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INTRODUCTION  

Financial models are based assumption that the data are stationary and the 

stationarity of financial data is a matter of fanatical research in the past decade. A 

stationary data series is mean reverting. The covariance between two time 

periods depends on the lag between the periods and not when the covariance is 

computed. i.e. the covariance is structurally constant.  Stationarity means that 

there is no trend in the time series. It plays an important role in the modeling of 

stock market volatility, testing of stock market efficiency, cointegration, and 

causality analysis. In the present study, an attempt has been made to study the 

stationarity of stock return series in India. This paper attempts to test the stock 

returns in the Indian stock market, using the daily data of stock indices of BSE for 

the period 2011-2017. The remainder of the paper is organized as Section II 

reviews the literature, in section III, the objective and scope of the study are 

presented. Section IV includes the methodology used for the study. In section III, 

the key results from the empirical investigation are reported, and in section, IV 

conclusions are drawn. 
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Abstract 

The present study attempted to test the stationary of  return series in the Indian stock market. In the 

present study, long time series of BSE Sensex is used from January 2011 to December 2017. Data for 

the study consist of secondary data. Data has been collected from the BSE website. The stationary 

condition has been tested using Augmented Dickey-Fuller (ADF). KPSS test is also used for 

confirmatory data analysis. Autocorrelation Function (ACF) and Ljung and Box (Q) Statistic are also 

used for testing the stationary of data. It is found from the results that the autocorrelation coefficients 

are hovering around zero and hypotheses of unit root in the stock return series rejected. Thus, the series 

is stationary. It suggests that the Indian stock market does not show characteristics of random walk and 

inefficient in the weak form.  
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REVIEW OF LITERATURE  

A review of the literature is presented in the following table: 

Contributor Contribution 

Granger (1974) Non-stationarity leads to the estimation of spurious regression. 

Sharma  and 

Kennedy (1977) 

Studied: Behaviour of market indices of Bombay, London, and New 

York stock exchanges,  

Tools: runs test and inspectorial analysis techniques  

Data: monthly data from 1963-73, 

Conclusions: BSE stocks obey the random-walk model.  

Barua (1981) Studied: efficiency of Indian stock market is weak-form 

Data: daily closing prices of 20 shares and over the two years 1977-1979  

Confirmed: the efficiency of the Indian stock market is weak form.  

Gupta (1985) Tested: the EMH in the Indian stock market  

Data: for the period 1971 to 1976 based on share prices of 39 companies.  

Conclusions: The random walk model was confirmed.  

Gupta (1997) Studied: a weak form of efficiency of Indian stock market 

Data: of a specified and non-specified group of BSE-100 index from 

January 1990 to February 1992. 

Tools: serial correlation analysis 

Results: the result of the analysis validated the weak form of EMH 

Mitra (2000) Testing: random walk hypothesis 

Tools: neural network model 

Results: disproved the random walk hypothesis 

Deb (2003) Tested: the weak form of efficiency 

Data: five major market indices of the Indian stock market 

Findings of the study: showed that though the general Indian stock 

market does not follow the random walk model 

Nath and Dalvi 

(2005) 

Examined: the day of the week effect anomaly 

Data: the year 1999 to 2003 for Nifty 

Results: found that market inefficiency exists 

Satish K. Mittal 

and Sonal Jain 

(2009) 

Examined: three types of stock market anomalies 

Data: daily data for indices of the National Stock Exchange, Nifty, and 

the Bombay Stock Exchange, Sensex, for the period of 1999-2004 

Rejected: random walk hypothesis for both the indices 

A. Q. Khan et al., 

(2011) 

Tested: the weak form of market efficiency 

Data: using the daily closing values of the indices of NSE and BSE  

Tools: Runs Test, a non-parametric test 

Sachin et al., 

(2014) 

Investigated: the Indian stock market’s efficiency 

Tools: serial autocorrelation test 

Results show that the Indian stock market is weak-form inefficient. 

Hartika Arora et 

al., (2017) 

Attempts: to verify the weak form of efficient market hypothesis 

Data: Nifty 50 from 1st January 2009 to 31st March 2011 

Results: Present evidence for the nonexistence of the weak form of 

efficiency 
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OBJECTIVE AND SCOPE OF STUDY 

The objective of the present study is to test the stationarity of stock return series 

in the Indian capital market. In the paper, an attempt has been made to test the 

null hypothesis that the stock return series of India are non-stationary. In the 

present study, long time series of BSE Sensex is used from January 2011 to 

December 2017. Data for the study consist of secondary data. Data has been 

collected from the BSE website.  

METHODOLOGY 

The following methods are used to test the Random Walk Hypothesis in Indian 

stock markets. 

Unit Root Tests: The unit root test checks whether a series is stationary or not. 

The stationary condition has been tested using Augmented Dickey-Fuller (ADF). 

Further, the KPSS test is also used for confirmatory data analysis. 

Autocorrelation Function (ACF): The ACF, 1k, is used to determine the 

independence of the stock price changes. The sample autocorrelation function 

(ACF) and partial autocorrelation function (PACF) are useful qualitative tools to 

assess the presence of autocorrelation at individual lags. 

Ljung and Box (Q) Statistic: The Q-statistic is used to test whether a group of 

autocorrelations is significantly different from zero. 

EMPIRICAL ANALYSIS 

The empirical results are presented below. 

Descriptive Statistics and Test for Normality 

 Table 1 provides summary statistics about return Series, namely sample means, 

minimum, maximum, median, standard deviation, coefficient of variation, 

skewness, kurtosis, and the jarque-bera. The values of skewness and kurtosis 

showed in the table suggest that the return series are not normally distributed. 

Further, Jarque-Bera test also rejects the null hypothesis of normal distribution 

for the stock return series.  

Table 1: Descriptive Statistics 

Statistics Value 

 Mean -0.005724 

 Median  0.000460 

 Maximum  0.037034 

 Minimum -10.43579 
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 Std. Dev.  0.250736 

 Skewness -41.52252 

 Kurtosis  1727.745 

 Jarque-Bera  2.16E+08 

 Probability  0.000000 

Autocorrelations test 

The results of the autocorrelation test have been provided in Table-2. It is clear 

from the table that the autocorrelation coefficients are hovering around zero. 

Thus, the stock return series in the Indian stock market is stationary. Further, the 

null hypothesis of the Q-statistic is accepted and it can be said that the data are 

independently distributed at various lag lengths and do not exhibit serial 

correlation. Therefore, the correlogram test for stationarity suggests evidence 

that the stock return series in the Indian capital market is stationary. 

Table 2: Autocorrelations 

Lag Autocorrelation 

Std. 

Error
a
 

Partial 

Autocorrelation 

Std. 

Error 

Box-Ljung Statistic 

Value Sig.
b
 

 .000 .024 .000 .024 .000 .985 

 .000 .024 .000 .024 .000 1.000 

 .000 .024 .000 .024 .001 1.000 

 .000 .024 .000 .024 .001 1.000 

 -.001 .024 -.001 .024 .001 1.000 

 .000 .024 .000 .024 .001 1.000 

 .000 .024 .000 .024 .001 1.000 

 -.001 .024 -.001 .024 .002 1.000 

 .000 .024 .000 .024 .002 1.000 

 -.001 .024 -.001 .024 .003 1.000 

 -.001 .024 -.001 .024 .003 1.000 

 .001 .024 .001 .024 .004 1.000 

 .001 .024 .001 .024 .005 1.000 

 -.001 .024 -.001 .024 .005 1.000 

 -.001 .024 -.001 .024 .006 1.000 

 -.001 .024 -.001 .024 .008 1.000 

a. The underlying process assumed is independence (white noise). 

b. Based on the asymptotic chi-square approximation. 
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ADF unit root test 

The results of the ADF unit root test are summarized in Table-3. This study 

conducts a test of stationarity for the Indian stock markets in India, using stock 

market return. It employs unit root tests (augmented Dickey-Fuller (ADF) and 

KPSS). The null hypothesis in the case of ADF is that the series is non-stationary, 

whereas in the case of the KPSS test it is series is stationary. ADF test is 

performed with no intercept and no trend. Further, the KPSS test is also used for 

confirmatory data analysis. The table shows that the null hypotheses of existence 

of unit roots are rejected. Thus, the series is stationary. It suggests that the 

Indian stock market does not show characteristics of random walk and as such is 

not efficient in the weak form. KPSS test is also used for data analysis and finding 

the series to be stationary. The same evidence has been inferred from the KPSS 

test as the test statistics are less than critical values.  The results have been found 

statistically significant and the results of all the two tests are consistently 
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suggesting these markets are not weak-form efficient. In other words, the stock 

return series in the Indian capital market is stationary. Results of the study 

suggest that the markets are not weak-form efficient.  

Table 3: Unit Root Tests 

Test Test Statistic Test Critical Values Hypothesis 

ADF test -2.11904 -1.94006 (5% Level) Rejected 

KPSS Test 0.32267 

 

0.73900 (1% Level) 

0.46300(5% Level) 

Accepted 

CONCLUSION 

The objective of the present study is to test the stationary of stock return series 

in the Indian capital market. In the present study, long time series of BSE Sensex 

is used from January 2011 to December 2017. Data for the study consist of 

secondary data. Data has been collected from the BSE website. The stationary 

condition has been tested using Augmented Dickey-Fuller (ADF).  KPSS test is 

also used for confirmatory data analysis. Autocorrelation Function (ACF) and 

Ljung and Box (Q) Statistic are also used for testing the stationary of data. It is 

found from the results that the autocorrelation coefficients are hovering around 

zero and null hypotheses of unit roots are rejected. Thus, the series is stationary. 

It suggests that the Indian stock market does not show characteristics of random 

walk and as such is not efficient in the weak form.  
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