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Abstract 

The study tests the weak form efficiency of the Colombo Stock Exchange (CSE) and the con-

sistency of the market efficiency concept. In this study, daily market closing index values of (All 

Share Price Index) ASPI of CSE for five years, from June 2010 to June 2015, without adjust-

ments, have been selected as the sample. Both parametric tests and non-parametric tests have 

been used and the evidence presented in this study confirms that CSE is not weak form efficient 

within the sample period going in line with the findings of previous studies. Therefore, the fact 

that Efficient Market Hypothesis as a dynamic concept is debatable as studies over the past 

have consistently confirmed that CSE is not in weak form efficient, although the efficiency of 

the most markets is dynamic.   

Keywords: Colombo Stock Exchange, ASPI, Weak Form Efficiency, Dynamic Concept, Ef-

ficient Market Hypothesis. 

Introduction 

Efficiency of the capital markets is a decisive factor for long term investors. A market in which 

prices always “fully reflect” available information is called “efficient” (Fama, 1970).  To be 

absolutely correct, this is referred to as informationally efficient markets. Therefore, in an ef-

ficient capital markets nobody can enjoy abnormal returns using available information as all 

the available information has already been utilized and reflected in the formation of the current 

market price.  

It is important to test the weak form efficiency in stock markets before testing them for semi-

strong form or strong form. Because, a market cannot be a one with higher level of efficiency 
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without passing the weak form efficiency test. On the other hand, a strong form efficiency 

market inevitably has the both semi-strong form efficiency and weak form efficiency. Accord-

ingly, this research is focused on testing the weak form efficiency of CSE to create a debate on 

dynamic market efficiency concept related with the stock market.  

Two methods, Technical Analysis and Fundamental Analysis, are basically used to pre-

dict/forecast the future prices based on available information. Technical Analysis is the most 

relevant method when it comes to weak form of market efficiency as it focuses on predicting 

the future price changes based on historical information. In accordance with Efficient Market 

Hypothesis theory, market is not efficient if the future price changes can be predicted using 

any of these methods. 

In accordance with the empirical evidence presented in Sensoy and Tabak (2016), the studies 

using a data set from pre-2008 financial crisis, global emerging markets have become less in-

efficient in time. Further, inefficient markets become efficient across time with arbitraging 

market anomalies away with the support of sufficient cash flows (Akbas, Armstrong, Sorescu 

and Subrahmanyam, 2014) confirming that market efficiency is a dynamic concept. Thus, this 

study aims at debating the Dynamic Market Efficiency concept presenting challenging evi-

dence from Colombo Stock Exchange.  

Apart from that, the findings of this study will confirm whether Technical Analysis methods 

are useful for making abnormal returns in CSE. Finally, the findings of this study will provide 

guidance for the future researchers in selecting what level of efficiency to test on CSE. It is a 

limitation of this study that the (All Share Price Index) ASPI has not been adjusted for thin 

trading and in this study the transaction cost has not been included. The ASPI index figures 

taken for the study have not also been adjusted either for scrip or cash dividends.   

Review of Literature 

In 1970, the Original idea of Efficient Market Hypothesis (EMH) was fully formulated by Eu-

gene Fama. His influential paper “Efficient Capital Markets: A review of Theory and Empirical 

Work” presented that the prices in efficient markets fully reflect all available information.  In 

accordance with empirical studies, in an efficient market, successive price changes are inde-

pendently and identically distributed. This is known as Random Walk Model (RWM). If prices 

(returns) follow random walk, they should not be serially correlated. 
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Fama (1991) revised his work on the weak form efficient hypothesis and covered more general 

areas instead of only testing the past returns.  The new revised weak form efficient hypothesis 

was named as “Test for Return Predictability”. 

Previous Studies  

According to Fama (1970), efficient market hypothesis (EMH) can be categorized into three 

levels based on the definition of the available information set, namely weak form, semi-strong 

form, and the strong form. The weak form of EMH is the lowest form of efficiency in which 

the information set is just historical prices. Accordingly, a weak form market is efficient if 

current prices fully reflect all the available historical price information. This form suggests that 

past prices cannot be used as a forecasting tool for future stock price fluctuations. Therefore, 

nobody can make abnormal returns by using only the past history of prices. 

Most of the tests that tested the Asian Stock Markets have concluded negatively rather than 

become favourable on the market efficiency. 

Nisar and Hanif (2012) examined the weak form of efficient market hypothesis on the four 

major stock exchanges of South Asia - India, Pakistan, Bangladesh and Sri Lanka - using his-

torical index values on daily, weekly and monthly basis for a period of 14 years (1997-2011) 

and have applied four statistical tests, for log returns, including Runs Test, Durbin-Watson 

Test, Unit Root Test and Variance Ratio Test to test the efficiency. The findings have suggested 

that all these markets are not in weak form of efficient. 

A test by Gilani, Nawaz, Shakoor and Asab (2014) studied the weak form efficiency of Islam-

abad Stock Exchange (ISE) employing Runs Test, Unit Root Test and Autocorrelation Test in 

which Runs Test and Autocorrelation Test showed that the market is not efficient at specific 

periods but Unit Root Test descriptive showed market efficiency in weak form.  

The fact that the market efficiency changes over time become evident with the results of the 

following studies which tested the efficiency of Indian Capital Markets.   

Venkatesan (2010) tested Indian National Stock Exchange (NSE) for random walk hypothesis, 

taking a sample of daily closing price returns of S&P CNX Nifty from 1st January 2008 to 31st 

December 2009, using Phillips-Perron Test in addition to Runs Test, Durbin-Watson Test and 

Unit Root Test. The results of the study revealed the NSE is efficient and supports the Random 

Walk Behavior. 
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However, the test of Shafi (2014) of the weak form efficiency of NSE, taking daily log returns 

of S&P CNX Nifty for 11 years from 1st January 2003 to 31st December 2013, using Runs Test, 

Statistical Tests (Autocorrelation and Descriptive Statistics), Unit Root Test and Kolmogorov 

Smirov One Sample Test, concluded that the NSE is not efficient in weak form. 

The previous studies which tested the market efficiency of Colombo Stock Exchange (CSE) 

have concluded negatively, being unfavorable on the market efficiency. 

Abeyratne and Power (1995) examined the weak form efficiency of CSE with a series of price 

changes of a period of 16 months for a sample of 20 shares quoted on the CSE from April 1993 

to July 1994, utilizing Serial Correlation Analysis and Run Tests and they did not categorically 

concluded that the CSE is weak form efficient stating that the study is a short time span one 

and further suggested for future researchers to study for a longer period employing advance 

methodologies. 

Hasan, Samarakoon and Hasan (1999) analysed the price behavior of stocks listed in CSE using 

daily closing prices of two indices, ASPI and Sensitive Price Index (SPI) over the period Jan-

uary 1985 through December 1995 using Serial Correlation Test, Runs Test, Unit Root Test 

and Kolmogorov-Smirnov Test. The results of the study suggested that the consecutive changes 

in stock index values are not random confirming that CSE is not weak from efficient within 

the sample period.  

Abeysekara (2001) examined the market efficiency of Colombo Stock Exchange using daily, 

weekly and monthly returns of stock indices for the period January 1991 through November 

1996 using Serial Correlation Test, Runs Test, Unit Root Test and Test for Security and Port-

folio Return Patterns. Results of this study confirmed that the CSE is not weak from efficient 

providing further evidence that emerging stock markets are not as informationally efficient as 

developed markets.  

Samarakoon (2004) investigated autocorrelations of CSE and industry returns in both short- 

and long-term holding periods using the major market index, ASPI, and 16 industry indices for 

the period January 1985 to June 2003. The study concluded that in daily and monthly the mar-

ket and industry returns show significant autocorrelations providing evidence that returns are 

predictable from past returns confirming that CSE is predictable and inefficient in the sense of 

weak form market efficiency.  
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Samaratunga (2009) analysed the stock market efficiency of eight economies in Asia-Pacific 

region including Sri Lanka, using both parametric and non-parametric tests. The data sample 

period for these economies varies depending on the availability of that country’s index but the 

ending date is 16th May 2008. The results revealed that return predictability exists in CSE and 

the market is not weak form efficient.      

Pathirawasam and Idirisinghe (2011) examined the weak form efficiency of the CSE employ-

ing Breusch-Godfrey (BG) test  of higher order autocorrelation, taking into account the thin 

trading, non-linearity and structural changes. The study period is from January 1990 to Decem-

ber 2009. The study found that for the unadjusted returns for thin trading, stock returns are 

predictable based on past returns. Further, the study concludes that the inefficiency observed 

at CSE during the sample period is manifested through non-linear behaviour of stock returns.  

Fernando (2012) examined the weak form efficiency of emerging Colombo Stock Exchange 

with both statistical independence tests and technical trading strategies with a sample of daily 

market closing prices of All Share Price Index (ASPI) for twenty five years from January 1985 

to December 2010. The study has employed Autocorrelation Test and Run Test as statistical 

independence tests and have concluded that the CSE is not weak form efficient, rejecting the 

null hypothesis.  

Table 01: Summary of Research on  

Testing the Weak Form of Efficiency of CSE 

Author(s) Sample Period Result 

Abeyratne and Power 

(1995) 

April 1993 to 

July 1994  

Not categorically con-

cluded that CSE is 

weak form efficient 

Hasan, Samarakoon 

and Hasan (1999) 

January 1985 to 

December 1995 

CSE is not weak form 

efficient 

Abeysekara (2001)  
January 1991 to 

November 1996 

CSE is not weak form 

efficient 

Samarakoon (2004)  
January 1985 to 

June 2003 

CSE is not weak form 

efficient 

Samaratunga (2009)  
January 1985 to 

May 2008 

CSE is not weak form 

efficient 

Pathirawasam and Id-

irisinghe (2011) 

January 1990 to 

December 2009 

CSE is not weak form 

efficient 

Fernando (2012)  
January 1985 to 

December 2010 

CSE is not weak form 

efficient 

Source: Authors Compiled 
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Hypotheses  

H1: The return series is not random. 

H2: The CSE is not efficient in weak form.  

Research Methodology 

The data collection is limited to secondary data sources and only depends on ASPI of CSE. 

Daily market closing index values of ASPI of CSE for five years, from June 2010 to June 2015 

without adjustments, have been selected as the sample, taking the uncovered period by re-

search, to test the latest level of efficiency of CSE.  

Two major statistical tests of independence have been employed to verify that security returns 

over time are independent of one another. The first test is Autocorrelation Tests of independ-

ence which measures the significance of positive or negative correlation in returns over time. 

Further, the following equation can be used to conduct significance tests to check whether the 

Autocorrelation coefficients are significantly different from zero by constructing a non-rejec-

tion area with a 95% confidence interval.  

±1.96 ×
1

√𝑇
 

Here T is the sample size. Accordingly, if the Autocorrelation coefficients fall outside this 

region for a given lag, the fact that the Autocorrelation coefficient is zero can be rejected. 

Ljung-Box Q statistic which is one of the most commonly used tests in recent years as a para-

metric test to test the Autocorrelation, is also used in this study. 

The second test is the Runs Test which is a nonparametric test and will detect the statistical 

dependencies that may not detect by Autocorrelation. Augmented-Dickey-Fuller (ADF) test is 

used as a Unit Root Test to test the stationarity of the data series. Instead, Descriptive Statistics 

will be considered to test whether the given data is normally distributed or not. The EViews 

software and Microsoft Excel are used to process the data using these statistical models. 

The daily ASPI closing values are used to calculate the daily returns using the following log 

return formula.  

 

R = Ln (Pt / Pt- 1)  

(01) 

(02) 
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Where, 

R  = Daily return  

Ln  = Natural Log  

Pt = Index at time t  

Pt- 1 = Index at time t-1 

Findings and Discussion 

Descriptive Statistics 

Table 02: Descriptive Statistics 

Sample: 01/06/2010 - 30/06/2015 

Observations: 1222 

Mean: 0.000409 

Median: 0.000247 

Skewness: 0.114156 

Kurtosis 7.399661 

Jarque-Bera 988.2491 

Probability 0.000000 

Source: Authors Compiled 

In accordance with the table, Skewness of the returns distribution is positive or skewed to right. 

Kurtosis value is also larger than three (3) indicating the distribution is not normally distrib-

uted. The Jarque-Bera statistic has a significant p value therefore; we can conclude that the 

daily returns series of Colombo Stock Exchange is not normally distributed. 

Unit Root Test 

Non-stationary data cannot be modeled or used for forecasts because they do not clearly show 

the real causes for the effect under consideration independent of time. In accordance with the 

ADF unit root test, the ASPI daily closing price series is not stationary. Thus, the return series 

or the first difference of ASPI daily closing prices was tested for stationarity.  
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Table 02 below shows the results of ADF unit root test performed considering the first differ-

ence of the ASPI index series including both the trend and the intercept and using 22 lags for 

the whole sample period. 

Table 03: ADF Unit Root Test for ASPI Index-First Difference 

        t-Statistic P-Value 

Augmented Dickey-Fuller test statistic -28.22143 0.0000 

Test critical values: 1% level   -3.965580   

   5% level  -3.413496   

    10% level   -3.128793   

Source: Authors Compiled 

In accordance with the above table, the t-Statistic, in absolute terms, is greater than all the 

critical values at 1%, 5% and 10% significant levels with a zero P-value. Therefore, in this 

case, the fact that ASPI index series is non-stationary can be rejected at all 1%, 5% and 10% 

significant levels. In other words, the ASPI index series is stationary in first difference. There-

fore, the return series of ASPI for the sample period can be used for testing the Autocorrelation 

of the same series. 

Autocorrelation Test 

Table 04: Autocorrelation Test 

Lag AC Q-Stat Prob. 
Non-Rejection Region Chi-Square 

(95% Conf. Interval) 1% 5% 

1 0.213 55.629 0.000 ± 0.0561 6.63 3.84 

2 0.069 61.482 0.000 ± 0.0561 9.21 5.99 

3 0.065 66.720 0.000 ± 0.0561 11.34 7.81 

4 0.070 72.752 0.000 ± 0.0561 13.28 9.49 

5 0.044 75.140 0.000 ± 0.0561 15.09 11.07 

Source: Authors Compiled 

In accordance with the findings, the Autocorrelation coefficients at lag 1, 2, 3, and 4 fall outside 

the non-rejection region.  Hence, the Autocorrelation coefficient is significantly different from 

zero and we can reject the fact that Autocorrelation coefficients are zero.  Therefore, the return 
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of the Colombo Stock Exchange can be predicted using its past information.  This indicates 

that the Colombo Stock Exchange is not in weak form of efficient.  

In accordance with the Ljung-Box Q-Statistics, all the Autocorrelation coefficients are jointly 

significant at all lags at 1% and 5% significant levels as all the Q-Statistics are greater than the 

Chi-Squared values. Therefore, Ljung-Box Q-Statistics confirms that the return series is neither 

random nor independently and identically distributed. Hence, Colombo Stock Exchange is not 

efficient in weak form. 

Runs Test 

The results of the Runs Test for daily return series of Colombo Stock Exchange for the sample 

period are presented in the Table 04 below. 

 Table 05: Runs Test 

Number of Observations 1,222 

Number above Cutoff  600 

Number below Cutoff  622 

Number of Runs  500 

   

 E(R)  611.802 

 σ  17.466 

 Z-value  -6.401 

 Prob.  0.000 

Source: Authors Compiled 

In accordance with the above table, the observed number of runs is lesser than the expected 

number of runs. This confirms that the return series is not random. The critical value of Z at 

5% significant level is ± 1.96 (Chung, 2006). The Z value falls outside the ± 1.96 region indi-

cating that the return series is not behave in a random fashion. Further, negative Z value indi-

cates a positive serial correlation going in line with the results of the Autocorrelation Test. In 

accordance with the above results it can be stated that the Colombo Stock Exchange is not 

efficient in weak form. 
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Conclusion 

This study examines the weak form efficiency of CSE using both parametric and non-paramet-

ric tests. The results of Autocorrelation Test and Runs Test are consistent with Fernando (2012) 

study indicating a positive Serial Correlation. Abeysekara (2001) and Samarakoon (2004) also 

revealed that daily stock returns of CSE are positively correlated. Thus, market predictability 

exists in CSE confirming the market is not weak form efficient within the sample period. This 

also indicates that the excess returns can be generated utilizing investment strategies based on 

historical data. Therefore, Technical Analysis techniques are valid for CSE and can be utilized 

to generate excess returns. However, in practice an abnormal return is questionable due to the 

existence of the transaction cost and this study does not take transaction cost into consideration 

and it is a limitation of this study.  

In accordance with the previous work done by different authors using different tests, the CSE 

is continuously providing evidence against the weak form efficiency over 30 years, from the 

beginning (1985) to 2015. Generally, a weak form inefficient market becomes efficient over 

time with arbitraging away the anomalies. Therefore, the fact that Efficient Market Hypothesis 

is a dynamic concept is debatable as studies over past have consistently confirmed that CSE is 

not weak form efficient. One reason for this situation can be the absence of an efficient mech-

anism to flow the research knowledge to the investors and traders in the Colombo Stock Ex-

change preventing a healthy arbitrage capital inflow that is sufficient to arbitraging away the 

anomalies. Therefore, it can be recommended policy makers to take necessary steps to build 

an efficient mechanism that makes investors and trades aware of the new research knowledge 

related with the local capital market. 

It can be suggested that for future researches to test the weak form of efficiency considering 

the transaction cost and dividends. Further, different time frequencies such as weekly, monthly 

returns can be considered for future studies. 
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