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Abstract 
 

The Indian banking industry is considered as one of the fastest growing 
industry in India. The investments in banks were fruitful for the 
investors. The major concern of the analysts is the identification of 
risk-return tradeoff for the banking stocks. The role of analysts is to 
analyze the risk and return from the investments in the banking stocks 
and convey the similar information to the investors for making 
investments in banking sector. Thus it is imperative for the analysts to 
track the risk and return profile of the banks. In this research the entire 
focus is on studying the distribution pattern of the stock returns of 
Indian banks so as to estimate the volatility using appropriate tools 
based on GARCH or ARCH Models. 
 
Keywords: Sharpe ratio, Treynor ratio, Indian Public & Private Banks, 
Risk-Return. 
 
 

1. Introduction 
The Indian banking industry is considered as one of the fastest growing industry in 
India. The investments in banks were fruitful for the investors. The major concern of 
the analysts is the identification of risk-return tradeoff for the banking stocks. Thus it is 
imperative for the analysts to track the risk and return profile of the banks. In doing so 
several mathematical, financial, & econometric models have been suggested by 
various researchers. Volatility estimation plays a vital role in financial research. 
Accuracy in estimating volatilities leads to improvements in option pricing models. 
The standard deviation is a measure of volatility. It is also represented as conditional 
variance of stock market returns. The stock return volatility is thus a measure of 
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conditional variance in the entire sample. Volatility also leads to changes in the 
portfolio values. It not only affects the underlying assets but also their derivative 
instruments. In this research the entire focus is on studying the distribution pattern of 
the stock returns of Indian banks so as to estimate the volatility using appropriate tools 
based on GARCH or ARCH Models. In this research the entire focus is on studying 
the distribution pattern of the stock returns of Indian banks so as to estimate the 
volatility using appropriate tools based on GARCH or ARCH Models. 

 
 

2. Objectives of the Research 
1) To analyze distributional properties of daily returns through frequency 

distributions and  
2) Various statistical measures 
3) To test the normality of daily returns using Kolmogorov-Smirniov test 
4) To test the stationarity & auto-correlations of daily return distributions 
 
 

3. Sample Size & Data Collection 
Opening and closing prices (adjusted) for top three public & three Private Sector banks 
would be studied on the basis of their Market Capitalization for the period 2004 to 
2011 for ICICI, AXIS, State bank of India, Bank of Baroda and Bank of India 

 
 

4. Research Tools 
1) Four Moments- Mean, Standard Deviation/Variance, Skewness & Kurtosis 
2) Jarque-Bera & K-S Statistic: To test the normality of the returns distributions 
3) L-jung Box Statistic: To test the hypothesis of absence of autocorrelations 
4) ADF & Phillips-Perron test: To test the hypothesis of stationarity & time 

dependence of the return distributions. 
 
 

5. Data Analysis & Discussion 
5.1 Analyzing distributional properties of daily returns through frequency 
distributions and various statistical measures 
Frequency distributions of r(t) for all the five shares were constructed, the empirical 
frequency of returns within specified standard deviation from the mean is estimated, 
and compared with what would be the frequency if the distributions were exactly 
gaussian. Alternatively, one may also approach the issue of Non-Gaussian behavior of 
daily returns by estimating underlying charcateristics through some statistical 
measurements to get further insight into the distributional properties of daily returns of 
Five shares. Table-A & Table-B reports various statistical measures related to daily 
return of shares. If the skewness of estimated daily returns are significantly different 
from zero, one can also conclude that returns show Non-Gaussian behavior. 
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Key statistical measures of the distribution of stock returns Table-(1A) 
 

Bank N Mean  Standard 
Deviation

Skewness Std. Error 
of 

Skewness

P-Value Is 
Significant 

at 5% 
(Skewness) 

State 
Bank of 

India 

1950 0.0006233 0.0254918 -0.088 0.055 0.005 YES 

Punjab 
National 

Bank 

1950 0.1074568 2.673769 0.004 0.055 0.029 YES 

Bank of 
Baroda 

1950 0.0008344 0.6281967 0.348 0.055 0.05898 NO 

AXIS 
Bank 

1950 0.0010933 0.0314135 -0.061 0.055 0 YES 

ICICI 
Bank 

1950 0.00056 0.0269469 0.02 0.055 0.0034 YES 

 
This table is also providing an interesting observation about Indian banks’ shares. 

Out of five shares under study, only 2 are having significant negative skewness. 
 
 
Key statistical measures of the distribution of stock returns Table (1B) 
 
Bank N Mean Standard 

Deviation
Kurtosis Std. 

Error of 
Kurtosis

P-Value Is 
Significant 

at 5% 
(Kurtosis) 

State Bank 
of India 

1950 0.0006233 0.0254918 3.884 0.111 0 YES 

Punjab 
National 

Bank 

1950 0.1074568 2.673769 3.756 0.111 0 YES 

Bank of 
Baroda 

1950 0.0008344 0.6281967 3.672 0.111 0 YES 

AXIS Bank 1950 0.0010933 0.0314135 3.739 0.111 0 YES 
ICICI Bank 1950 0.00056 0.0269469 5.409 0.111 0 YES 

 
High Kurtosis Values indicate that banks are having Leptokurtic distribution 

signifying the fat tail distributions of Stock returns 
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5.2 Testing normality of daily returns using Kolmogorov-Smirnov test: Table-2 
 

 
 
The K-S Test is non-parametric test of goodness of fit. It tests whether there exists 

any difference in the distribution of observed values and the expected values according 
to some specified distribution. It is based on the concept of Cumulative Frequency. If 
both the distributions (Observed & Specified) are identical then the deviations among 
their cumulative frequencies would be approximately zero: otherwise deviation would 
be very large. The K-S test is conducted using SPSS and the output is given in the 
following table. From the last row of the following table it is evident that there is no 
evidence in respect of all the five shares to accept normality in the price changes. All 
P-Values are zero, forcing Ho (Null hypothesis) of being normality to be rejected. 
Therefore, the K-S test provides further evidence against Gaussian behavior of price 
changes.  

 
5.3 Testing normality of daily returns through Jarque-Bera test 
It could be possible that by studying the empirical daily returns distributions along 
various associated statistical measures or through graphical analysis, One may not be 
able to assert strongly that the empirical distribution of returns is Non-Gaussian. 
Therefore, Jarque-Bera statistical Test is used to obtain a strong assertion about the 
normality of the empirical returns of five shares. it is expected that this would further 
strengthen the conclusions obtained from the table 2. Results: It gives zero for all the 
p-Values of the test statistic in all cases meaning thereby that the null hypothesis of 
normality has to be rejected for each bank’s shares. Hence, the Jarque-Bera test also 
provides support to the fact that the daily returns are not following normal probability 
distribution. The Jarque-Bera Test statistics to test the Null hypothesis of Normality is: 

 
   

Where, S = Skewness, K= Kurtosis, k = No. of estimated co-efficents used to 
create the series and N = no. of observations: It is shown that this statistics is 
distributed as C2 with 2 degree of freedom. The test is conducted on all five shares of 
leading banks and the results are shown in the following table.  
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Table 3: Jarque-Bera Statistic. 
 

BANK J Jarque-Bera Test Statistic  P-Values 
State Bank of India 113.346739 0.000 

Punjab National Bank 46.53719509 0.000 
Bank of Baroda 883.7619319 0.000 

AXIS Bank 36.84827 0.000 
ICICI Bank 426.7053 0.000 

 
 

Table 4 
 

Statistic SBI P-
Value 

PNB P-
Value 

BOB P-
Value 

Phillips-Perron -41.497 0 -40.211 0 -41.246 0 
ADF Intercept -40.041 0 -41.175 0 -84.236 0 

Box-Ljung 45.8 0 22.822 0 264.517 0.199 
Bartlett’s White noise test 2.4637 0 3.4983 0 7.2204 0 

AIC -.509926 0 -.414164 0 1.726487 0 
RMSE 0.025358 0 0.026601 0 0.573232 0 

Log Likelihood 4393.413 0 4291.36 0 -678.599 0 
SIC -.501337 0 -.405561 0 1.735072 0 

 
 

6. Conclusion 
The stationarity & autocorrelation hypothesis are also rejected signified by the p-
values as they are nearly zero except in few cases. The kurtosis values of the stock 
returns were greater than three, indicating that the return distribution is fat tailed or 
leptokurtic. The normality hypothesis is rejected by the Jarque-Bera & Kolmogorov 
Smirnov statistic. The plots indicate the random walk movement of stock prices. The 
L-Jung box statistics for the returns are also highly significant. Thus the hypothesis of 
absence of autocorrelation is also rejected. The null hypothesis of non- stationarity of 
the stock returns is also rejected by Phillips Perron & augmented dickey fuller test 
statistics at 1% level of significance. It further implies the time dependency of the 
stock returns. Thus we can conclude that there are arch effects due to unconditional 
leptokurtic distributions & volatility clustering. Hence the garch series models are 
recommended for forecasting or estimating the volatilities of the stocks. AIC, SIC, LL 
are Akaike information criteria, Schwarz criteria, & log likelihood indicating the 
goodness of fit for GARCH model application. 
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