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Abstract

The article studies the behavior of idiosyncratic volatility on the Indian 
stock market. The Idiosyncratic volatility is the volatility of the 
specific firm's stock price. We test the effects of the firm specific 
volatility on the volatility of specific industries index and then test the 
effects of this volatility of these industries index on the Indian stock 
market. The data is collected from Bombay Stock Exchange. We 
analyze the stationary of the stock market volatility through 
Augmented Dicky-Fuller unit root test and followed by GARCH 
model to discover the persistence in the stock market volatility. Firstly, 
we find the plausible effects of the idiosyncratic volatility on the 
volatility of the specific industries index. Second, we find the effects of 
these industries index volatility on the overall Indian stock market. 
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 Introduction

Much research in finance has focused on idiosyncratic volatility. The 
level of idiosyncratic volatility clearly is an important input in the 
study of diversification of portfolio. (Bekaert, Hodrick, & Zhang, 
2010) The volatility of firm specific individual stocks (idiosyncratic 
volatility) can increase even when the volatility of the whole market 
remains constant as long as correlations among stocks are declining. 
(Xu & Malkiel, 2001)The stock market risk-return relation is found to 
be positive by CAPM model. The CAPM model of Sharpe, Linter, and 
Black is also useful to predict cross-sectional security and portfolio 
returns. The CAPM model says only market risk must be taken into 
consideration into asset price and command a risk premium. The 
idiosyncratic volatility is the main risk factor omitted in the CAPM 
model. The stock market volatility is the strong predictor of 
idiosyncratic volatility and vice versa. However, subsequent studies 
show that neither idiosyncratic volatility nor stock market volatility 
forecasts stock market returns in an extended sample ending in 2001. 
(Guo H. S., 2006) Found that, when combined with stock market 
volatility, the value-weighted idiosyncratic volatility is negatively and 
significantly related to stock market returns. Consistent with the 
CAPM, (Guo H. S., 2006) also documents a positive relation between 
stock market volatility and returns. 
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LITERATURE REVIEW 

The stock market volatility has been the major area for 
research. Considerable attention has been given to the stock 
market volatility during 1980's and 1990's. The volatility of 
the market during the late 1990s was larger than it was 
earlier 1980's, which was still considerably below the 
volatility recorded during earlier periods of the century. 
What has received far less attention is the behavior of the 
volatility of individual stocks. (Bekaert, Hodrick, & Zhang, 
2010)The individual firm specific volatility is known as the 
idiosyncratic volatility. The volatility of individual stocks 
can increase even when the volatility of the market as a 
whole remains stable, as long as correlations among stocks 
are declining. The stock market risk-return relation is found 
to be positive, as stipulated by the capital asset pricing 
model; however, idiosyncratic volatility is negatively 
related to future stock market returns. (Guo H. S., 2006) 
There has been lot of studies on idiosyncratic volatility and 
its effects on the overall stock market volatility and the 
expected returns. The idiosyncratic volatility provides 
proxy for the investment opportunities with the various 
market factors. (Guo & Savickas, 2008) The idiosyncratic 
volatility has been increasing over a period of time  in the US 
context and the idiosyncratic volatility has a positive 
relation to future expected returns. (Malkiel & Yexiao, 
2006) The idiosyncratic volatility is said to be negative if 
there exists a positive correlation between the stock market 
volatility and expected returns. (Xu & Malkiel, 2001) 

RESEARCH PROBLEM 

The stock market volatility is the strong predictor of 
idiosyncratic volatility and vice versa. The idiosyncratic 
volatility provides proxy for the investment opportunities 
with the various market factors. (Guo & Savickas, 2008) 
The firm specific volatility or the changes in the specific 
stock price is known as the idiosyncratic volatility. The 
changes in the firm's stock price are due to two main factors. 
Firstly, due to the technological advancements or the 
innovations this further leads to growth. Second is due to the 
uncertainty of the firm's reaction on the growth and the 
investment options. (Guo & Savickas, 2008) These changes 
in the firm specific stock prices affect the market of that 

particular industry further affecting the Indian stock market. 
There have been several studies on the idiosyncratic 
volatility in the US context which proves that there exists a 
plausible relation between idiosyncratic volatility, stock 
market volatility and expected returns. (Xu & Malkiel, 
2001)This study therefore would try to find the effects of 
firm specific volatility on the Indian stock market volatility. 

OBJECTIVE 

The main objective is to find the effects of idiosyncratic 
volatility on the overall stock market in Indian context. As 
the idiosyncratic volatility is predicted by the stock market 
volatility and vice versa, hence the main perspective of this 
study is to find the effects of the changes in individual firm 
stocks on the stock market volatility. 

DATA AND METHODOLOGY 

The study is carried out through secondary data which is 
collected from BSE (Bombay Stock Exchange). The data 
was based on the daily data of the stock prices from 2002 to 
2013. The stock market volatility is based on the stock prices 
from BSE. The idiosyncratic volatility is the firm specific 
volatility which is based on the stock prices of the specific 
firm which is collected from BSE. The firm specific stock 
prices were extracted through the BSE website and the 
sample of these companies stock prices were collected on 
the basis on their performance in the stock market. Further, 
we considered the various industries index stock prices 
which was again collected from the BSE and categorized the 
various companies under these industries. BSE SENSEX 
was considered as a proxy for the Indian stock market and 
the various industries such as Banking industry, oil and gas 
industry, IT industry, metal industry etc. was taken into 
consideration for analysis. There were various companies 
under each industry and at least one of the companies 
considered under each industry is a risk free stock. 

Figure-1 

Graphical Representation 
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The above figures represent the graphical representation of 
the BSE SENSEX and various other industries indices such 
as bank, oil and gas, metal etc. We can observe a big spike in 
the stock market volatility during 2008 which is due the 
major stock market crash which is also called as the "panic 
of 2008". The financial crisis during the 2008 was due to the 
failures of  massive financial institutions in the United 

States, due primarily to exposure of securities of packaged 
subprime loans and credit default swaps issued to insure 
these loans and their issuers, rapidly devolved into a global 
crisis resulting in a number of bank failures in Europe and 
sharp reductions in the value of stocks and commodities 
worldwide. 

Table-1 represents the descriptive statistics pertaining to 
BSE SENSEX and various industries indices. The standard 
deviation in the above table represents the risk factor of the 
particular stock price. As shown in Table-1 the risk is much 
lesser in IT industry followed by the oil & gas industry when 
compared to other industry stocks in the market. The value 

for kurtosis is lower than the critical value. As the value for 
kurtosis is lower than the critical value and hence with 
higher variance and standard deviation we can say that there 
exists higher volatility in the market. 

Table-1 
Descriptive Statistics 
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The above shows the correlation analysis between various 
industries and the BSE Sensex; we can see that there exists a 
high positive correlation between all the industries and the 
BSE Sensex. As shown as above we can say that banking 
industry and oil & gas industry has a  high positive 
correlation between the stock market and followed by other 
industries having a positive correlation. 

As shown in Figure-1 we observe that there exists a big spike 

during the 2008, due to the global financial crisis. To 
minimize the out layers effect of 2008 crash and from 
Figure-1 we can also see strong co-movements of stock 
market volatility during the period. We can also observe 
from Figure-1 that the stock market prices are serially 
correlated. We can also observe a stochastic trend in the 
stock prices. Hence to check if the market is stationary, we 
use the Augmented Dicky-Fuller (DF test) unit root test. 

We consider two exogenous specifications one with 
constant and another with linear trend and for both the 
specification we number of lags for the ADF unit root test. 
As shown in the Table-3 we can see that the ADF unit root 
test for the various stock markets is statistically significant 
with 5% significance level. We reject the null hypothesis of 
the stochastic trend in all the stock market indices where the 

data set is has to be differenced to market to make it 
stationary and hence we accept the null hypothesis where we 
conclude by saying that the data is said to be stationary. 

The idiosyncratic volatility of a specific firm is directly not 
observable. It is estimated through the specific firm's stock 
returns relatively. However, it is difficult to estimate the beta 
factor of the idiosyncratic volatility or the firm specific 

Table-2 
Correlation 
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volatility over a period of time. Such beta factor estimates 
are critical in computing the idiosyncratic volatility. The 
volatility 

of each underlying specific firm's stock price can be 
estimated through the standard deviation of the stock 
periodic returns (as mentioned above in Table-1). 
Forecasting the confidence intervals may be time varying, 
so that more accurate intervals can be obtained by modeling 
the variance of the errors. More efficient estimators can be 
obtained if heteroskedasticity in the errors are handled 
properly. However, since volatilities are persistent or 
prolong over a period of time, as we have learned from the 

Autoregressive Conditional Heteroskedasticity (ARCH) 
literature, such an estimator of volatility will be biased and 
inefficient. ARCH models are used to characterize and 
model observed time series. They are used whenever there is 
reason to believe that, at any point in a series, the error terms 
will have a characteristic size or variance. In principle, one 
should adopt a Generalized Autoregressive Conditional 
Heteroskedasticity (GARCH) type of volatility estimator. 
Hence, we use GARCH model to analyze the data set. The 
GARCH model can be specified with GARCH (p, q) where 
p is the order of the GARCH terms and q is the order of the 
ARCH terms . The model can be given as: 

We start to model the conditional volatility as being a 
GARCH (1, 1). A GARCH (1, 1) specification should be 
enough to interpret the conditional variance that fits the high 

frequency time series data. The conditional mean and the 
conditional variance equations could be defined as: 

The GARCH (1, 1) analysis was made for all the indices and 
the BSE Sensex with the constant. In the model, measures 
the coefficient of the constant variable or the random 
variations, is the coefficient of the square of the residuals or 
the error coefficients and is the coefficient of the GARCH 
lag. The sizes of and determines the dynamics of the 
volatility in the stock prices. If the GARCH error 
coefficients ( ) are high then it means that there exists an 
intensive reactions of volatility in the market, if the GARCH 

lag ( ) coefficients are high then it means that there is slow 
reaction of volatility in the market or it 

takes long time to react in the market. If the GARCH error 
coefficients ( ) are high and the GARCH lag ( ) coefficients 
are low then it means that the volatility tend to be more 
spiky. 

Table-4 
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As the above results the GARCH error coefficients ( ) are 
high and the GARCH lag ( ) coefficients are low hence it 
means that the volatility tend to be more spiky or there exists 
high volatility in the market. We can see that the estimates of 
are positive and are considerably smaller than the variances 
shown in Table-1. This is due to the changing conditional 
variances over time and their eventual contribution to 
unconditional variances. Our results also show that there is 
continuous volatility in the stock prices as measured by the 
sum of and in GARCH (1, 1) model ranging from 0.4199 to 
0.8562 and the average of these values would be 0.52715 
which is greater than 0 and close to 1 which shows a stronger 

presence of ARCH and GARCH effects. 

We use regression analysis to analyze the effects of the firm 
specific stock market. Where we took the square of the 
residuals obtained from the GARCH model as a dependent 
variable and the various companies as the independent 
variable. The analysis was carried on by industry wise, 
where the particular industries square of the residuals was 
the dependent variable and the companies under each 
industry is considered as the independent variable. 

The above table represents the regression analysis 
pertaining to each industry, where square of residuals of 
each industry obtained from GARCH is taken as a 
dependent variable and the various companies under each 
industry has been taken as independent variable. We can see 
that the value of adjusted R square is close to 1 or 100% 

which is said to be significant where the regression model is 
said to be best fit. In bank, Capital goods and Oil & gas 
which says that the 66%, 65% and 75% respectively fit the 
model and hence being statistically significant. 

Table-5 

Table-6 
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From the above regression analysis where BSE Sensex is 
taken as a dependent variable and various industries such as 
bank, CG, IT, metal and oil & gas is taken as independent 
variable we can say that the adjusted R square is significant 
as the value is 0.995782 which is close to 1 or the value is 
99.57% by which we can conclude by saying that the model 
is said to be best fit. The coefficients of the various industries 
are also said to be significant which is based on the t-statistic 
values. We can see a positive linear relationship between the 
bank, CG, IT and oil & gas and the BSE Sensex and metal 
shows a negative linear relationship with the BSE Sensex. 
Hence, we conclude by saying that there exists a relationship 
between the idiosyncratic or the firm specific stock prices to 
the industries stock price and further we can also see that 
there exists a relationship between the various industries and 
the BSE Sensex or the Indian stock market through 
regression analysis. 

CONCLUSION 

This paper investigates the plausible effects of the 
idiosyncratic volatility on the Indian stock market volatility. 
The study focuses on the empirical relationship between the 
firm specific volatility on the Indian stock market. The study 
is to find the effects of the firm specific stock price on the 
Indian stock market from 2002-2013. We can see that there 
exists a high value of variance and standard deviation which 
means the stock market has a high risk. Then we can also see 
that the various industries indices are positively correlated 
with the BSE Sensex. We also test the stationary of the data 
set through ADF unit root test where we reject the null 
hypothesis of the stochastic trend in all the stock market 
indices where the data set is has to be differenced to market 
to make it stationary and hence we accept the null hypothesis 
where we conclude by saying that the data is said to be 
stationary. We analyze the persistence of volatility of the 
data  us ing the  Auto Regress ive Condi t ional  
Heteroscadasticity (ARCH) and Generalized Auto 
Regressive Conditional Heteroscadasticity. Our results also 
show that there is continuous volatility in the stock prices as 
measured by the sum of and in GARCH (1,1) model ranging 
from 0.4199 to 0.8562 and the average of these values would 
be 0.52715 which is greater than 0 and close to 1 which 
shows a stronger presence of ARCH and GARCH effects. 
We can analyze the effect of companies with industries and 
further industries with the BSE Sensex. Our results show 
that the coefficients of the various industries are also said to 
be significant which is based on the t-statistic values. We can 
see a positive linear relationship between the bank, CG, IT 
and oil & gas and the BSE Sensex and metal shows a 
negative linear relationship with the BSE Sensex. Hence, we 
conclude by saying that there exists a relationship between 
the idiosyncratic or the firm specific stock prices to the 
industries stock price and further we can also see that there 
exists a relationship between the various industries and the 

BSE Sensex or the Indian stock market through regression 
analysis. 

The idiosyncratic volatility has been the major area of study 
in the US context. Many researchers have been conducted to 
find the effects of the stock price of firm specific on the stock 
market volatility. Earlier studies which was conducted on 
NASDAQ stocks on US context, say that idiosyncratic 
volatility is said to be negative if the stock market volatility 
is positively related to the expected returns. The study could 
help the investors on the investment opportunities by having 
a closer look over the firm specific stock prices to adjust 
their holdings. This would also help the investors in their 
investing opportunities as the idiosyncratic volatility 
reflects the firm specific stock price and the book value of 
the stocks. 
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