
Global Journal of Management and Business Studies. 
ISSN 2248-9878 Volume 3, Number 8 (2013), pp. 879-886 
© Research India Publications 
http://www.ripublication.com/gjmbs.htm 

 

 
 

Volatility Patterns in Various Sectoral Indices in  
Indian Stock Market 

 
 

Swarna Lakshmi P 
 

M Phil Research Scholar, Department of Management Studies, 
Bishop Heber College (Affiliated to Barathidasan University), 

Post Box No. 615, Tiruchirappalli – 620017 
E-mail: swarna.lakshu@gmail.com 

 
 

Abstract 
 
The econometric model, ARCH (Autoregressive Conditional 
Heteroskedasticity) was first developed by Robert Engle in 1982. But 
only after 1990’s researches started to head towards this area in India. 
In this paper we have used the ARCH model to measure the volatility 
in NIFTY and various sectoral indices in India. Global meltdown 
started all over the world around the year 2007. But in India the year 
2008 seems to be highly volatile. Hence we have taken our period of 
study from 2008 to study the crucial impact and the period was till 
2013. As NSE witness higher turnover, the 11 sectoral indices of NSE 
were taken for study and the volatility of the sectors such as NSE CNX 
Auto, NSE CNX Bank, NSE CNX Energy, NSE CNX Finance, NSE 
CNX FMCG, NSE CNX IT, NSE CNX Media, NSE CNX Metal, NSE 
CNX Pharma, NSE CNX PSU Bank , NSE CNX Realty were 
measured. The sectors that have higher and lower volatility than the 
NIFTY have been discussed and also it had been found out that the 
realty sector has witnessed higher volatility than any other sector and 
the reasons for that have been discussed.  
 
Keywords: ARCH model, Sectoral indices, Volatility, Volatility in 
various sectorial indices in Indian Stock market. 
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1. Volatility 
Volatility is termed to be the fluctuation in price of any instrument over a period of 
time. The prices may be high during some periods of time and it may be low during 
some other periods. This variation in the price of commodities is measurable and in our 
study we have tried to measure the volatility in different sectors in India. There are 
different types of volatility such as the actual volatility and implied volatility. If 
volatility is calculated for the actual stocks themselves then they may be termed as 
actual volatility and if it is calculated for some underlying instrument then they may be 
termed as implied volatility and both the actual and implied volatility may be 
calculated for different time periods say past, present and future termed respectively as 
historical, current and future volatility.  

Traditionally volatility is measured using a constant one period variance. A new 
class of stochastic process called autoregressive conditional heteroskedasticity 
(ARCH) was introduced by Robert. F. Engle in 1982 after which many extensions of 
that model were developed. A natural generalization of the ARCH (Autoregressive 
Conditional Heteroskedastic) process is proposed by Bollerslev in 1986. Engle himself 
along with Ng (1993) published the paper “Measuring and Testing the Impact of News 
on Volatility”, in which he defines the news impact curve. Phillip A. Braun, Daniel B. 
Nelson, Alain M. Sunier (1995) investigated the conditional covariance of stock 
returns using bivariate exponential ARCH (EGARCH) models. Lawrence R. Glosten, 
Ravi jagannathan, David E. Runkle ( 1993) published the paper On the Relation 
between the Expected Value and the Volatility of the Nominal Excess Return on 
Stocks. “Threshold heteroskedastic models” by Jean-Michel Zakoian (1994) is the 
paper wherein TARCH model was specified. Enrique Sentana(1995) published the 
Quadratic ARCH Models.  

But in India only after 1990’s researches have started to head towards this area. 
Chaudhury, S K (1991) measured the Seasonality in Share Returns which seems to be 
the Preliminary Evidence on Day of the Week Effect. Roy, M K and Karmakar (1995) 
focused on the measurement of average level of volatility as a sample standard 
deviation and examines whether volatility has increased in the early 1990’s. Harvinder 
Kaur (2004) studied whether the day of the week effect, calendar month effect and 
spillover from U.S effect is present in SENSEX an NIFTY or not using GARCH, 
EGARCH and TARCH models. Priyanka Singh Brajesh Kumar Ajay Pandey (2008) 
studied the Price and Volatility Spillovers across North American, European and Asian 
Stock Markets. Hojatallah Goudarzi and C. S. Ramanarayanan (2010) estimated the 
Indian stock market volatility.  

 
 

2. Sectorial Indices 
The National Stock Exchange of India is the exchange with India Index Services & 
Products Limited (IISL); a subsidiary of NSE selected the blue-chip stocks or good 
market players in a particular sector and formulated the sectorial indices. The various 
studies done in different sectoral indices are given here. Various studies are being 



Volatility Patterns in Various Sectoral Indices in Indian Stock Market 881 

 

carried out pertaining to sector level in India and globally. The studies measure the 
relationship between various macro economic variables and their impact on sectoral 
indices. Ramin Cooper Maysami, Lee Chuin Howe and Mohamad Atkin Hamzah 
(2004) examined the cointegration relationship between selected macroeconomic 
variables and the Singapore stock market index (STI), as well as with various 
Singapore Exchange Sector indices such as the finance index, the property index, and 
the hotel index. Jaafar Pyeman Ismail Ahmad (2009) focused their study on the issue 
of long-run and short-run relationships between sector-specific indices of Bursa 
Malaysia and macroeconomic variables. Jun Nagayasu(2001) analyzed empirically the 
recent Asian financial crisis by using high-frequency data of exchange rates and 
sectoral stock indices of the Philippines and Thailand. Amitava Sarkar, Gagari 
Chakrabarti and Chitrakalpa Sen (2009) investigated the volatility transmission 
channel for the Indian stock market from among Indian sectoral developments as well 
as developments in the global market.  

Renu Kohli (2003) has analyzed the capital flows and domestic financial sector in 
India. Shawkat Hammoudeh, Sel Dibooglu, Eisa Aleisa(2004) studied the 
Relationships among U.S. oil prices and oil industry equity indices. Katherine T. 
McClain, H.Brett Humphreys, Atahualpa Boscan(1996) measured the risk in the 
mining sector with ARCH models with important observations on sample size. 
Mohamed El Hedi Arouri, Duc Khuong Nguyen(2010) studied the relationship 
between Oil prices, stock markets and portfolio investment. Most of these studies deal 
with analyzing the impact for a short run or long run. A few measured the volatility of 
particular sector. Hence, we have measured the volatility of Indian stock market using 
ARCH models.  

 
 

3. Research Design 
3.1 Period of study 
The period of study ranges from 1-Jan-2008 to 31-Dec-2012. The global meltdown 
started all over the world around the year 2007. But in Indian stock market the year 
2008 seem to be highly volatile as CNX NIFTY rose to 6231on January 2008 from 
3000 levels in January 2007. To the contrary it fell down to less than 2000 levels in 
November 2008. Hence we have started our period of study from the year 2008 to 
study the crucial impact.  
 
3.2 The sample 
We have taken NSE CNX NIFTY and its eleven sectoral indices such as NSE CNX 
Auto, NSE CNX Bank, NSE CNX Energy, NSE CNX Finance, NSE CNX FMCG, 
NSE CNX IT, NSE CNX Media, NSE CNX Metal, NSE CNX Pharma, NSE CNX 
PSU Bank , NSE CNX Realty. NSE is the exchange having higher turnover than BSE. 
Hence we have taken NSE as our sample.  
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3.3 Database 
All the data have been taken from NSE India website. 

 
3.4 Statistical tools 
Statistical tools such as mean, standard deviation, skewness, kurtosis and Jarque-bera 
test for normality have been used. 

 
3.5 Econometric methodology 
Econometric methodology of ARCH modeling has been used. Some pre-tests such as 
the unit root test and the ARCH LM test to check whether there is ARCH effect or not 
are used. As the ARCH effect was prevalent in all the sectoral indices and NIFTY, 
further ARCH modeling has been done. Then some diagnostic tests such as the Jarque-
bera test to check the normality in residuals and ARCH LM test to test remaining 
ARCH effect in residuals have been used. 

 
 

4. Methodology 
The five year data of all the eleven indices are taken and are checked for stationarity 
using unit root test. And the indices as such are not stationary and we have converted 
them into stationary using first differencing. Then we have calculated the descriptive 
statistics which explains that the distribution is either rightly skewed or skewed 
towards its left and almost all the indices are leptokurtic and are not normal. The 
regression equation of dependent variable and constant alone are calculated for all the 
indices and the error terms of respective equations are taken and ARCH LM test to 
check the ARCH effect is calculated. The null and alternative hypotheses are that there 
is ARCH effect and there is no ARCH effect respectively. The results of which are 
given below in the table. The p-value of the chi-square test of all the indices is less 
than 5% meaning that we accept the null hypothesis of there is ARCH effect. As there 
were ARCH effect we have done the ARCH modeling using the regression equation as 
same as above. ߙ and ߙଵ represents the results of ARCH model. ߙ is the constant 
term of the ARCH modeling and ߙଵ is the error term which gives the calculated 
volatility. The conditions of ARCH modeling such as ߙ should be positive and ߙଵ 
should be less than one are satisfied. Then the diagnostic test of ARCH LM test for 
ARCH effect is done to test whether there is any ARCH effect leftover or not. 
Because, we have summed up and calculated the ARCH effect. The probability of the 
same ARCH LM test here is greater than 5% indicating that there is no ARCH effect 
leftover. Another diagnostic test of Jarque-bera test for normality indicates that the 
distribution is not normal. Yet we can consider the result as many researchers suggest 
that many financial time-series in general are leptokurtic and are not normal. 
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Table 1: ARCH test and model. 
 

Index ARCH LM 
test 

  ARCH LM inࢻ ࢻ
residual 

Jarque-bera 
statistic 

CNX 
Nifty 

21.62476  
(p=0.0000)  

4666.142 
(p=0.0000) 

0.238553 
(p=0.0000) 

0.296679 
(p=0.585972) 

1136.869  
(p=0.0000) 

CNX 
auto 

9.230437 
(p=0.002380) 

1665.381 
(p=0.0000) 

0.134472 
(p=0.0001) 

0.108952 
(p=0.741341) 

193.5468  
(p=0.0000) 

Bank 21.41521 
(p=0.000004) 

26193.74 
(p=0.0000) 

0.125806 
(p=0.0003) 

0.075192 
(p=0.783922) 

115.7417 
(p=0.0000) 

Energy 112.2512 
(p=0.0000) 

15597.82 
(p=0.0000) 

0.263143 
(p=0.0000) 

0.148097 
(p=0.700361) 

4301.766 
(p=0.0000) 

Finance 17.75822 
(p=0.000025) 

4161.620 
(p=0.0000) 

0.141851 
(p=0.0000) 

0.126990 
(p=0.721573) 

248.2153 
(p=0.0000) 

FMCG 60.11328 
(p=0.0000) 

8464.012 
(p=0.0000) 

0.188200 
(p=0.0000) 

0.072981 
(p=0.787045) 

173.3579 
(0.0000) 

IT 14.24488 
(p=0.000160) 

6256.438 
(p=0.0000) 

0.193470 
(p=0.0000) 

0.198991 
(p=0.655537) 

381.8840 
(p=0.0000) 

Media 524.7882 
(p=0.000000) 

514.6913 
(p=0.0000) 

0.227408 
(p=0.0000) 

0.477710 
(p=0.489462) 

610.1610 
(p=0.0000) 

Metal 76.07119 
(p=0.000000) 

4335.620 
(p=0.0000) 

0.271414 
(p=0.0000) 

0.000275 
(p=0.986778) 

135.4556 
(p=0.0000) 

Pharma 112.1933 
(p=0.000000) 

1526.874 
(p=0.0000) 

0.185491 
(p=0.0000) 

0.061057 
(p=0.804834) 

344.4991 
(p=0.0000) 

PSU 
bank 

56.04256 
(p=0.000000) 

3282.407 
(p=0.0000) 

0.206597 
(p=.0000) 

0.094127 
(p=0.758994) 

88.8097 
(p=0.0000) 

Realty 228.0786 
(p=0.000000) 

139.3208 
(p=0.0000) 

0.852677 
(p=0.0000) 

0.152565 
(p=0.696096) 

10848.88 
(p=0.0000) 

 
 

5. Conclusion 
The sector having highest volatility is realty sector with 83% which is very much 
higher than NIFTY’s volatility of 23%. Other sectors having higher volatility than 
NIFTY are energy and metal. They are having 2 to 3% higher volatility than NIFTY. 
Remaining sectors have volatility less than that of NIFTY. The sector having lowest 
volatility is the banking sector with 12%. Anyways realty is having unimaginable 85%. 
After the permitted 100% FDI in this sector, the sector undergone enormous changes 
and many problems have also evolved. The sector was at greater highs during 2007 
and 2008. And the global meltdown also had drastic effects on it in the aftermath 
years. The tightening of hands by the regulatory agencies and many scams and 
scandals also resulted in huge ups and downs. It is the sector that has impact on other 
sectors too. Say cement, steel, building materials, consumer durables and so on. So, 
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effective checks should be maintained by government to control volatility in this 
sector.  
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