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This paper examines whether aggregate stock prices fully incorporated all available
information on the money supply in the United States from January 1978 lo
September 1990, a period that witnessed the deregulation of deposit rates and several
changes in the Federal Reserve's short-run operating procedure. A Granger causality
test is performed in the context of a bivariate error correction model (ECM) on the
monthly data. [ find that stock prices did not fully digest and reflect changes in
moneyv supply during this period. This phenomenon can be attributed partly 1o the
existence of a relatively volatile relationship between money supply and overall
economic activity engendered by financial deregulation.

INTRODUCTION

Since 1978 the U.S. economy has witnessed the gradual elimination of regulations
on the deposit yields offered by financial institutions. During the late 19705 when the
interest rates were cscalating to high levels, Regulation (@ (a Federal Reserve regulation
that imposed a ceiling on deposil yields) triggered a large loss of deposits for mortgage-
issuing institutions such as savings and loans and mutual savings banks.

In order to stimulate the supply of mortgage credit to prospective home buyers, the
regulatory authorities permitted these financial institutions to offer market rates on small
denomination time deposits beginning in July 1978. The ceiling subsequently was lifted
for other time deposits by the end of 1982.

The continuing rise in interest rates also led Congress to introduce the Depository
Institutions Deregulation and Monetary Control Act (DIDMCA) of 1980. DIDMCA
authorized all depository inslitutions to offer interest-bearing checkable deposits, such as
NOW and ATS accounts, beginning in January 1981 and Super-NOW accounts in January
1983. Furthermore, DIDMCA mandated the elimination of Regulation Q by 1986.!

Prior to deregulation, M1 was regarded primarily as a transactions monetary aggre-
gale, whereas M2 was regarded as a savings aggregate. The introduction of NOW, ATS,
and Super-NOW accounts, which contain featares of both the transactions and savings
funds, and the elimination of the ceiling on the deposit yields for time deposits, however,
have blurred the distinction between M1 and M2. The relationships between both M1 and
M2 and various measures of economic performance became more volatile in the 1980s.2

! DIDMCA atso eliminated usury ceilings on mortgage loans and imposed uniform reserve requirements on
all depository institutions. For an excellent description of various financial regulatory changes since the
Tate 1970s. please refer 1o Gilbert (1986).

z Marlow (1991} finds that the increased volatility of the velocity of money supply (both M1 and M2}
during 1983-1989 can be explained partly by more variable money growth experienced during this period.
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The purposc of this study is to examine whether the aggregate .S, stock prices,
long considered a leading indicator of the economy, effectively have incorporated all avail-
able information on the moncy supply (both M1 and M2) since the deregulation of
deposit yields. The time period investigated is from January 1978 to Sepiember 1990,

A Granger causality test procedure is employed in the context of a bivariate error cor-
reclion model (ECM) to examine the money supply-stock price relationship, I find that
the aggregate 11.S. stock prices did not fully digest all available information on both M1
and M2 from January 1978 to September 1990. Moreover, the market inefficiency primar-
ily is due to the subperiod October 1982 to September 1990

COINTEGRATION AND CAUSALITY TESTS

Empirical studies such as Hall (1978) and Nelson and Plosser (1982) document non-
stationary patterns of many economic variables.? A nonstationary process may require dif-
ferencing to induce stationarity. A variable that nceds 1o be differenced d times to reach
stationarity is referred (o as an I{d) or integrated-of-order-d process. 1(d) also is said to con-
tain d unit roots.

If two nonstationary variables that are integrated of the same order maintain a long-
run equilibrium relationship (i.e., they move together over time), then the fundamental
cconomic forces that induce nonstationary behavior of one variable also have a similar
impact on the other variable. Therefore, the magnitude of the deviation from the equilib-
rium path of these two variables as a result of a random shock should decline over time or
be a stationary process.

The long-run equilibrivm relationship of two variables can be tested in a rigorous
manner by the cointegration technigue that was introduced by Granger (1983). T'wo vari-
ables, say X and Y, are considered to be cointegrated if the variables arc nonstationary and
integrated of same order and if the crror term, &, in the following equation is stationary:*

M Y=o+ PX+&.

The test of the null hypothesis of first order nonstationarity can be performed by
using a statistical procedure proposed by Dickey and Fuller (1979, 1981). This Lest can be
performed by first estimating the following regression equation for each variable:

k
DAY, =a+y+pYip+ 2 BiAY+ &
=1

where Y is the variable under consideration. The order of k should be set large enough
ensure the estimated residual series, &, becomes white noise. The null hypothesis that ¥

3 Hall (1978} shows that the aggregate consumption paitern follows a random walk process, whereas
Nelson and Plosser (1982) document that 14 other major macroecenomic variables cxhibit nonstatienary
behavior over time.

4 Granger (1983) formally defines the components of the vector X, as being cointegrated of order d and b
only if all components of X, are infegrated of order d and if there exists a vector & {a =) such that 7, = w'X,
15 infegrated of orderd - b, b > 0.
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contains a unit root (i.c., Y is I(1)) is rejected if the estimated coefficient of the lagged
variable, p, is significantly less than zero. The estimated t-statistic for p is referred to as
the augmented Dickey-Fuller (ADF) statistic.

One potential problem that may arise in performing Dickey-Fuller tests is that the
substantive results can be overly sensitive (o the presence of drift (o) and time trend (y)
terms in the regression equation (2). Therefore, two alternative specifications of the ADF
statistic, t, and t, can be used for the unit root test, where the t, statistic is relevant for
the regression equation with just the intercept (drift) and the t; statislic is relevant for the
gquation with both the intercept and time trend. Because both test statistics for p do not
necessarily follow the usual Student (-distribution under the null hypothesis of a unit
root, the tabulated values provided in Fuller (1976) should be used.

The null hypothesis that Yy is I{d), where d > 1, can be tested in the same manner
afler differencing Y by d times.

After the variables X and Y are determined as being integrated of same order, then the
hypothesis of cointegration between these variables can be tested after a regression equa-
tion of the following form is estimated:

(DY, =+ PX + %

where z; is the error term. Ordinary least squares (OLS) can be employed to estimate equa-
1ion (3) to yield a reliable estimate of 5.

Suppose that both X and Y are [(1), as are many nonstationary macroeconomic
aggregates. If X and Y are not cointegrated, then the residual series z in the equation (3)
also will be I{1). If X and Y are cointegrated, however, then z will be 1(0).

The process of ascertaining whether two variables are cointegrated is methodologi-
cally equivalent to testing for the existence of a unit root for the residual series z.
Accordingly, the ADF test statistic (1) can be examined after estimating the equation (2)
with Y replaced by the estimated residuals, z, of equation (3). Because these residuals are
obtained from a regression equation, the critical values in Ingle and Yoo (1987) are
appropriate in this case.

If two variables, X and Y, are found to be cointegrated, then the causal relationship
between these two variables can be examined by estimating the following bivariate ECM
(Sims, Stock, and Watson, 1988):°

k1 k2
(Y AXy =0 + 71Xy - By Yoor) + 21 HudXei+ X BAY L + g
i= i=1

cl c?
(DAY =02+ 72V - B2 Xe)+ X MaiAY G+ 3, 02AX . + .
i=1 i

1=
Bivariate ECM relates the changes in one variable to the past equilibrium error and (o
the past changes in both variables. That is, ECM simply assumes that a portion of dis-

YIE X and Y are found to be cointegrated, then By in the equation (5) should be equal to 1/B;.
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cquilibrivm at a given period will be corrected in subsequent periods. According to the
Granger representation theorem (Engle and Granger, 1987), the concept of cointegration
and error correction are equivalent. That is, if two variables arc found to be cointegrated.
then their relationship can be represented by ECM.

The null hypothesis of no causality from Y to X can be formulated as:

Hg: v =0and 6, = (), for all i.
Accordingly, the null hypothesis of no causality from X 10 Y can be cxpressed as:
Ig: y2 = 0 and 82, = 0, for all i.

These null hypotheses can be tested with the usval F-statistic (Sims, Stock, and Watson,
1988).

The cointegration procedure described above can be used (0 examing the long-run rela-
tionship between money supply and stock prices. The causal relationship between money
and stock prices is tested in the context of a bivariaic ECM

DATA AND EMPIRICAL RESULTS

The empirical analysis is conducted on monthly data from January 1978 w©
September 1990. The measure of the aggregate stock prices is the Standard & Poor's
Composite Stock Index for 500 stocks (SP500) at the end of the month,

The data on M1 and M2 are obtained from various issues of the Federal Reserve
Bulletin® These monetary aggregate data arc unrevised, seasonally adjusted, and end-of-
the-month figures.

The Dickey-Fuller test determines whether SP300, M1, and M2 are nonstationary
processes and integrated of the same order, Two alternative specifications of the ADE (es1
statistic, 1, and t,, on p in the equation (2) are examined. Because the results of the causal-
ity test can be sensitive to the choice of the lag length k (see Thornton and Batten, 1985).
I use the Akaike (1974) information criterion {AIC) to determine the optimal lag-structure
specification of the equation (2). AIC scarches for the lag length k that would minimizc

(6) AIC (k) ="TIn (%QQ) +2p,

where:
T = 'The number of obscrvations:

SSR(k) = The sum of squared residuals of the regression with k as the fag length: and
p = The number of regressors which are egual to k+1.

& The data for both measures of meney supply are from the monthly sssues of the Federal Reserve Bulletin
pubiished between April 1978 and December 19940
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The appropriate order of the lag length for each variable can be obtained by computing
AIC(k) over the range of values for k from 1 to 12. The k"th lag that minimizes AIC is
provided for all three variables in Table 1.

Part A of Table | indicates that the null hypothesis of 1(1) cannot be rejecied for the
three variables at both the 1 percent and 5 percent significance levels. Furthermore, the
results are not sensitive to the choice of the ADF statistic.

SP500, ML, and M2 then are tested for second order integration. The results are
presented in Part B of Table 1. The t, and 4 statistics indicate that the null hypothesis of
1(2) can be rejected for all three variables at the 1 percent significance level. Therefore,

Table 1—Unit Root Tests for $P500, M1, and M2: January 1978 to September
1990

Panel A Hy: I(D Y k* 1, (k*)

k
WAY, =a+pY + 2, BAY,+E
i=1

SP500 2 1.5610
Ml 12 3.9560
M2 12 2.4324
K
HYAY = U+ W+ pY, g+ 3, BAY+E
=

SPS00 2 -2.6653
M1 3 -1.9775
M2 3 -2.6394

Panel B Hp: 1(2) Y k* 1, (k*)

v
AT, =0+ pAY, + 3, BATY, +&
=
SP500 1 SR LT3
Mi 11 -4.7855%*
M2 11 -5.5250%*
k
DAY, =+ s pAY, + 2, BATY 45,
=1

SP500 1 -8 1519%**
Ml 2 -4.§038**
M2 2 -5.5609**

Note: * and ** denote the significance at the 5 percent and 1 percent level, respectively. The critical values
for 1, statistic are -2.57 (10 percent), -2.88 (5 percent), and -3.46 (1 percent) for n = 250. For (, statistic,
the critical values for the same sample size are -3.13 (10 percent), -3.43 (5 percent), and -3,99 (1 percent)
(Fuller, 1976, p. 373)

SP500 represents the Standard & Poor’s Composite Stock Index for 500 stocks at the end of the moath
(source: Swrvey of Current Business)

The data on M1 and M2 are obtained from various issues of the Federal Reserve RBulletin
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SP500, M1, and M2 are found to have only one unit root. That is, these variables can be
characterized appropriately as first order, nonstationary processes.

I'use the Engle-Granger test 1o determine cointegration between stock prices and the
money supply. The results are summarized in Part A of Table 2. The ADF statistic is
obtained after the lag length is chosen by invoking the AIC procedure.

The null hypotbesis of no cointegration between either M1 or M2 and SP500 is
rejected at the 5 percent significance level. The results are robust with respect to the
choice of the dependent variable for the equation (3).

Igble 2—Cointegration Tests for SP500, M1, and M2: January 1978 to Seplember
90

Panel A Engle-Granger test with no time trend: ¥, =t + BX, + . Hy: no cointegration between X and Y

(ie., z ~ (1))

Y X k= ADF(k*)
SP500 M1 2 -3.3265+
M1 SP300 2 33124+
SPS00 M2 2 3.3362~
M2 SP500 2 35208+

Panel B Engle-Granger test with a time trend: Y, = a + Yt + BX, + z,, H,: no cointegration between X and Y
(e, z~101)

Y X k* ADY{k*}
SP500 Ml 2 -3.9371*
Ml SP500 2 -3.9344%
SP500 M2 2 -3.9542*
M2 SP500 2 -1.8362*

Panel C Johansen’s multivariate cointegration test

-21nQ), statistic for H:r=0

1. 8P500 and M1 29.07**

1. SP500 and M2 50.93+*

Critical values for tesl statistic ADF (part A) ADF (part B) Johansen's test
1% level 378 -4.34 24.99

5% level -3.25 -3.82 20.17
10% level -2.98 -3.51 17.96

Note: The critical values for ADF in Part A are from Engle and Yoo (1987, Tabie 3) for u = 200. The critical
values for ADF in Pant B are from Engle and Yoo (1989) for n = 200, and the critical values for the
Johansen’s test are from Johansen and Juselius (1990, Table A3}

*  Significant at the 5 percent level
**  Significant at the 1 percent level

SP500 represents the Standard & Poor’s Composite Stock Index for 500 stocks at the end of the month
(source: Survey of Current Business)

The data on M1 and M2 are obtained from various issues of the Federal Reserve Bulletin.
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Unfortunately, the validity of the results may be diminished if the true specification
of a variable under investigation is a joint process of a linear trend and I(1). (See Engle
and Yoo, 1989.) If a variable has a detectable trend, then it should be removed before a
cointegration test can be performed. Thus, I perform cointegration tests between SP500
and both M1 and M2 with a trend term included in the cointegration equation (3) as
follows:

(MY =a+7+pX, +2.

The critical vatues for testing the null hypothesis of no cointegration with the regression
cquation (7) are provided in Engle and Yoo (1989).7

As can be seen in Part B of Table 2, the null hypothesis of no cointegration between
stock price and both measures of money supply is rejected at the 5 percent significance
level even after the trend term is removed.

Dickey, Jansen, and Thornton (1991} also warn that the Engle-Granger cointegration
test may not be robust with respect to the choice of the variable on the left side when a
finite sample is uscd. They suggest a multivariate cointegration test such as that proposed
hy Johansen (1988) should circumvent this problem. Johansen’s multivariate test is per-
formed in the context of a vector autoregressive (VAR) model that explicitly allows for
possible dynamic interactions among variables. Therefore, 1 use Johansen’s test procedure
{0 test the null hypothesis of no cointegration between stock prices and money supply.®

Consider a general VAR model specified as follows:

BIAX, =TiIAX g+ .+ T AX e F T AX L F U+ 5
where:

X4 An nx 1 vector of the variables;

I = Annx n coefficient matrix;

KL = Annx 1 constant vector; and

£ An nx 1 vector of white noises with mean zero and finite variance,

The rank of the coefficicnt matrix I' indicates the number of cointegrating relationships
existing among the variables subsumed in the vector X (Johansen, 1988). Because vector
X in this study consists of stock prices and either M1 or M2, n is set at 2. Therefore, the
null hypothesis of no cointegration between the stock prices and money supply (either
M1 or M2) is equivalent to the hypothesis that the rank of I = 0, On the other hand, if
the rank of the coefficient maltrix is ong, then stock prices and the money supply are coin-
tegrated.

"1 would tike 10 thank one of the referces for providing these critical values.

YA step-by-step instruction for Johansen's multivariate cointegration test is presented in Dickey, Jansen,
and Thornton (1991, pp. 66). [ would tike to thank one of the referees for suggesting this test.
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The Johansen test procedure starts with the estimation of the following regression
equations:

(9) AX[ = I“lAXH + ...+ l"k_;AXl_k_l + €t
(10) Xik=TAX 1+ .. + T AX k1 + B

Define the product moment matrices of the residuals, €1, and g3,, as Sjj = 127 €ie j;
fori, j = 1, 2, where T is the sample size. Next, the squares of the canonical correlation
between £1; and £, arc ranked as ¢; > ¢ > ... > ¢, where ¢y, i = 1, 2, ..., n, also are
referred to as the eigenvalues of $3;$7111S 2 with respect to S75. Johansen derives the
likelihood ratio test statistic for the null hypothcsis of “at most r cointegrating
relationships™ as

n
(1) -2nQ, =-T 3 In(1 - ¢;).
j=r+1

where the -2In(); statistic also is referred to as the trace test stazistic. 'The limiting distri-
bution of the -2In(); statistic is specified as an n-r dimensional Brownian motion process.
The quintiles of the distribution of the statistic are provided in Johansen and Juselius
(1990, Table A3). Also, the maximum likelihood estimate of the cointegraling vector can
be computed as the first eigenvector of S21S7!1;812 with respect to Sa2, ie., a* for
which ¢ Sq2 0* = $2187111S512 o*.

The results of the Johansen multivariate cointegration test (with n = 2) are presented
in Part C of Table 2. The hypothesis of no cointegration between stock prices and either
M1 or M2 (i.e., Hy 1 =0) is rejected at the 1 percent significance level.

The findings of both the Engle-Granger test and the Johansen’s multivariate test indi-
cate a long-run equilibrium relationship between stock prices and both measures of money
supply from January 1978 to September 1990.

Becausc the cointegration relationship hetween stock prices and money supply has
been identified statistically, the causal relationship between these variables can be exam-
ined next in the context of the following bivariale ECM:

kl k2
(12) ASP5O0, = oy + 71(SP500,; - B1 M)+ Y UiASPS00,, + X 01AM; + &
=1

=1

cl c2
(13) AM, = 02 + 12(M,.| - B2 SPS00.) + ¥ UuiBM; + ¥ 02,4SPS00,, + &,
i=1 i=1

The length of the lag structures—k1, k2. ¢l and ¢2—for equations (12} and (13) arc
specified by using Hsiao's (1981) two step scarch method over the range of the lag length
from | through 12. The lag lengths are chosen invoking the AIC procedure. The lag
lengths that minimize AIC arc determined as 2, 1. 3, and 1, respectively, for k1, k2, cl.
and ¢2, with M1 as the measure of money supply. With M2 used as a proxy for money
supply, the optimal values arc 2, 1. 1, and 1, respectively.
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The estimated equations (12) and (13) with the two different measures of money sup-
ply are presented in Table 3. The estimates for the adjustment coefficient y are statisti-
cally significant at the 5 percent level regardless of whether M1 or M2 is used as a
measure of money. Also, as expected, the signs of the estimated adjustment coefficient are
all negative. This implies that, given a fixed money supply, an increase in stock prices at
time t due 1o a random shock will induce the stock retorn for the subsequent period to be
negative. An equikibrium path for stock prices and the money supply will be sustained
over a long period of time.

The Breusch-Godfrey procedure tests whether significant serial correlation is present
in the residuals of the estimated equations (12) and (13).% Results indicate that the null
hypothesis of no serial correlation cannot be rejected at the 5 percent significance level
with either M1 or M2 as the measure of money. !'°

Because the error terms of the estimated equations are not autocorrelated, [ test the
following nuoll hypotheses 1o determine the causal relationship between stock prices and
money supply:

Hg: v =0 and 9}, = 0, for ali i,(i.e., no causality running from M to SP500); and
Hg: y2 = 0 and 0y; = 0, for all i,{i.e., no causality rumning from SP500 10 M),

If the stock market is informationally efficient, then current prices should reflect all
available information relevant 1o stocks. That is, including lagged values of money sup-
ply into an information set already consisting of lagged stock prices should not improve
the forecast of stock prices. Also, movements in stock prices should lead movements in
money supply in an efficient market. Therefore, SP500 unidirectionally should cause
moncy supply in an efficient market.

Table 4 containg the results of the causality tests. Part A of the Table 4 for the
January 1978 through September 1990 period shows that both M1 and M2 unidirection-

? According to the Breusch-Godfrey procedure, R? is obtained after the estimated residuals are regressed on
both d lags of past residugls and the right side variables of the bivariate ECM. Under the null hypothesis of
no serial correlation, TR® (where T is the number of observation) should be distributed as a 2 with d
degrees of freedom. In view of the sample size, a fourth order lag (i.e., d = 4) is chosen for this fest, See
Guodfrey (1978) and Breusch (1978) for more detail.

¥ Lor the eqguation {12}, 12 statistic with four degrees of frecdom has a value of 2.352 and 1.462 with M1
and M2. respectively, as the measure of money supply. For equation (13}, the ¥ statistic with four degrees
of freedom has a value of 3.640 and 3.225 with M! and M2, respectively, as the measure of money supply.
The 5 percent critical value for the ¥~ statistic with four degrees of freedom is 9.48K.
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Table 3—Estimated Bivariate Error Correction Model 12) and {(13):
1978 1o September 1990 ¢ (12) and (13): January

{i) SP500 and M1

ASPSO0, = -7.6865 - .1040 (SP500, | - .4914M1, ) + 5030 ASPSO0, , - 1415 ASP500,, - .1497 AMI,
(-290) (-3.51) (6.52) (-1.64) -1.03)

Adjusted R? = 2434, Q(36) = 40.8008

AMI, = 1.5668 - .0016 (M1, - 2.035 SP, ) + 2693 AM1,, + 0082 AMI, , + 2013 AMI,, + 0547 ASP500,,
(1.15)  (-3.3DH 2h (97 (247 (1.39)

Adjusted R? = 1197, Q(36) = 37.0830
(ii} SPS00 and M2

ASPS00, = -7.2412 - 0800 (SPS00, , - .1370 M21 ) + 4841 ASPSO0, | - 1623 ASPS00, - 1104 AM2, ,
(245 (328) 6.24) C-191) 153

Adjusted R? = 2380, (363 = 34.8722

AM2Z, = 4.9316 - 0039 (M2, - 7.2993 $P500, ) + 3511 AM2, , + .1482 ASP500, ,
(L57)  (:3.10) (4.58) (1.59)

Adjusted R? = 1409, Q(36) = 31.0047

t-statistics are in parentheses

SP500 represents the Standard & Poor’s Composite Stock Index lor 500 stocks at the end of the month
(source: Survey of Current Business)

The data on M1 and M2 are obtained from various issues of the Federal Reserve Bulletin

ally causc SP500, and not vice versa, at the 5 percent significance level. This finding
contradicts those of Kraft and Kraft (1977) and Rogalski and Vinso (1977}, who documeni
no causality running from M1 10 SP300 from 1955 10 1974 and 1963 to 1974, respec-
tively. Therefore, between January 1978 and September 1990, the U.S. stock market did
not fully digest and reflect changes in both M1 and M2. That is. the stock market was not
informationally cfficient during this period.

In October 1979 the Federal Reserve System implemented a drastic change in its
operating procedure; it moved from targeting the federal funds rate to focusing on nonbor-
rowed rescrves. In October 1982 the Fed changed its operating procedure to the borrowed
reserve-based approach in face of an increasingly volatiie relationship between M1 and
various measures of economic performance. (See Bradley and Jansen, 1986; and Cosimano
and Jansen, 1988 for empirical evidence supporting the shifts in the Fed's operating pro-
cedure.).!!

In view of these changes in the Fed's operating procedure during the sample period, |
next test the structural stability of equations (12) and (13) over this period. 1 test the nuil
hypothesis of interperiod stability of the stock price-money supply relationship over three

"' Kane (1982) attributes the failure of the Fed to contrel M1 between October 1979 and October 1982
effectively 1o financial deregulation; government imposition of credit controls from March to July of
1980, which restricted the growth of consumer and business loans; and the recession of 1981-1982.
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Table 4—Granger Causality Tests for SP500, M1, and M2: January 1978 to
September 1990 and for Three Subperiods

Causal Relationship F-test Degrees of Freedom

Panel A January 1978 to September 1990

M1 =5 SP5S00 6.2417* (2,148
SP300 = M1 0.9893 2147
M2 =5 SP5S0U 5.6738* (2,148)
SPA00 =5 M2 2.1846 (2,149)

Panel B January 1978 to September 1979

ML = SP500 2.1978 (2,16)
SPS00 = M1 0.2560 (2.15)
M2 = SP500 1.3850 (2,16)
SPS00 =5 M2 0.2122 2.17)

Panel C October 1979 to September 1982

M1 =% SPS0O 0.0747 2,31
SPS00 = M1 1.5046 (2,30
M2 = S5P500 (0.3800 2,31)
SP300 = M2 2.4826 (2,32

Panel D October 1982 to September 1990

ML = SPSOD 4.0169* (2,91)
SP500 =5 M1 0.3960 (2.90)
M2 = SP500 4.4414* 2.51)
SP500 =5 M2 1.0262 (2.92)

The null hypotheses tested are
Hy: v, = 0and 8y; = 0, for all i, {i.e., no causality running from M to SP500} and
Hy v, = 0and 85 = O, for alt i, (i.e., no cansality runming from SPS00 1o M) from the equations {12)
and (13)

* The null hypothesis of no causality is rejected at the 5 percent level

SP500 represents the Standard & Poor’s Composite Stock Index for 500 stocks at the end of the month
(source: Survey of Current Business)

The data on M1 and M2 are obtained from various issues of the Federal Reserve Bulletin

subperiods: January 1978 to September 1979, October 1979 to September 1982, and
October 1982 10 September 1990. The Chow test rejects the null hypothesis at the 5 per-
cent significance level,'? indicating that changes in the Fed's operating targets during the
sample period altered the refationship between stock prices and money supply.

2 In regard to the relationship between SPS00 and M1, F(17,109} = 7.528 with M] as the dependent
variable and F(5,145) = 1.432 with SP500 as the dependent variable. For the relationship between SP500
and M2, F(15.115) = 1.867 with M2 as the dependent variable and F(5,145) = 2.345 with SP500 as the
dependent vanable.
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I also perform causality tests for each of the three subperiods.!? As can be seen in
Parts B through D in Table 4, both M1 and M2 unidirectionally cause siock prices during
the third subperiod (October 1982 to September 1990}, although the causal rclationships
are not detected for the earlier subperiods. The causal relationship between money supply
and stock prices that appears to exist from January 1978 through September 1990 is duc
primarily to the October 1982 to September 1990 subperiod. !4

The absence of a causal relationship between the moncy supply and stock prices from
January 1978 through September 1982 implies that any observed relationship inferred
from a regression cquation between these two variables may be spurious, This finding is
consistent with Fama's (1981) contention that a spurious correlation between these two
variables existed during the 1954 through 1976 period because both variables are related o
expected inflation.

Unidirectional causality running from both measures of money supply to stock prices
{i.c., markel incfficiency) during the third subperiod may be attributed to the gradual
deregulation of the financial system, most of which was completed by the end of 1982,
'The elimination of the ceiling on yiclds paid by the financial institutions on most of their
deposit liabilities subsequently made the distinction between various monetary aggregates
fuzzy, thereby inducing a more volatile relationship between money supply and overall
economic activity (Marlow, 1991).15 Therefore, investors may have begun to question the
role of money supply as a reliable leading cconomic indicator in the early 1980s. Such
doubts may have led investors to overlook the relevant informational content subsumed in
either M1 or M2 in predicting movements of stock prices from October 1982 to
September 199().

CONCLUSION

The relationship between the moncy supply and aggregate U.S. stock prices has been
investigated extensively in the past. This study has attempied to provide additional insight
into this issuc by examining the money supply-stock prices relationship from Janvary
1978 to September 1990, an era of increased uncertainty surrounding the LS. financial
market stemming from scveral changes in Federal Reserve operating procedures and he
gradual elimination of various regulations on the deposits issued by financial institutions.

Empirical findings indicate that a long-run equilibrium relationship cxists between
stock prices and money supply during this period. Stock prices did not fully digest and

3 Johansen's multivanate procedure is applied to test whether money supply and stock prices arc
cointegrated over each subperiod. The -2inQ, statistics for Hy: r = 0 {1.e., no comntegration between money
supply and stock prices) are 11.02, 19.68, and 20.56 for three subperiods, respectively, with ML as the
measure of money. With M2 as the measure of money, the -2InQ; statistics are 16.26, 20.95, and 21.40 for
the three subperiods, respectively. The critical values for -20nQ), are 17.96 (10 percent), 20.17 {5 percent),
and 24.99 (1 percent) from Johansen and Juselius (1990, Table A3). Therefore, the cointegrating relation-
ship between money supply and stock prices is found to exist for the second and third subperiods only.
Accordingly, the causality test is performed for the first subperiod with the error correction term dropped

from the equations (12) and (13).

4 The estimated adjustment coefficient ¥ is found 10 be statistically significant at the 5 percent level and
negative for the third subperiod. Moreover, the resulls are not sensitive to the choice of M1 ur M2 as the
measure of money supply.

15 Judd and Motley (1984) also document that the relationship between mouey and reat GNP started 10 go
off track beginning 1n 1982,
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reflect all available information on monetary policy changes during the period, however.
‘This market inefficiency is due partly to the financial dereguiation that began in 1978.
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