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Abstract

In this study, we test the semistrong form of the efficient market hypothesis in Turkey by using the recently
developed techniques in time series econometrics, namely unit roots and cointegration. The long run relationship
between stock prices and inflation is investigated by assuming the possible existence of a proxy effect. Conclusions
are made as to the efficiency of the Turkish Stock Exchange and its possible implications for investors. To our
knowledge, this is among the pioneering studies conducted in an emerging market that uses an updated econometric
methodology to allow for an analysis of long run steady state properties together with short run dynamics.
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1. Introduction

An important set of information which is ig-
nored in the efficient market literature — with
only a few exceptions — is the information re-
vealed by macroeconomic variables. Fama con-
cludes his well known review article on efficient
markets by encouraging research that “relates the
behavior of expected returns to the real economy”
(Fama, 1991, p.1610). Macroeconomic variables
constitute a relatively more important set of in-
formation in thin markets in comparison to ma-
ture ones. In thin markets the volume of trade is
relatively low, and publicly available information
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on company performances is generally limited
and untimely. Also, most of the thin markets are
operational in developing countries where capital
accumulation and economic activity is initiated by
the state. Therefore, the thinly traded stock mar-
kets of controlled economies are expected to ab-
sorb fiscal and monetary changes as important
sets of information.

Tests of informational efficiency with macroe-
conomic variables conducted in mature markets
are mainly concerned with the estimated correla-
tions between stock prices and output (Fama,
1981; Balvers, Cosimano and McDonald, 1990),
money (Pearce and Roley, 1983) and inflation
(Fama, 1990; Geske and Roll, 1983; Friedman,
1988; Stulz, 1986). A negative relation between
stock returns and inflation was observed and it
was suggested that the changes in inflation proxy
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for changes in expected output and price uncer-
tainty: the proxy effect hypothesis. The relation-
ship between stock market returns and inflation
was investigated for countries other than the US
and UK (Solnik, 1983; Gultekin, 1983) and the
Fisherian assumption that predicts a positive re-
lation between expected nominal returns and ex-
pected inflation was rejected. Although the rela-
tionship between stock returns and inflation was
neither stable over time nor stable over the sam-
ple countries, regression coefficients were pre-
dominantly negative.

The conventional methodology employed in
this field of research, briefly reviewed above, is
based on the use of time series regressions. The
development of cointegration theory in econo-
metrics permits a long-run analysis of the non-
stationary time series to study the relationship
between stock returns and macroeconomic vari-
ables. Using an error correction model of stock
prices and testing for the cointegrating relation
between stock prices and the variables of interest,
Cochran and Defina (1993) investigated the valid-
ity of the proxy effect hypothesis for the US.
Their empirical work indicates a negative and
significant inflation impact. Serletis (1993), using
several money supply measures, tested the valid-
ity of the monetary portfolio approach as op-
posed to the efficient markets hypothesis, by em-
ploying the Engle and Granger (1987) two step
approach and the Johansen (1988) maximum like-
lihood approach. Serletis (1993) finds that mone-
tary variables and stock prices do not cointegrate
in the US market and concludes that the stock
market is efficient. Cointegration type of specifi-
cation incorporates long run constraints on
changes in stock prices which are not recognised
earlier and includes a variety of possible short
run influences.

In this study, we test the semistrong form of
the efficient market hypothesis in Turkey by us-
ing the recently developed technmiques in time
series modelling. The relationship between stock
prices and inflation is investigated by assuming
the possible existence of a proxy effect and, con-
sistent with existing studies, various real, financial
and nominal variables are examined. To our
knowledge, this is among the pioneering studies

conducted in an emerging market that uses an
updated econometric methodology to allow for an
analysis of long run steady state properties to-
gether with short run dynamics.

Accordingly, the paper is organized as follows.
After presenting a brief description of the Turk-
ish Stock Exchange and the data set, we analyze
the univariate properties of the time series.
Dickey and Fuller (1981) unit root tests are used
to examine the order of integration and to ana-
lyze whether cointegration relationships exist
among the variables. The existence of long run
equilibrium relations were tested by using the
Engle and Granger (1987) two-step approach and
the Johansen (1988) maximum likelihood ap-
proach that estimate cointegrated systems. The
short run dynamics of this relationship are esti-
mated by testing the model using Hsiao’s (1981)
Final Prediction Error criterion. Evidence is pro-
vided for long-run movements of macroeconomic
variables and stock prices as well as their short
run behavior. Finally, conclusions are made as to
the existence of the proxy effect in both the long
and the short runs as well as the efficiency of the
Turkish Stock Exchange and its possible implica-
tions for investors.

2. The setting

Turkey, for more than a decade, has func-
tioned as a good case study for the set of develop-
ing and post-communist countries in the process
of structural change and liberalization. Structural
change from a government-regulated economic
regime to a market-oriented one commenced with
the economic package introduced in January 1980.
In 1982, the legal framework for a securities
exchange was completed and the stock market
was operational by 1986 with the establishment of
the Istanbul Securities Exchange (ISE), where 42
companies were listed. In 1993 more than 150
stocks were listed in the ISE and the annual
volume of trade was 21 billion US dollars. Still,
the financial environment may be described as
regulated by restrictive monetary policy and is led
by high interest rates and large budget deficits.
During the period 1986 to 1993 the annual infla-
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tion rates ranged between 35% and 70% and an
average growth rate of 5% was sustained. Under
these conditions, Erol and Aydogan (1991) found
that portfolio returns display sensitivity to
macroeconomic variables such as changes in un-
expected inflation and real rate of return by using
an arbitrage pricing model. Muradoglu and Onkal
(1992) reported a significant lagged relationship
between fiscal policy (two months), monetary pol-
icy (one and two months) and stock returns indi-
cating the predictive power of government poli-
cies on stock returns.

Studies in thin markets are few in number and
thus the information sets used to date are quite
limited (Boumahdi and Thomas, 1991; Panas,
1990; Barone, 1990; Muradoglu and Unal, 1994).
Still, given the distinctive properties of economic
regimes in developing countries, tests of informa-
tional efficiency should be conducted by accentu-
ating the role of the state, i.e. macroeconomic
variables. Trends towards globalization of finan-
cial markets require that analysis of efficiency in
emerging markets are made on grounds compara-
ble to that of the developed markets, but with
appropriate consideration given to the relevant
set of information pertaining to these countries.

3. The data set

Our data set consists of monthly observations
for the period 1986:1-1993:12; all the observa-
tions are as of the end of period. Considering the
macroeconomics of the Turkish economy, we have
set the relations between stock returns and a set
of macroeconomic variables that both proxy for
inflation and are readily available and not costly
(Mishkin, 1982) and are most likely to be used by
investors.

Stock returns are represented by the monthly
index value of the Istanbul Securities Exchange
Composite Index (ISE). Considering the relation-
ship between inflation and the budget deficit
(Metin, 1994, 1995) this variable is included in
the data set. Budget deficit is represented by the
advances of the central bank to the treasury (A4)
because the budget deficit is not announced on a
monthly basis and these advances are widely used

in the financial media as indicators of the annual
budget deficit. Other variables are also chosen on
the basis of the availability and the higher fre-
quency of use of information by the ultimate
investor. Interest rates (R) are depicted by the
monthly compounded value of the three month
treasury bill rate which is a sensitive measure of
the ‘going rate of interest’ in the financial media.
The Turkish lira — US dollar exchange rate (E) is
also included in the data set due to the frequent
open market operations of the Central Bank us-
ing dollar reserves. Inflation (P) is measured by
the consumer price index. Finally, money supply
is represented by two monetary aggregates: M1,
which is currency in circulation plus demand de-
posits, and M2, which is M1 plus time deposits.
All data are collected from several issues of the
Three Monthly Bulletin of the Turkish Treasury.
None of the series are seasonally adjusted.

4. Methodology

Two aspects of an econometric approach,
which will be implemented in this paper, deserve
to be highlighted: non-stationarity and cointegra-
tion. First, we consider these in turn. Then, we
define a short run dynamic model allowing for an
analysis of long run steady state properties with
short run dynamics.

4.1. Non-stationarity

The starting point of time series analysis is to
consider the mechanism which generates the data
and its statistical features, particularly its condi-
tional mean and variance. These properties are
viewed as being conditional to the past informa-
tion in the data. The economic series are weakly
stationary if the statistical properties of the data
are constant over time. In other words, its means
and variances are time invariant. If such a series
has an autoregressive representation with a
white-noise error, it is called integrated of order
zero, denoted as 1(0). Some series, however, do
not satisfy stationarity properties, so they need to
be analyzed using different procedures. If the
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autoregressive definition of a model has a unit
root as given below,

x,=a+Bx,_, te, (1)

where 8 = 1, then stationarity is violated. Eq. (1)
is a random walk with a drift when « is not equal
to zero. A process without a unit root or any
other high order roots (explosive roots) is said to
be I(0). If the series is integrated k times, it is
called I(k), and must be differentiated k times
in order to reach I(0). Many economic time se-
ries are known to behave like I(k).

In order to test the order of integration the
test proposed by Dickey and Fuller (1981) will be
used in this article.

P
AX,=BX,_ |+ ZBjAX,_j+c+u,. (2)

i=1
In Eq. (2), p is the number of lags selected to
ensure that the residual u, is empirically white
noise and A denotes differencing. The test statis-
tic called the augmented Dickey Fuller test
(ADF), is based on the t-statistic of the parame-
ter B. The null hypothesis that H: X, ~ I(1) will
be rejected if B is negative and significantly dif-
ferent from zero. Tables of critical values have
been tabulated by Dickey and are reported in,
e.g., Fuller (1976, Table 8.5.2, p.373).

4.2. Cointegration

One can examine the series for cointegration
between the variables that are related in the
economic theory. If we consider a pair of series
X, and Y}, each of them originally /(1) and having
no drift or trend in the mean, then it is expected
that their linear combination is I(1). To test for
cointegration between a pair of series, one can
formulate the cointegration regression as

Y, =ay+a, X, +u, 3)
and test if the residual u, is 1(0) or not. The null
hypothesis is that H,:Y,, X, are not cointe-
grated. Tests we have considered in this paper

are based on two approaches. The ADF is based
on the residuals u,_, from the equation

p
Au,=Bu,_,+ Y, 8;Au,_;+e,. (4
j=1

The testing procedures are exactly the same as
the one mentioned above: If B is less than the
critical ADF value, the null hypothesis is re-
jected.

The second test employed in this study is the
maximum likelihood testing procedure suggested
by Johansen (1988). This procedure analyses
multi-cointegration, directly investigating cointe-
gration in the vector autoregression (VAR) model.
If it is known that all series are integrated order
one, I(1) or zero, I(0), then the number of non-
cointegrated components in the series is equal to
the number of non-stationary combinations of
variables, i.e. the number of unit roots. Denote
the vector autoregression of order p, where {X,, ¢
=1,...,T} as given below, by

p—1
AX,= ) mAX,_,+7X,_,,,+C+e, (5)

i=1
where €, are independent p dimensional Gauss-
ian variables with zero mean and variance matrix
3 and are stationary. m(=af’) is the matrix of
long-run responses, where both « and B are
N Xr for N variables and r <N cointegrating
vectors. The rank of 7 determines the dimen-
sionality of the cointegrating space. The a matrix
is called the loadings matrix, and provides the
weights attached to each cointegrating vector in
every equation. 8 can be estimated as the eigen-
vector associated with the r largest, statistically
significant eigenvalues found by calculating

[18kx = SkoSo0"Sox] = 0, (6)

where S, represents the residual moment matrix
from an OLS regression of AX, on
AX,_,...,AX,_,.1; Sk is the residual moment
matrix from OLS regressionof X,_, on AX,_,,,
and S,; is the cross product moment matrix.
Using these eigenvalues, the hypothesis that there
are at most r cointegrating vectors can be tested
by calculating the loglikelihood ratio test statistic,
namely trace test, presented below:

p

-T Y In(1-4,), (N
r+1

where f,,,,..., [, are the p —r smallest eigen-

values. A likelihood ratio test is called the maxi-
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mal eigenvalue test (—7 In(1 — i,)) in which the
null hypothesis of r cointegrating vectors is also
tested against the alternative of r + 1 cointegrat-
ing vectors. Under the null hypothesis that the
eigenvalues are zero, both trace and maximal
eigenvalue tests have distributions which are
functionals of Brownian motion, the critical val-
ues of which are tabulated by Johansen and
Juselius (1990) inter alia.

4.3. Short run dynamic model

In order to test for the causal effects of infla-
tion and other monetary variables the following
short run dynamic model is used:

ALISE,=a + ( p ﬁ,AX,-,-) +u,, (8)
i=1

where A denotes first differences, LISE is the
natural logaritm of the stock index, and X,_,; is
the vector of the optimal lagged values on the
first differences of the independent variables con-
sisting of inflation (ALP), exchange rate (ALE),
money supply (AM1), interest rate (ALR), and
advances of the central bank to treasury (ALA),
u, being the white noise error term.

After conducting the tests for unit roots, first,
all variables were transformed to stationary series
by the appropriate differencing (first, second,
etc.). Then optimal own lag for stock returns and
the optimal lags for the independent variables are
found by using Hsiao’s (1981) final prediction
error (FPE) criterion. The FPE statistic is de-
fined as

T+n+1 RSS
FPE(n) = ——— * —— ®

where T is the number of observations, n (n =
1, 2,...,12) is the length of the lag, and RSS is
the sum of squared residuals. We first find the
optimal own lag (n*) of stock returns by choosing
the lag (n*) that minimizes FPE(#). Then at the
second step we run a number of bivariate regres-
sions, each containing the optimal own lag (n*)
and one of the remaining explanatory variables.

For each independent variable added to the
equation we calculate

T+n*+k+1 RSS
T n —k-1 T’

where k (k=1, 2,...,12) is the lag length on the
additional independent variable, and the optimal
lag k" is the lag length that minimizes
FPE(n*, k). If FPE(n*, k) > FPE(n*), the addi-
tional independent variable is dropped from the
model assuming that it does not cause stock re-
turns. This step is applied to all independent
variables one at a time. The third step involves
running trivariate regressions, containing the op-
timal own lag, the variable with the minimum
FPE among bivariate regressions, and a third
variable from the remaining independent vari-
ables. The same procedure in step two is applied
in steps three, four and five, until all remaining
variables are either included in or discarded from
the model. Using this technique, arbitrary lags
and resulting specification errors are avoided
(Darrat and Mukherjee, 1987).

FPE(n", k) = (10)

5. Empirical results

5.1. Unit roots and testing for the order of integra-
tion

To analyze the univariate time series proper-
ties of the data, the Augmented Dickey—Fuller
(1981) test was used. The results of the test for
the unit roots and the order of integration are
presented in Table 1. The first column of Table 1
presents the test statistics for each variable for a
unit root in levels. The second column demon-
strates the same statistics when the test is re-
peated for first differences of the variables that
have a unit root in the level specification.

No evidence is found against the unit root
hypothesis and in all cases the first differenced
series do not exhibit a unit root. According to the
ADF test results, all variables of interest are
integrated order one, characterized as I(1), with
test statistics significant at the 1% level.



Y.G. Muradoglu et al. / European Journal of Operational Research 90 (1996) 566576 571

Table 1
Tests for the order of integration of the variables
Series ADF test ADF test
t-statistics (A) t-statistics (B)
LISE 1.785 —-8351*2
LP 3.836 —-6.000 *
LA 3.542 —8.980 *
LE 4.781 —5.250 *
LR 0.678 -8.095 *
LM1 3.021 -17.912 *
LM2 3.885 -10.275 *

Notes: 1) (A) denotes that the test statistic that is based on
variables in their log levels and (B) denotes that the test
statistic is based on variables in first differences of log levels.
2) Each ADF regression initially includes twelve lagged differ-
ences to ensure that the residuals are empiricaly white noise.
Then a sequential reduction procedure is applied to eliminate
the insignificant lagged differences.

3) L denotes the natural logarithm of variables.

4) Critical values for the ADF test statistics are obtained from
Fuller (1976, Table 8.5.2).

4 * :Significant at 1%.

5.2. Testing for cointegration

The null hypothesis of no cointegration be-
tween stock prices and variables of interest against
at least one available cointegrating vector is tested
using both the Engle and Granger (1987) two-step
procedure and Johansen’s (1988) method of maxi-
mum likelihood estimation of multi-cointegrated
VAR systems.

The Engle—Granger (1987) two-step procedure
involves regressing the concerned variables one
by one on stock prices first, to obtain the error
terms. Then, the test for the null hypothesis that
cointegration exists is based on testing for a unit
root in the regression residuals using the ADF
tests. The results from the cointegrating regres-
sions are presented in Table 2.

Stock prices appear to be cointegrated with
the budget deficit (LA), interest rates (LR), and
both money supply measures (LM1, LM2) at the
5% significance level. Stronger results are ob-
tained when variables are added one by one in
cointegrating regressions. It is evident from Table
2a that the cointegrating regressions including
the budget deficit (LA), interest rates (LR) and
the price level (LP) can be used to describe the

long run trend in stock prices at the 5% signifi-
cance level. The result is still significant at the
1% level when we incorporate the exchange rate
(LE) and the narrow definition of money (ILM1)
into the previous cointegrating regressions.

The static equations (denoted by ‘Eql’—Eq10”)
presented in Table 2b are used to analyze the
long run steady-state properties of the relation-
ship using OLS to estimate Eq. (3). Considering
Eql in Table 2b, we observe that inflation has a
significant negative effect on stock prices, indicat-
ing the lack of the proxy effect in the long run.
The estimates of the long run static equation also
reveal that the trend coefficient and the coeffi-
cient for the exchange rates (LE) are significant.
In the long run, stock prices are expected to
decrease as the Turkish Lira (TL) is devaluated,
which can be interpreted as a sign of higher
future inflation through higher imported indus-
trial input prices, including oil and other forms of
energy. The remaining equations presented in
Table 2b demonstrate that the seasonality ob-
served in Eql is mainly due to the seasonality in
the Central Bank’s money supply policy (M1).

Table 2

Test of cointegration between stock prices and macroeco-
nomic variables

(a) ADF tests

Independent variables

ADF test ¢-statistics

LpP —2.84541

LA -3.59338 = #
LE —2.39152
LR —3.48798 *
LM1 —3.31262 *
LM2 —2.92940 *
LA, LR —2.16497
LA,LR,LP —3.95284 *
LA,LR,LP, LE —3.69078
LP, LA, LE, LR, LM1 —4.23357 ** %
LP, LA, LE, LR, LM2 —3.10000

Notes: 1) ADF test statistics are based on regressions with
twelve lags.

2) The critical values for the ADF test statistics are obtained
from Engle and Granger (1987 Table 2).

3) ADF tests are based on the residuals fo the static equations
presented in Table 2b (also see Eq. (3) in the text).

# * . significant at 5%.

b ** . significant at 1%.
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In the bivariate regressions, each independent
variable is significantly related to the stock prices
(see Eq6-Eq10). In the multivariate regressions,
we observe that money supply and price level
have significant coefficients when they enter the
equation together (Eql), but when we enter ei-
ther money supply (Eq2) or inflation (Eq3) alone,
their coefficients do not remain significant. This
can be interpreted as the real money balance
effect in the long run.

All empirical models are inherently approxi-
mations of the actual data generating process and
the question is whether the benchmark model (5)
is a satisfactorily close approximation. Therefore
we investigated the stochastic specification with

Table 2 (continued)
(b) Static equations (dependent variable = LISE)

respect to residual correlation, heteroskedasticity
and normality. According to the residual tests
reported in Table 3a, the benchmark model (5)
seems to provide a reasonably good approxima-
tion of the data generating process. There is no
indication of residual autocorrelation in any of
the series ((AR1-5 F (5, 54) = 3.34). ARCH 5 F
did not reject homoskedasticity of residuals in
any of the series (F 44(5, 49) = 3.34). A few prob-
lems remain, such as normality of residuals is
accepted for most series except ALE and ALR
(X3.95(2) = 9.21) and almost all series except ALA
and ALP appear slightly leptocurtic.

Using the procedure suggested by Johansen
(1988), cointegration can be investigated by utiliz-

Equation Independent variables
Number (absolute value of t-statistics in parentheses)
Constant Trend LA LE LR LM1 LP R? DW F
Eql * ¢ 7.46 0.80 -0.10 —-2.08 —-0.27 3.13 —1.89 0.95 0.513 93.7
(1.13) 239 (0.86) (3.01) 0.62) 4.52) (2.30)
Eq2 3343 0.16 0.15 —2.88 —-1.55 1.00 - 0.94 0.324 75.2
(5.51) (5.12) (1.16) (3.85) Q.74 (0.75) -
Eq3 28.98 0.16 0.08 -2.78 -1.07 - —-045 0.94 0.285 78.9
(5.61) (5.08) 0.67) (3.72) 237 - (0.53)
Eq4 26.76 0.15 0.08 —2.95 -1.06 - - 0.94 0.289 849
(8.39) (7.90) (0.66) 4.32) 2.38 - -
Eq5 26.21 0.17 0.04 —-3.79 - - - 0.94 0.263 85.6
(8.76) (10.45) (0.34) (6.35) - - -
Eq6 8.07 0.07 —-0.50 - - - - 0.91 0.197 60.2
(11.07) (14.07) (4.81) - - - -
Eq7 27.59 0.17 - —3.66 - - - 0.94 0.263 93.2
(10.54) (12.06) - (8.68) - - -
Eq8 14.40 0.06 - - —2.48 - - 0.93 0.324 77.2
(10.65) (23.83) - - (7.08) - -
Eq9 * -22.30 —0.08 - - - 3.39 - 0.90 0.257 56.7
(3.44) 2.67) - - - (4.20) -
Eql0 31.81 0.21 - - - - —3.85 0.90 0.163 58.2
(5.30) (5.80) - - - - (4.49)

¢ Eleven deterministic dummies for seasonality are added to Eq1-Eql0, and * denotes equations with significant deterministic

seasonality
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ing the VAR model. Considering the results of
the Engle-Granger (1987) two-step procedure,
we included only M1 to represent the money
supply and the other four variables. During the
testing procedure, five order lags are allowed for
each variable; a constant, trend, and 11 seasonal
dummies are also included into the equation. In

Table 3
Johansen type multi-cointegration
(a) Residual misspecification test of model (5) ?

the Johansen (1988) trace test, the null hypothe-
sis is that there are at most r cointegrating vec-
tors and it is tested against a general alternative.
In the maximum eigenvalue test, the null hypoth-
esis of r cointegrating vectors is tested against
r + 1 cointegrating vectors, as described in the
Methodology section of this paper. We present

Eq. 0. x? skew ex.kur ARCHS5F AR1-5F
ALISE 0.1615 8.36 0.655 1.296 0.22 0.31
ALA 0.1196 0.42 —-0.178 0.208 1.22 0.17
ALE 0.0183 14.38 0.814 1.788 0.25 0.77
ALR 0.0674 16.28 -0.174 2.590 0.15 0.80
ALMI1 0.0394 7.56 0.277 1.663 1.48 2.80
ALP 0.0140 1.26 0.356 0.052 0.97 1.17

® x2(2) is the Jarque—Bera test for normality ARCH F 4.5 0, is the ARCH test for heteroskedastic residuals, and AR F ;s s, is the

test for residual autocorrelation.

(b) Johansen tests for the cointegrating vectors

Eigenvalues Null Maximum Eigenvalue Trace
Alternative

0.011968 = r>1 1.095663 1.095663
0.102732 r<i r>2 9.864487 10.960150
0.181387 r<2 r>3 18.213108 29.173257
0.201485 r<3 r>4 20.475104 49.648362
0.368780 r<4 r=5 41.869106 * ° 91.517468 *
0.512982 r<S r>6 65.470322 * 156.987790 *

Note: Critical values are taken from Johansen and Juselius (1990, Table A2) for the trace and maximum eigenvalue test statistics.

b * .Significant at the 5% level.

(c) Standardised (B’) eigenvectors (in rows, largest y first)

Variable LISE LA LE LR LM1 LP
row] 1.000 0.661 —3.946 8.246 —1.490 —2.662
row?2 0.667 1.000 —13.038 1.884 —1.490 17.530
row3 0.198 0.019 1.000 —-0.719 -1.477 0.037
rowd 0.309 -0.175 —0.403 1.000 —5.409 5.607
rows 0.085 —0.270 1.111 0.311 1.000 -0.161
row6 0.680 0.190 5.078 —1.081 —0.480 1.000
(d) Standardised « coefficients (loadings)

Variable col. 1 col. 2 col. 3 col. 4 col. 5 col. 6
LISE 0.144 0.093 0.769 0.059 0.003 0.004
LA 0.049 -0.016 0.067 -0.023 —0.009 0.047
LE -0.021 —0.001 0.023 0.007 0.018 0.002
LR 0.035 -0.019 —0.136 0.069 0.041 0.003
LM1 0.006 0.016 -0.070 —0.031 0.076 0.003
LP —0.008 0.008 —0.051 0.006 —0.013 0.000
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the eigenvalues, maximum eigenvalues, and trace
test statistics in Table 3.

According to the critical values of both trace
and maximum eigenvalue test statistics, two
eigenvalues would be significant at the 5% level
in a Vector Auto-Regressive Model and there-
fore, there are two cointegrating relationships
and four unit roots. This shows that there is a
long run relationship between stock prices and
inflation proxies.

5.3. Short run dynamic properties

Hsiao’s (1981) FPE criterion is applied to esti-
mate the short run model presented in Eq. (8).
The ADF unit root test results indicated that all
variables of interest are once integrated (order
one, I(1)). Accordingly, all variables of interest
are transformed to stationary series by first dif-
ferencing. Using this procedure, the dependent
variable (ALISE) is measured by the growth rate
of stock prices, which could be referred to as
stock returns. Utilizing the lagged values of the
explanatory variables helps us to test the effi-
ciency hypothesis. If stock returns can be pre-
dicted with a lag, this could be used to develop
profitable trading rules and the efficiency hypoth-
esis would be rejected.

Table 4
The short run dynamic model

The empirical results of the short run dynamic
model presented in Table 4 indicate that growth
rates of interest rates (LR), money supply (LM1)
and exchange rates (LE) affect stock returns with
a significant lag. The first implication of this
finding is that the Turkish Stock Market is not
efficient. In other words, publicly available infor-
mation on monetary policy is not efficiently incor-
porated into current stock prices, thus enabling
the investors to gain abnormal returns by follow-
ing this policy. Considering the signs of the signif-
icant explanatory variables it can be argued that
stock returns are expected to increase as growth
rates of interest rates fall, and exchange rates
increase. Government securities and foreign ex-
change are known to be substitutes for stocks
(Muradoglu, 1991). In the short run, as the Turk-
ish Lira (TL) is devaluated or the interest on
government securities is reduced, investors shift
their portfolios to include more stocks in the
short run.

The second implication is that inflation is not
included in the short run model, implying the
proxy effect. Instead, money supply (M1) is posi-
tively related to stock returns, indicating that
monetary expansion in nominal terms results in
increased investment in stocks.

ALISE, = —0.00109
(—0.02494) ® (0.49143)
+0.45804 ALR,_,
(—1.47263) (—2.11993)
—0.48818 ALR, _
(—1.55668) (—1.50250)
+0.74715 ALM1,_,
(2.51132) (1.71389)
—1.83687 ALE, _,
(—2.17706) (1.51401)
R?2=038, o=0.1750084, F(13, 69)=3.29,
D—h=2078, FPE =0.035794.

+0.05303 ALISE, _¢

—0.65238 ALR,_;

—0.47392 ALR,_,

+0.47176 ALMI, _,

—0.57274 ALR,
(—1.97252)

—0.76963 AL, _;
(—-2.37870)

—0.68376 ALR,
(—2.18821)

+0.34118 ALMI, _,
(1.43758)

+2.45310 ALE,

2 t-values in parentheses.
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6. Conclusion

This paper investigates the long run relation-
ship between stock prices and inflation as well as
short run dynamics in an emerging market set-
ting, assuming the proxy hypothesis. The first
contribution of this paper is that it provides evi-
dence in favor of the proxy hypothesis in the
short run, and against it in the long run. In the
short run dynamic model, inflation becomes re-
dundant while the growth in the money supply
has a positive influence on stock returns, indicat-
ing the effectiveness of monetary expansion. The
long run steady state results indicate that the
negative relation between stock prices and infla-
tion persists when other monetary variables are
included in the model. In the long run, the lack
of proxy effect can be explained by the positive
relation between stock prices and real money
balances. Monetary expansion is effective on stock
returns in both the short and long term invest-
ment horizons in nominal and real terms respec-
tively.

Turkey has experienced structurally high infla-
tion with the average rate being 60% per annum
for the period under consideration. Investors
might therefore get accustomed to high rates of
inflation, which proxies for other variables and do
not respond in the short run. But in the long run,
investors might perceive structural inflation as an
exogenous shock to the system which creates ad-
ditional uncertainty that will have an adverse
effect on stock investment.

Second, we provide evidence, by means of
both the Engle—Granger (1987) and Johansen
(1988) procedures, that stock prices and monetary
variables cointegrate; there is an error correction
representation which is isomorfic to cointegra-
tion. The error correction mechanism implies that
the change in the dependent variable is related to
lagged changes and lagged combination of levels
of the variables of interest. This indicates that
stock prices can be forecasted and thus, the Turk-
ish Stock Market is not efficient with respect to
monetary variables.

The Johansen (1988) procedure suggested that
with more than one cointegrating vector, the vari-
ables of concern can be used in a short run

dynamic structural model. Under these condi-
tions, our next step was the modelling of the
Turkish Stock Market for short run equilibrium.
Evidence is provided by the short run dynamic
properties of the explanatory variables that the
Turkish Stock Market assimilates publicly avail-
able information on monetary variables with a
lag. Since monetary policy moves are not effi-
ciently integrated into current stock returns, we
have garnered additional evidence on the ineffi-
ciency of the Turkish Stock Market.

Earlier work published on the Turkish Stock
Exchange also presents evidence for the lack of
the semi-strong form of efficiency of the Turkish
Stock Exchange. Inefficiency with respect to
monetary policy variables suggests that profit op-
portunities exist, especially for foreign investors
who have a long term investment span and for
whom these variables constitute the only easily
accessible information set. Unlike foreign in-
vestors, domestic investors have a short run in-
vestment span in Turkey (Muradoglu, 1991) due
to the high inflation rates and related uncer-
tainty. Short run modelling also indicates that a
variety of profitable trading rules based on avail-
able information on monetary policy can be de-
veloped by the diligent investor.
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