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Abstract:

Empirical evidence on predictability of stock returns in advanced and emerging capital
markets is seemingly mixed. Stock returns in emerging capital markets appear to display
weak-form inefficiency. Empirical evidence on the Colombo Stock Exchange (CSE), which is
one of the emerging capital markets, has also shown that stock returns tend to display weak-
form inefficiency, though factors determining such inefficiency are not well-recognized. This
paper, therefore, empirically examines factors determining inefficiency of stock prices
focusing on macroeconomic and socio political variables. This study uses time series
econometric methods for monthly data from 1985(1) to 2011(5). Results show that there is a
long-run relationship between stock returns and macroeconomic variables. Results of Error
Correction Model (ECM) and Granger causality tests reveal that there are no such casual links
in the short-run. Socio-political variables all together tend to affect stock price movements.
These findings suggest that public information on macroeconomic and socio-political
conditions tend to determine stock price. movements in the CSE. The empirical results,
therefore, indicate that macroeconomic and socio-political variables can, to a considerable
extent, be used to predict price movements in emerging capital markets.

Keywords: Efficient market hypothesis, Colombo Stock Exchange, Co-integration, Error
Correction Model, Granger Causality test
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1. Introduction

The Efficient Market Hypothesis (EMH) gained its reputation ever since
the ‘theory of random walk’ and the ‘theory of rational expectations’ increasingly
received acceptance by academia in the mid-twentieth century. A capital market
is considered to be efficient if it can fully and precisely reflect all relevant
information in determining prices of capital assets and if those prices can quickly
adjust in response to new information. Such efficiency also means that the future
movements of stock prices cannot be predicted. A seminal work by Fama (1970)
divides the degree of market efficiency into three groups depending on
information availability. First, weak-form of efficient market hypothesis (WFEMH)
states that current prices fully reflect all relevant past price patterns. Second,
semi-strong form of the EMH stresses that current prices reflect past price
patterns as well as all publicly available relevant information. Third, strong form
of EMH highlights the idea that any information available to any market
participant is reflected by the current prices.

The weak-form and semi-strong form efficiencies have been tested
extensively for capital markets in developed countries. However, two forms are
not tested extensively with respect to emerging capital markets. Lack of data,
cost of acquiring new information, inadequate regulations and supervision,
underdeveloped clearing and settlement systems and lack of efficient data
recording process in capital markets in many developing countries tend to
confine the research efforts on the weak-form and semi-strong form efficiencies
for capital markets in developing countries. In addition, the existing empirical
evidence on testing the strong form of the EMH is limited.

The Colombo Stock Exchange (CSE) in Sri Lanka established in 1985 is one
of the fastest growing capital markets, an emerging market, in South Asia. 234
listed companies trade their stocks in the primary share market of the CSE. Two
price indices mainly record the share trading, namely All Share Price Index (ASPI)
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and Milanka Price Index (MPI)." In a comprehensive empirical study, Vidanage
and Dayaratna-Banda (2012)° found that the CSE is basically weak-form
inefficient revealing that future price changes can partially be predicted by using
past patterns of stock returns in the CSE. This means one needs to empirically
examine the sources of this inefficiency in emerging capital markets. In this
respect, macroeconomic environment appears to play a crucial role. The
important macroeconomic variables that might affect the price movements in the
emerging capital markets are interest rates, Foreign Direct Investment (FDI)
inflows, economic growth, money supply, and inflation rate. In order to test
sources of stock price movements, one needs to test the possible long-run and
short-run relationships between these macroeconomic variables and stock
returns. So, the purpose of this paper is to investigate whether the
macroeconomic environment and socio-political conditions of the country could
explain the stock price movements in emerging capital markets.

Testing for the sources of stock price movements other than the past
prices can in one way be interpreted as testing the semi-strong form of the EMH
which has been widely explored in the existing market efficiency literature by
using macro and micro data.’ Previous studies on the semi-strong form on
Colombo stock market (Wickramasinghe, 2006) and Gunasekarage et al., 2004)"

have been limited to identifying the possible causal relationships between

L ASPI (1985=100) is the oldest share price index at the CSE, and MPI {1998=100) replaces the
Sensitive Share Index (SSI).

2Vidanage, T and Dayaratna-Banda, O.G. (2012) ‘Does past information help predict future
price movements in emerging capital markets?: evidence from the Colombo Stock Exchange’,
South Asia Economic Journal, vol. 13, no. 2, pp 241-264.

®For example, anticipated events are events such as company announcements on merging
and unanticipated events are events such as impacts of terrorist attacks or natural disaster,
etc. )

* A detailed discussion on previous studies on CSE will be carried out in Section 2.

Modern Sri Lanka Studies, Volume IV, Number 1, 2013



T.N. Vidanage and O.G. Dayaratne-Banda

selected macroeconomic variables and stock prices up to 2004. The
macroeconomic environment of Sri Lankan economy has changed significantly
after 2005 with a new government coming onto power. The annual rate of
inflation and money supply can be mentioned as few macroeconomic indicators
which have changed significantly during the last five years. Moreover, previous
studies did not focus on the prevailing economic and political situation though
they provide important information.

In this context, it is an interesting and valid empirical question to
investigate whether and to what extent socio-political factors and
macroeconomic conditions help predict price movements in emerging capital
markets, such as the CSE. The remainder of the paper is organized as follows.
Section 2 summarizes existing key empirical evidence, and section 3 briefly
outlines the econometric methodology and data used in the current study.
Results and conclusions are discussed in section 4 and 5, respectively.

2. Existing Empirical Evidence

There is an extensive amount of studies on the relationship between
macroeconomic variables and stock returns in advanced countries. Several
studies have focused on the relationship between macroeconomic data and stock
prices of capital markets in both developed and developing countries.
Groenewold and Kang (1993) looked at weak and semi-strong forms of the EMH
using data on the Australian share market from 1982 (August) to 1988 (June).
They found that the data was consistent with the EMH. Among the studies
focused on macroeconomic data on emerging capital market, Balaban and Kunter
(1996) looked at the informational efficiency of the Turkish financial market.” In
2006, Griffin et al. attempted to measure the short-term international stock
market efficiency by examining 56 markets in the world in which Sri Lanka was
not included. Another attempt on testing semi-strong form of stock market in
Ghana has been carried out by Adam & Tweneboah (2008). Maysami et al.

5 The financial market is an integration of three capital markets, namely stock market, foreign
exchange market and inter-bank money market in Turkey.
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(2004) examined the long-term relationships between selected macroeconomic
variables and various stock market indices in Singapore capital market. Maysami
et al. (2004) employed tests of cointegration to examine the semi-strong form of
the efficiency. The short and long-term interest rates, industrial production, price
levels, exchange rate and money supply were included as the macroeconomic
variables in their study. On one hand, Griffin et al. (2006) used drifts on post-
earnings announcements, and on the other hand, they used the Morck, Yeung,
and Yu (2000) R? efficiency measure as an informational efficiency measure to
examine the semi-strong form efficiency.® Balaban and Kunter (1996) employed
the Granger causality tests to determine the semi-strong form efficiency.

However, the above studies generated mixed results. For example,
Balaban and Kunter (1996) found significant deviations from EMH with respect to
changes in market liquidity. Griffin et al. (2006) found similar abnormal returns in
emerging and developed markets. A cointegration between macroeconomic
variables and stock prices in Ghana was found in Adam and Twenboah (2008)
study, signaling a long-run relationship between those variables. Maysami et al.
(2004) concluded that Singapore’s stock market and the property index have a
cointegration relationship with changes in the short and long-term interest rates,
industrial production, price levels, exchange rate and money supply.

A more recent study by Guttler et al. (2008) focused on the semi-strong
form efficiency in Brazilian Stock Market. To employ cointegration tests and
various Granger causality tests, Guttler et al. (2008) considered the following
selected macro variables; GDP, inflation rate, the base interest rate and country
risk, for the period from January 1995 to December 2005. They found a Iohg-run

® Morck, Yeung and Yu (2000) proposed the average market model R across firms in a
country as a measure of firm-specific information production, with higher average R’
- indicating lower firm-specific information and, thus, less efficient pricing (Griffin et al.,2006 :
04). This is used as an informational efficiency measure. See Griffin et al. (2006) for an
extensive discussion.
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relationship between selected macroeconomic variables in the Brazilian stock
market indices based on the results.

Wickramasinghe (2006) and Gunasekarage et al. (2004) empirically tested
the semi-strong form of the EMH. Both studies mainly focused on the causal
relationship between selected macroeconomic variables and the ASPI on monthly
data. Wickramasinghe (2006) used Colombo Consumers’ Price Index (CCPI),
Money Supply— M1, GDP of Sri Lanka, New York Stock market index and U.S.
dollar and Sri Lanka rupee exchange rate for the period of 1985-2004.
Gunasekarage et al. (2004) utilized money supply, Treasury bill rate, consumer
price index, U.S. dollar and Sri Lanka rupee exchange rate and the New York
Share price index for the period from 1985 to 2001.

By employing recently developed Ng-Perron unit root tests, Johansen’s
multivariate cointegration test and error correction model, Wickramasinghe
(2006) concluded that the stock prices of Colombo stock market violate the
validity of the semi-strong form of the EMH. Gunasekarage et al. (2004) also
concluded that lagged values of consumer price index, money supply and
Treasury bill rate have a significant influence on the stock returns. However,
these studies do not explain the sources of capital market inefficiency.

These findings imply that relatively few studies have focused on the
effects of macroeconomic variables on stock returns in emerging markets. When
the emerging stock markets show weak form inefficiency indicating that variables
other than past prices can be used to explain and predict stock price movements,
'it is advisable to test the relationships between various macroeconomic and

socio-political variables and stock returns in emerging markets. As noted earlier,
Vidanage and Dayaratna-Banda (2012) found that Colombo Stock Exchange is
weak form inefficient indicating that variables other than past securities prices
tend to determine the movements in stock prices. This finding provides the basis
for empirically examining the macroeconomic and socio-political sources of stock
price movements with a view to explaining the sources of information
inefficiencies in emerging stock markets which could eventually be used to
predict the future movements in prices.
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This study differs from the existing studies of Wickramasinghe (2006) and
Gunasekarage et al. (2004)’ by the following respects. First, in this study our aim
is to empirically test the macroeconomic and socio-political sources of market
inefficiency in emerging capital markets focusing on the CSE. Second, the study
focuses on the effects of the changes in macroeconomic variables, a few
economic and political variables to examine as to how macroeconomic and socio-
political variables tend to affect the stock returns in the CSE as against the earlier
studies which attempt to test the semi-strong form of EMH. Third, while the
existing studies have used the level of stock price indexes in the CSE, this study
utilizes the returns calculated using ASPI in the CSE. Fourth, our research uses
broad money supply (M2) instead of previously used narrow money supply (M1)
since the financial markets in Sri Lanka have developed so that M2 is a better
measure of the total amount of money in circulation than M1. Finally, we used
monthly data from 1985 (1) to 2011 (5) for our empirical tests as none of the
previous studies covered data for this period of time on monthly basis.

3. Methodology and Data

To accomplish the present research objectives, this study employed
several quantitative techniques to test the long run relationship, causality, short
run relationships, and persistence of short run impacts. These tests include the
JJMCT, the ECM, Granger Causality Test, Impulse Response Function (IRF) Test
and Variance Decomposition Test for empirical analysis.

70nly these two studies were selected as they directly tested the relationship between
macroeconomic variables and stock returns. Some other studies, which investigated the
relationship between stock returns and one or two macroeconomic variables, are excluded
from the present study. [For example, Samarakoon (1996) examined the relationship
between stock returns and inflation in Sri Lanka].

Modern Sri Lanka Studies, Volume IV, Number 1, 2013



T.N. Vidanage and O.G. Dayaratne-Banda

Unit Root Tests

The Augmented Dickey-Fuller (ADF) unit root test is utilized to check the
stationarity which may be an important time series property of monthly time
series data. The JJMCT and the Granger causality test require that variables tend
to be stationary.

Cointegration Test

The cointegration test is used to detect the long-run relationship between
stock returns denoted by ASPI and the selected macroeconomic variables. For the
empirical study, we adopt the cointegration test developed by Johansen and
Juselius (1990), which involves the following steps. First, the order of the
integration of the variables needs to be identified. Since the results of the test
may be sensitive to the lag length, the appropriate lag length needs to be used in
the test. A vector autoregression (VAR) model is used to determine the lag length
based on the Akaike Information Criteria (AIC).

The order of integration is important in cointegration analysis since it
requires the variables to be integrated in the same order. The order of
integration can be determined by the results of the ADF test.® However, the
procedure of the JJMCT allows us to perform the cointegration test, even if the
variables are integrated of different orders (i.e. mixed order of integration). The
original specification of cointegration test states that a set of / (1) variables is
cointegrated if there exists / (0) linear combination.’ However, According to
Lutkepohl (2002), it is convenient to consider systems with both / (1) and / (0)
variables. In this case the concept of cointegration is extended by interpreting

¥ A time series is stationary (i.e., no unit roots) in its level form, the order of integration said
to be zero [/ (0) process]. Next, if a time series is non-stationary in its level form, and becomes
stationary with the first difference form, the order of integration is said to be one. Thatis /(1)
process. In the general case, if a time series has to be differenced d times, the order of
integration is / (d).

® See seminal contributions by Granger and Engle (1987) and Johansen and Juselius (1990).
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any linear combination which is / (0) as a cointegration relationship. Moreover,

Charemza and Deadman (1997) argued that:
“ .. If variables in a long run relationship are of a different order of
integration and the order of integration of the dependent variable is
lower than the highest order of integration of the explanatory variables,
there must be at least two explanatory variables integrated of this higher
order if the necessary condition for stationarity of the error term is to be
met...” (Charemza and Deadman, 1997: 127).

The JJIMCT is based on the following VAR equation:

b=ay,  +.+a,y,_,+0x +e (1)
where y, and x, are k-vector of non stationary [/ (1) or /(2)] variables and a
vector of deterministic variables, respectively, and €, is a vector of innovations.

Using standard vector presentations, the above equation (1) can be illustrated as
follows: Let Y; = (Yy, ..., Yn) denote an (nx1 ) vector of /(1) time series. Y; is
cointegrated if there exists an (nx1) vector B = (R4, ..., B,)’ such that

B'Y; = Byyye +.. 48, Yot ~ 1(0) (2)

That is, the nonstationary time series in Y, are cointegrated if there is a linear
combination of them that is stationary [/(0)]*.

Based on equation (1), the following model will be estimated;
R =R +..+a,R_, +BB +p,M2 +BUSD, + B,INF +¢ (3)

where R; is returns on ASPI at time t and Ry is returns on ASPI at time t-1. B is
bank rate and M2 is broad money supply, while USD is US Dollar and Sri Lanka
rupee exchange rate, INF denotes the rate of inflation. Two likelihood estimation

¥ See Eric Zivot tutorials on cointegration
(http://faculty.washington.edu/ezivot/econ584/notes/cointegration.pdf) for more detailed
discussion.
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statistics, known as the trace value (A trace) and maximum Eigen value (A max)
will be used to make inferences about the number of cointegrating relations.

For trace statistics, the null hypothesis of no cointegration relationship
[Ho: r=0] between stock prices and macroeconomic variables can be rejected if
the computed trace value exceeds the critical value [if Ayace (r) >critical value] at
any given significance level and accept the alternative [H,: r>1] hypothesis.
Similarly, for the maximum Eigen value, the null hypothesis of no cointegration
relationship [Ho: r=0] between the stock prices and macroeconomic variables can
be rejected if the computed Eigen value exceeds the critical value [if Apax (1)
>critical value] at any given significance level and accept the alternative [H,: r=1]
hypothesis. However, one percent and five percent level of significance are
important.11 Final step is to analyze the normalized cointegrating vectors and
speed of adjustment coefficients.

Error Correction Model

If variables are cointegrated, an ECM will be developed based on Engle &
Granger (1987) seminal work. In an ECM, the short-run dynamics of the variables
in the system are influenced by the deviation from long run equilibrium (Enders,
2004). According to Enders (2004), if two variables are cointegrated, the
following equations can be used to build the ECM™

m f

AF, =+, 7, * ZallAyt—i + ZaleXr—i + &, (4)
=l i1

m n
AXr =a, +a:Z,_] +Za21AY;_,‘ +Za22AXt~i T &y

i=1 i=1

where, a,,a,,a,,,a,,,4a,,a_,a, and a,, are all parameters; x and y are the

variables which exhibit cointegration relationship; Ais the difference operator;

Y The critical values for 10 percent level of significance is not used in the analysis since
narrowing the confidence interval might lead to have incorrect conclusions in the analysis.

12 see Enders (2004: 337-338) for more details.
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