s monetary aggregate. The most useful
information seems to come from the monthly federal
funds rate. We found that increases in that rate
tended to lower stock returns over a six- to nine-
month period. Since the federal funds rate is an
imperfect indicator of monetary policy, this finding
may say little about how monetary policy affects
stock retums. It does, however, reveal that for our
1971-76 sample period, months when the federal
funds rate fell were followed by periods of rising
stock returns. Had market participants been aware of
this relationship, they might have profited by it.
Since the expressed policy of the Federal Reserve
today allows the federal funds rate to Hoat within a
wide band. there is no indication that this relation-
ship continues. The relationship between monetary
growth or movements in the federal funds rate and
stock retums in the post-October 1979 period is a
subject for future research.



