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Abstract 

Derivative products like futures and options are important instruments of price discovery, 
portfolio diversification and risk hedging. This paper studies   the   impact of   
introduction of index futures on spot market volatility on S&P CNX Nifty using Bi-Variate 
E-GARCH technique. The evidence of this model shows that the volatility spillover between 
spot and futures markets is uni-directional from spot to futures and spot market dominates the 
futures market in terms of return and volatility. The volatility persistence and clustering is 
found to be significant and bidirectional at 5 % level of significance. At the practical level, a 
better understanding of the mean and variance dynamics of the spot and futures market can 
improve risk management and investment decisions of the market agents. The findings have 
implications for policy makers, hedgers and investors. The research contributes to literature 
for emerging markets such as India. 
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Introduction 

The liberalization and integration of financial markets globally has created new investment 
opportunities, which in turn require the development of new instruments that are more 
proficient to deal with the increased risks. Investors who are actively engaged in industrial 
and emerging markets need to hedge their risks from these internal as well as cross-border 
transactions. Agents in liberalized market economies who are exposed to volatile stock prices 
and interest rate changes entail suitable hedging products to pact with them. With the advent 
of liberalisation and economic expansion in these emerging economies demands that 
corporations should discover better ways to manage financial and commodity risks. The most 
wanted instruments that allow market participants to manage risk in the modern securities 
trading are known as derivatives which are a new advent in developing countries compared to 
developed countries. The main reason behind the derivatives trading is that derivatives reduce 
the risk by providing an additional way to invest with lesser trading cost and it facilitates the 
investors to extend their settlement through the future contracts. It provides extra liquidity in 
the stock market. They represent contracts whose payoff at expiration is determined by the 
price of the underlying asset—a currency, an interest rate, a commodity, or a stock. 
Derivatives are traded in organized stock exchanges or over the counter by derivatives dealers. 
The impact of derivatives trading on stock market volatility has received considerable 
attention in India, particularly after the stock market crash of 2001. Derivative products like 
futures and options have become important instruments of price discovery, portfolio 
diversification and risk hedging. In the last decade, many rising and transition economies 
have started introducing derivative contracts. Derivatives markets have been in existence by 
many accounts even longer than that for securities. However, it has been their growth in the 
past 30 years that has made them a significant segment of the financial markets.  

From a proscribed economy, India has moved towards a world where there are daily prices 
fluctuations. Need of the derivatives was felt in India post liberalization because derivative 
trading provides various benefits Such as risk management, Price discovery, operational 
advantage, Market efficiency and opportunity to speculate.The recent gain in momentum in 
recent years is mainly because of liberalization procedure and efforts of RBI in creating 
currency forward market. Derivatives are an integral part of liberalization process to manage 
risk. NSE gauging the market requirements initiated the process of setting up derivative 
markets in India. In July 1999, derivatives trading commenced in India. The introduction of 
derivatives segment from the early 2000s onwards has led both to interactions between the 
spot and futures markets, and to an interest by regulators in controlling any possible harmful 
influences of this new trading segment. It is expected that the futures prices can reflect 
additional information, over and above that already reflected in the spot price, given the 
leverage benefits and so can serve as a leading indicator for the spot price. In response to this 
need, derivative markets for stock risks trading arose, and their use has become extensive. 
There are many instruments traded in these markets which include financial instruments such 
as futures and forward contracts, options, swaps, and physical instruments like inventories. 
Future contracts are among the most important of these instruments, and provide significant 
information about cash and storage markets. Price discovery, hedging, financing, liquidity, 
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price stabilization, encouraging competition, increasing efficiency, inherent leverage, low 
transaction costs, and lack of short sale restrictions as well as fulfilling desires of speculators 
are some of the prime economic functions of the futures market. 

Price discovery and risk transfer are considered to be two major contributions of futures 
market towards the organization of economic activity (Garbade and Silber, 1983). Price 
discovery refers to the use of future prices for pricing cash market transactions. This implies 
that futures price serves as market’s expectations of subsequent spot price. Understanding the 
influence of one market on the other and the role of each market segment in price discovery 
is the central question in market microstructure design and is very important to academia and 
regulators.   

Price of the derivative is derived from the underlying asset, any change in price of the 
underlying asset leads to change in the value of the asset. Derivatives facilitate investment 
and arbitrage strategies that straddle market segments. It helps to increase asset 
substitutability, both domestically and internationally. Derivatives help to improve liquidity. It 
helps to facilitate the creation of pay off characteristics at a lower cost that would result from 
the acquisition of underlying assets. Derivative markets help increase savings and investment 
in the long run.  

The derivative market performs a number of economic functions. Some of them are given 
below:   

 The prices of derivatives converge with the prices of the underlying at the expiration of 
derivative contract. Thus derivatives help in discovery of future as well as current prices.  

 An important subsidiary benefit that flows from derivatives trading is that it acts as a 
catalyst for new entrepreneurial activity.  

 Derivatives markets help boost savings and investment in the long run. Transfer of risk 
enables market participants to expand their volume of activity.  

The issue pertaining to the impact of index futures on the volatility of the underlying spot 
market has increasingly received the attention of researchers and policy makers alike. This is 
primarily due to the destabilizing perception surrounding index futures in the context of 
several stock market crashes, such as US market crash of 1987, the US flash crash in 2010, 
and the Indian stock market crash in 2008. Researchers have tried to find a pattern in stock 
return movements or factors determining these movements. Volatility is a very important area 
of interest for regulators and market participants who prefer less volatility to more volatility. 
A meaningful interpretation of volatility will give significant information and will act as a 
measure to know as to how far the current prices of an asset deviates from its average past 
prices. At a fundamental level, volatility specifies the strength or the confidence behind a 
price move. Instinctively, it can be argued that the measurement issues of volatility can also 
be useful to comprehend the market assimilation, co-movement and spillover effect.  The 
existence of volatility spillover between the two markets specifies that the volatility of returns 
in one market has an important effect on the volatility of returns in the other   market. 
Kavussanos and Visvikis (2004) note, market agents can use the volatility transmitting 
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market in order to cover the risk exposure that they challenge. Considerable amount of 
research work has been conducted in the field of volatility and its spillover, the results of 
which are mixed. For modeling volatility the work done by Pre-eminence of Bollerslev 
(1986), Engle (1982), Bollerslev and Engle (1986) is noteworthy. Therefore, it has become 
necessary, from time to time, to conduct empirical studies to measure the impact of financial 
derivatives, on volatility spillover to spot market and vice-versa. Generally, volatility is 
considered as a measurement of risk in the stock market return and a lot of discussions have 
taken place about the nature of stock return volatility. Therefore, understanding factors that 
affect stock return volatility is an imperative task in many ways. Issues like price discovery 
and volatility spillover have been extensively researched for mature markets. The work is 
very limited for emerging markets in general and India in particular. In this backdrop, an 
attempt has been made to revisit the debate on volatility spillover in Indian stock market. It 
covers fairly longer study period compared to prior research of the subject. The study 
attempts to address the following questions: 

Is there a volatility spillover from futures market to spot market and vice-versa? 

The remainder of the paper is organized as follows. Section one gives review of literature and 
the relevance of study. Section two contains description of data and the methodology 
employed along with the empirical tests carried out. Section III exhibits analysis and 
interpretation of the data through a variety of tables into which relevant details have been 
compressed and summarized under appropriate heads and presented in the tables. Section IV 
provides brief summary, conclusion of the main findings, policy implications. 

Review of Literature 

Cox (1976) opine that the introduction of futures markets led to increase in informational 
efficiency, as futures are relatively inexpensive, have low margin requirements and low 
transaction costs. Figlewski (1978) suggests that the new traders in the GNMA market add 
noise to GNMA securities trading because of the introduction of futures trading. Cox, 1976; 
Stein, 1987; Ross, 1989, Chan et al.,1991 conclude that Index futures enable investors to 
trade large volumes at lower transaction costs, improve risk sharing and reduce volatility. 

Figlewski (1981) examines impact of futures trading on Government National Mortgage 
Association (GNMA) market volatility. He concludes that the volatility of the GNMA 
security market is related to several factors, including futures trading. The amount of 
outstanding GNMA lowers cash market volatility and futures trading increases GNMA 
security volatility. Stein (1987) developed a model to determine prices by the interaction 
between hedger and informed speculators. His model demonstrates that futures markets 
reduce volatility and act as essential tool for risk management. Kawaller et al. (1987) 
conclude that movements in the index futures market led to movements in the spot market. 
Edwards (1988) examines the volatility effects of the introduction of share futures on 
percentage daily changes in the level of the S&P 500 index from 1972 to 1987. He concludes 
that that there is no rise in volatility subsequent to the introduction of index futures. In fact, 
he reported that volatility in the stock market decreased after futures trading began, although 
he does not directly attribute the decrease to futures trading. Harris (1989) examines the 
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impact of S&P 500 index futures and options trading on the volatility of the firms' shares that 
comprise the S&P 500. He reports no significant difference in the volatility of the S&P 500 
stocks as compared to a control sample of 500 matching shares in the period 1975 to1983 
before the start of trade in index options and futures. However, after 1983, he reported 
statistically significant increase in the volatilities of firms in the S&P 500 index. He suggests 
that the change in volatility is not significant "economically" and that other factors could be 
responsible for the increase. Becketti and Roberts (1990) opine that futures contract is an 
agreement to exchange in future. It does not necessarily involve an exchange of assets in the 
future; the buyers and sellers of the index settle their positions by taking offsetting positions. 
Close to cessation, futures traders may close their positions by taking a position opposite to 
the initial one, by physical delivery, or by paying the difference between the futures price and 
the spot price of the underlying asset. 

Hodgson et al., (1991) study the impact of All Ordinaries Share Index (AOI) futures on the 
Associated Australian Stock Exchanges over the All Ordinaries Share Index. They analyse 
data for a period of six years from 1981 to 1987. Standard deviation of daily and weekly 
returns is estimated to measure the change in volatilities of the underlying Index. The results 
indicate that the introduction of futures and options trading has not affected the long-term 
volatility, which reinforces the findings of the previous U.S. studies. Froot and Perold (1991) 
develop a model to demonstrate that futures markets cause an increase in the market depth 
due to the presence of more market makers in the futures segment than in the cash market and 
the more rapid dissemination of information. 

Abhyankar (1995) concludes that lower transaction cost is the main reason for traders who 
have market wide information to use the futures market. Pericli and Koutmos (1997) analyse 
the impact of the US S&P 500 index futures on spot market volatility. Their results show that 
index futures do not increase spot market volatility. Dennis and Sim (1999) examine share 
price volatility with the introduction of individual share futures on the Sydney Futures 
Exchange by employing GARCH model. They conclude that the impact of futures trading on 
cash market volatility is not significant as compared to the impact of cash market trading. 
Gulen and Mayhew (2000) examine stock market volatility before and after the introduction 
of index futures in 25 countries. They find that index futures had no significant effect on the 
spot markets in all the countries excluding US and Japan. They also find that spot volatility 
was independent of changes in futures trading in 18 countries, and that spot volatility is 
negatively influenced by uninformed futures volume in Austria and the UK. Bologna and 
Cavallo (2002) examine the effect of the introduction of stock index futures on the volatility 
of the Italian spot market, and find a reduction in spot market volatility and enhanced market 
efficiency. They conclude that increased impact of recent news and a reduced effect of the 
uncertainty originating from the old news were the main reasons for this phenomenon. 

Chiang and Wang (2002) investigate the impact of Taiwan Index futures trading on spot price 
volatility using GJR GARCH model and conclude that the trading of TAIEX futures had a 
major impact on spot price volatility, while the trading of MSCI Taiwan did not. They 
conclude that the increase in asymmetric response behaviour following the beginning of the 
trading of two index futures reflects the fact that a major proportion of the investors in TSE 
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are non-institutional investors who are generally un-informed and are prone to over react to 
the bad news. The introduction of the TAIEX futures trading improves the efficiency of 
information transmission from futures to spot markets. Raju and Karande (2003) find a 
reduction in spot market volatility after the introduction of index futures. Golaka C Nath 
(2003) investigates behaviour of stock Market volatility after introduction of derivatives by 
employing GARCH model.  Using a sample of 20 stocks taken randomly from the NIFTY, 
he observes that for most of the stocks, the volatility comes down in the post derivative 
period while for only few stocks in the sample the volatility in the post derivatives remains 
same or increases marginally. Thenmozhi and Thomas (2004) conclude that there is a 
reduction in volatility in the underlying stock market and increased market efficiency 
following the launch of NIFTY-linked futures. Pok and Poshakwale (2004) study the impact 
of the futures trading on spot market volatility. They used data from both the underlying and 
non-underlying stocks of Malaysian stock market. They used GARCH to test time varying 
volatility and volatility clustering in data. They conclude that the initiation of futures trading 
increases spot market volatility and the flow of information to the spot market. The 
underlying stocks respond more to recent news whereas the non-underlying stocks respond to 
old news. Antoniou et al. (2005) examined the relationship between index futures and their 
underlying markets. Vipul (2006) investigate the effect of futures trading on volatility in 
Nifty and in individual stocks using data for the period from 1998 to 2004. Using GARCH 
model to capture volatility clustering phenomena in the data, he concludes that introduction 
of derivatives trading does not destabilize the stock market. 

Schwert (1990), Backetti and Roberts (1990), Darrat and Rahman (1995), Kamara et al. 
(1992), Perieli and Koutmos (1997), Spyrou (2005), and Alexakis (2007) also confirmed the 
stabilisation theory. Suhasini Subramanian (2012), analyse contrasting theoretical approaches 
and empirical evidence relating to the impact of index futures on volatility and noise trading.  

Data Base and Methodology 

Index futures on S&P CNX Nifty were permitted for trading on National Stock Exchange 
(NSE) on 12th June, 2000. For the purpose of the current study on price discovery, Index 
futures on S&P CNX Nifty. Daily closing values of Index futures and S&P CNX Nifty have 
been taken from June, 2000 till March 2012. Returns ( Rt) have been calculated as log of 
ratio of present day’s price to previous day’s price (i.e. Rt = ln (Pt /Pt-1)). Data relating to the 
price series have been obtained from website of NSE (www.nseindia.com). Given the nature 
of the problem and the quantum of data, we first study the data properties from an 
econometric perspective and find unit root of the two series futures and spot. Further, to 
quantify and study volatility spillover, we use Bivariate EGARCH framework which is 
covered in the next section. 

The regression analysis would yield efficient and time invariant estimates provided that the 
variables are stationary over time. However, many financial and macroeconomic time series 
behave like random walk. The time series stationarity of sample price series has been tested 
using Augmented Dickey Fuller (ADF) 1981. The ADF test uses the existence of a unit root 
as the null hypothesis. To double check the robustness of the results, Phillips and Perron 
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(1988) test of stationarity has also been performed for the series. 

The error correction model takes into account the lag terms in the technical equation that 
invites the short run adjustment towards the long run. This is the advantage of the error 
correction model in evaluating price discovery. The presence of error correction dynamics in 
a particular system confirms the price discovery process that enables the market to converge 
towards equilibrium. In addition, the model shows not only the degree of disequilibrium from 
one period that is corrected in the next, but also the relative magnitude of adjustment that 
occurs in both markets in achieving equilibrium. Moreover, cointegration analysis delivers 
the message saying how two markets (such as futures and spot commodity markets) reveal 
pricing information that are identified through the price difference between the respective 
markets. The implication of cointegration is that the commodities in two separate markets 
respond disproportionately to the pricing information in the short run, but they converge to 
equilibrium in the long run under the condition that both markets are innovative and efficient. 
In other words, the root cause of disproportionate response to the market information is that a 
particular market is not dynamic in terms of accessing the new flow of information and 
adopting better technology. Therefore, there is a consensus that price change in one market 
(futures or spot commodity market) generates price change in the other market (spot or 
commodity futures) with a view to bring a long run equilibrium relation is :    

                     ttt SF                         (1)           

Equation (1) can be expressed as in the residual form as: ệ 

            FtSt   ệ t                     (2)            

In the above equations Ft and St are futures and spot prices of a commodity in the respective 
market at time t. Both α and β are intercept and coefficient terms, where as ệt is estimated 
white noise disturbance term. The main advantage of cointegration is that each series can be 
represented by an error correction model which includes last period’s equilibrium error with 
adding intercept term as well as lagged values of first difference of each variable. Therefore, 
casual relationship can be gauged by examining the statistical significance and relative 
magnitude of the error correction coefficient and coefficient on lagged variable. Hence, the 
error correction model is: 

            fttftftfft SYFeF    11
^

1              (3) 

            Sttftftsst FYSeS    11
^

1              (4)  

In the above two equations, the first part et1
^

 is the equilibrium error which measures how 

the dependent variable in one equation adjusts to the previous period’s deviation that arises 
from long run equilibrium. The remaining part of the equation is lagged first difference which 
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represents the short run effect of previous period’s change in price on current period’s 
deviation. The coefficients of the equilibrium error, αf and αs signify the speed of adjustment 
coefficients in future and spot commodity markets that claim significant implication in an 
error correction model. At least one coefficient must be non zero for the model to be an error 
correction model (ECM). The coefficient acts as an evidence of direction of casual relation 
and reveals the speed at which discrepancy from equilibrium is corrected or minimized. If, αf 
is statistically insignificant, the current period’s change in future prices does not respond to 
last period’s deviation from long run equilibrium. If both, αf and βf are statistically 
insignificant; the spot price does not Granger cause futures price. The justification of 
estimating ECM is to know which sample markets play a crucial role in price discovery 
process. Error Correction Terms (ECTS) also known as mean- reverting price process, 
provide some insights into the adjustment process of spot and future prices towards long run 
equilibrium. This implies that once the price relationship of spot and futures market deviates 
away from the long-run coinetgrated equilibrium, both markets will make adjustments to 
re-establish the equilibrium condition during the next period. 

Bi-Variate EGarch Model and Volatility Spillover 

In this section, we evaluate if there is any volatility spillover between future and spot market 
for the sample series. Volatility spillover reveals that future trading could intensify volatility 
in the underlying spot market due to the larger trading program and the speculative nature of 
the future trading. The volatility spillovers hypothesis involves testing for the lead-lag 
relations between volatilities in the futures and spot markets. Clearly, reliable tests require 
common good measure of volatilities. Bollerslev’s (1986) generalize autoregressive 
conditional heteroscedasticity (GARCH) model cannot be used due to certain regularities 
where it assumes that positive and error terms have a symmetric effect on the volatility. In 
other words, good news (market advances) and bad news (market retreats) have the same 
effect on the volatility in this model. This implies that the leverage effect (price rise and fall) 
is neutralized in this model. The second regularity is that all coefficients need to be positive 
to ensure that the conditional variance is never negative (i.e. measure of risk). To overcome 
these weaknesses of the GARCH model in handling financial time series, Nelson’s (1991) 
exponential GARCH (EGARCH) model is used in order to capture the asymmetric impacts 
of shocks or innovations on volatilities and to avoid imposing non-negativity restrictions on 
the values of GARCH parameters. There are many studies in which symmetries in stock 
return are documented [e.g., Nelson (1991), Koutmos and Booth (1995), Koutmos and 
Tucker (1996), Engle and Ng (1993), and Glosten et al. (1993)]. 

In this study, the estimation process is concentrated on the direct spillover between futures 
and spot markets volatility. The empirical analysis reported here is based on two-stage 
estimation. The first step is to apply VECM and the second step is to use the residuals of 
VECM in the Bivariate EGARCH model. This two step approach (the first step for the 
VECM and the second step for the Bivariate EGARCH model is asymptotically equivalent to 
a joint estimation for the VECM and EGARCH models (Greene, 1997). Estimating these two 
models simultaneously in one step is not practical because of the large number of parameters 
involved. Our EC-EGARCH model allows the conditional volatilities and covariance to 
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adjust to deviations from long-run price disequilibria, whereas traditional EGARCH models 
do not. As such, the model facilitates the testing of both short run and long run volatility 
spillovers hypotheses. The EC-EGARCH model may further prove useful for portfolio 
managers in formulating optimal hedging strategies. Some studies e.g., Yang, Bessler, and 
Leatham (2001) emphasize the need to incorporate any existing cointegration between spot 
and futures prices into hedging decisions, while others such as Lien and Lou (1994) 
underscore the importance of GARCH effects in such decisions. 

We use the following EGarch Model 

)()()()ln( 1
2

1
2

1
22

  tftfstffft fsefe             (5) 

)()()()ln( 1
2

1
2

1
22

  tftsftssst sfese               (6)   

The unrelated residuals eft and est are obtained from the equations (3) and (4). This two step 
approach (the first step for the VECM and the second step for the Bivariate EGARCH model 
is asymptotically equivalent to a joint estimation for the VECM and EGARCH models 
(Greene, 1997). 

Before estimating the EGARCH model, it is necessary to check the model adequacy by 
performing the diagnostic tests that involve serial correlation, normally distributed error and 
goodness of fit measures. Hence we check the model adequacy test by testing Auto 
correlation LM Test, Normality Test and Var Stability Condition Test (AR Roots). 

Analysis And Interpretation of Results 

The results of stationarity tests are given in Table 1. It confirms non stationarity of stock price 
data; hence we repeat stationarity tests on return series (estimated as first difference of log 
prices) which are also provided in Table 1. The table describes the sample price series that 
have been tested using Augmented Dickey Fuller (ADF) 1981. The ADF test uses the 
existence of a unit root as the null hypothesis. To double check the robustness of the results, 
Phillips and Perron (1988) test of stationarity has also been performed for the price series and 
then both the test are performed on return series. Panel A and Panel B report results of stock 
prices respectively. The sample return series exhibit stationarity thus conforming that both 
spot and future stock prices are integrated to the first order. 
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Table 1. Stationarity test for sample series 

Price- Series Inference On Return Series Integration I (I)

ADF Test Phillips-Perron Test ADF Test Phillips-Perron Test 

t-statistics t-statistics t-statistics t-statistics 

NIFTY 

(A)FUTURE  PRICES -1.09 -0.51 -41.98 ** -41.98 ** 

(B) SPOT PRICES 1.12 -1.38 -41.35 ** -41.32 ** 

The table describes the sample price series that have been tested using Augmented Dickey Fuller (ADF) 1981. The 

ADF test uses the existence of a unit root as the null hypothesis. To double check the robustness of the results, 

Phillips and Perron (1988) test of stationarity has also been performed for the price series and then both the test 

are performed on return series also as shown in Panel-A (price series) and Panel B (Return series) are integrated 

to I(1). All tests are performed using 5%level of significance (**). 

Before estimating the EGARCH model, it is necessary to check the model adequacy by 
performing the diagnostic tests that involve serial correlation, normally distributed error and 
goodness of fit measures. All diagnostic tests are primarily carried on the standardized 
residuals via OLS and it is found that all are significant at 5% level. The diagnostic statistics 
with respect to EGARCH model are reported in Table 2.  

Table 2. Var adequacy test 

NIFTY Var Adequacy Test Critical Values Lags

FUTURE PRICE & 

SPOT PRICE 
1

Stability (modulus values of roots of 

characteristics polynomials) 
0.94, 0.89, 0.24, 0.08 (Stable) 2* 

 

2 Normality Chi-Square values 
4.81 (Jarque-Bera) p Val 

(0.09)( Normal) 
2* 

 

3 Serial Correlation LM-Test 
18.55( p Val  0.08) (no serial 

correlation) 
2* 

The coefficients of βsf and βfs  are very important and reveal volatility spill over from the 
spot to future or future to spot. The results of Volatility spillover relationships between 
futures and spot market for sample series are established using Bivariate E-Garch model. The 
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coefficient βsf indicates the volatility spillover from futures to spot and βfs means reverse 
direction. The coefficients βss and βff show the volatility clustering, while the coefficients λs 
and λf measure the degree of volatility persistence. The residuals of the model are tested for 
additional ARCH effects using ARCH LM test.  

The results of volatility spillover from spot to future are significant as P-value of coefficient 
of βfs is < 0.05 at 5 % level of significance, it is not true in the reverse direction i.e. P-Value 
of βsf is > 0.05 i.e. no significant spillover is observed from future to spot see Table 3 panel (a) 
&Panel (b) respectively. This means innovations of spot markets have asymmetric influence 
to the variance of futures markets, and there is a uni-directional volatility spillover, from spot 
market to future market, or in simple words we can say that an innovation originating in spot 
market influences the volatility of the futures market. 

Volatility persistence is tested for sample series to test the effect of shocks, which is an 
indicator of market efficiency. It means Persistence of volatility that today’s volatility is due 
to information that arrived today and will affect tomorrow’s volatility and volatility of days to 
come. γf and γs  measure the  persistence of volatility in spot and futures market. The 
smaller the absolute value of the coefficient, the less persistent volatility is after a shock. 
Volatility persistence is significant for both spot and future prices for sample series, as p 
(value) is coming less than 0.05 at 5 % level of significance with significant coefficients of λs 
and λf   which is a measure the degree of volatility persistence.  

Volatility estimation is important for several   reasons and for different people in the market 
pricing of securities is supposed to be dependent on volatility of each asset. Market prices 
tend to exhibit periods of high and low volatility. This sort of behaviour is called volatility 
clustering. Volatility clustering is tested for sample series, which means “large changes tend 
to be followed by large changes, of either sign, and small changes tend to be followed by 
small changes.”  

A quantitative manifestation of this fact is that, while returns themselves are uncorrelated, 
absolute returns |rt| or their squares display a positive, significant and slowly decaying 
autocorrelation function: corr (|rt|,|rt+τ |) > 0 for τ ranging from a few minutes to a several 
weeks. A significantly positive and asymmetrical influence of innovation is observed i.e. the 

market-specific volatility clustering coefficients are all positively significant at 

5% level in the future and spot markets. 

 Of course, we can understand the efficiency degree in spot-futures market from one side 
according to the magnitude of correlative coefficients. Therefore, the Bivariate EGARCH 
model indicates that past innovations in futures significantly influence spot volatility. 
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Table 3.Volatility relationship - dependent variable – future 

Panel A:     Coefficient std. error z-statistic prob.

   

   a.  βff (volatility clustering) sqrresidfuture(-1) -0.0 0.0 -2.01 0.0**

  b. βfs (volatility spillover) sqrresidspot(-1) 0.0 0.0 2.27 0.0**

    c.  λf (volatility persistence) varfuture(-1) 0.94 0.0 210.71 0.0**

                                                          Volatility Relationships - Dependent Variable –Spot

Panel B   Coefficient std. 

Error 

z-statistic prob.

   

a. βss (volatility clustering) sqrresidspot(-1) 0.01 0.00 1.31 0.0**

 b. βsf  (volatility spillover) 

sqrresidfuture(-1) 

 

-0.0 0.01 -1.01  0.3 

 c.  λs(volatility persistence) varspot(-1) 0.9 0.00 191.71 0.0**

The table describes volatility spillover (βsf and βfs) volatility persistence (λf and λs) and volatility clustering (βff 

and βss) from the spot to future or future to spot respectively. Volatility spillover is observed from spot to future 

and not vice versa. Volatility persistence is significant for both spot and future prices for all commodities and 

indices, the market-specific volatility clustering coefficients βff and βss are all positively significant at 5% level in 

the future and spot markets.  

Conclusion 

In a perfectly functioning world, every bit of information should be replicated concurrently in 
the both spot market and its futures markets. However, in actuality, information can be 
disseminated in one market first and then send out to other markets owing to market 
imperfections. The study investigates how much of the volatility in one market can be 
explained by volatility innovations in the other market and how fast these movements transfer 
between these markets. Thus, the lead-lag relationship in returns and volatilities between spot 
and futures markets is of interest to academicians, practitioners, and regulators. If volatility 
spillovers exist from one market to the other, then the volatility transmitting market may be 
used by market agents, who need to cover the risk exposure that they face, as a very 
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important vehicle of price discovery. For example, the information about instantaneous 
impact and lagged effects of shocks between spot and futures prices may be used in decision 
making regarding hedging activities (Wahab and Lashgari, 1993). A deep understanding of 
the dynamic relation of spot and futures prices and its relation to the basis provides  these 
“agents” the ability to use hedging in a more skilled mode. Furthermore, if a return analysis is 
questionable, volatility spillovers provide an alternative measure of information transmission 
(Chan, Chan and Karolyi, 1991). Owing to these grounds, research committed to the 
relationship between futures and spot returns (first moments) has been capacious (Chan and 
Karolyi, 1991; Chan, 1992), with this interest growing to examining higher moment 
dependencies (time-varying spillovers) between markets (Ng and Pirrong, 1996; and 
Koutmos and Tucker, 1996). 

The literature relating to volatility in stock futures market has mainly been confined to 
developed economies. Stock markets in emerging economies like India have been growing 
exponentially. Empirical Studies on the subject show that the introduction of derivatives 
contracts improves the liquidity and reduces informational asymmetries in the market. The 
present study evaluates volatility spillover effects for fairly large period in Indian stock 
market to bridge the important gap in the literature in a comprehensive way. We cover NIFTY 
indices and the study period is from June 2003-March 2012.We find that spot and futures  a 
unidirectional volatility spillover is observed from spot to futures and not vice-versa. 
Whenever there is high volatility in stock market that will affect futures market. The findings 
of the study suggest that the Nifty spot are more important indicators of stock movements 
which is in contrary to the studies done by Kawaller, Koch and Koch (1987), Stoll and 
Whaley (1990) , Chan (1992) and Ghosh (1993) which reported  dominant role of S&P 500 
futures. In studies like Chan, Chan and Karolyi (1991), Arshanapali and Doukas (1994), 
Wang and Wang (2001), Mukherjee and Mishra (2004)   bidirectional spillover (cross 
market spillover) is observed in both the markets.  

An investor who is trading in futures market should always watch out for volatility in the 
stock market. From regulators point of view, whenever there is unexpected volatility in spot 
market; regulator should take necessary steps to curb the volatility. Otherwise the excess 
volatility in the spot market will spillover to futures market thereby making the futures 
market unstable. Spot market reacts to information faster than futures market and serves as a 
price discovery vehicle for futures market. The possible reasons are that S&P CNX Nifty 
futures is relatively new, retail and proprietary investors contribute around 90% of the trading 
value of Indian derivatives market, while institutional investors are mainly dealing with spot 
market. Institutional investors, both foreign and domestic are a force to reckon with in the 
Indian stock market. They provide efficiency to any market in which they are. They will 
make new information reflected in the stock prices as early as possible. With proper risk 
management system in place, they should be given equal access to both spot and derivatives 
market. At the practical level, a better understanding of the mean and variance dynamics of 
the spot and futures market can improve risk management and investment decisions of the 
market agents. 
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