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CHAPTER -1
INTRODUCTION

“Blaming derivatives for financial losses is akin to blaming cars for

drunken driving fatalities.”

- Christopher L. Culp

The present chapter is devoted to the introduction of the study that includes a brief
outline on the concept of Derivatives all over the world with special reference to India.
It covers in its ambit the Issues and statement of problem, reviews of the available
literature, research gap, research design and methodology. This chapter is separated into
three sections. Section I is related to the introduction and statement of problem of the
study. Second section is defined review of literature and research gap. The third and last

section is related to the research design and methodology of the study.
1.1 Section -1: Introduction and Statement of Problem

1.1.1 Introduction

Global markets today have been griped by the worst economic crisis since the Great
Depression of 1929. The financial crisis gives the birth of reforms in the financial
sector. The financial reforms took place in the Indiaﬁ economy during the nineties. As
a result, a vibrant secondary market was formed for stocks. For facilitating fair-
trading to each market participant at a low cost, the reforms generated institutional
structure. Though, in spite of the reforms the levels of concentration in trading as well
as the level of speculative trades were too high. Because of this backdrop, the Gupta
committee’ recommended the introduction of derivative instruments so that some of
the speculative transactions, which currently take place in the spot market, can be
attracted towards the derivatives market. Besides, the derivative instruments allow
investors to choose the level of portfolio risk that they are comfortable with. Any risk

in excess of this level can be hedged away.

In India, Most of the derivative traders describe themselves as hedgers and Indian

laws generally require derivatives to be used for hedging purpose only (Sarkar, 2006).
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Frequent financial crisis during last three decades have raised attention towards the
economic impact of such new instruments among market participants, policy makers

and economists.

The stock market crisis, which happened on 19" October 1987, caused in largest one-
day drop down in the history of New York Stock Exchange (NYSE). Other Stock
markets were also drastically affected like Europe and Hong;Kong etc. The main
causes of this crisis were over valuation, program trading, market psychology and
illiquidity. Around, after a decade, in August 1997, the Asian crisis was on track with
similar indicators. The Paris, Hong Kong, Frankfurt and Tokyo stock exchanges were
affected immediately, causing great losses. Manipulation of prices via futures and
options trading in equity and foreign exchange markets was the main reason of this

market crash.

The role of derivatives was important in both the market crashes. It was also noticed
that the volatility was also abnmormally high throughout this period. Therefore,
unusually high volatility associated to derivative trading is a cause of alarm and
distress for regulators and policy makers. The recent financial crisis i.e., Sub-prime
crisis again happened because of regulatory failure and presence of high volatility.
Generally financial crisis related to high market volatility, illiquidity and solvency

among financial market participants, failing asset prices and regulatory inefficiency.

Such crisis, which was spread to all over the world, has not left the shores of India
untouched. It is obvious, India is no longer insulated from the global money markets
and it is only natural and clear that the crises affecting the rest of the world is sooner

or later, going to affect India also.

However, at the end of 2008 and the beginning of 2009, the capital market faced the
downsizing phase due to the direct impact of global financial crisis that originated
from the USA sub-prime mortgage market. [t was the worst time for the Indian
Capital Market with the global financial crisis. Sensex, which is the most popular
stock index, was declined to its levels attained in December 2005. As the same,

decline has also been a notice for S&P CNX Nifty index.

Same as other financial market, asymmetric information is invasive in financial

derivatives markets. Regulation is required to solve these problems of unfavorable
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selection and ethical peril. At the time of formation of regulation, the objective of
regulation should be more specified and who will be implemented it? In the context of
financial derivatives exchanges, regulation aimed at ‘maintaining competition and
protecting investors against fraud and similar abuses.” [Houthakker and Williamson,
1996, p.285]

According to International Organization of Securities Commission (ISOCQ) (1996)°
the developed derivatives market will require legislation normally. The legislation
addresses issues regarding legality of derivatives instruments, specially protecting
such contract from anti-gambling laws, because involve contracts for differences fo be
settled by exchange of cash, prescription of appropriate regulation and power to
monitor compliance with regulation and power to enforce regulation; As the industry
grows, the type and scope of regulation also change. Therefore, the flexibility in the

regulation for the long run success of both regulation and industry it regulates,

According to Sahoo (1997}, in overall regulatory framework, the legal framework for
derivatives trading is a crucial part 6f derivative market. The market culture is a main
contributory factor for success or failure of derivatives market, the underlying market
including its depth and liquidity and financial infrastructure including the regulatory
framework. The efficiency of derivatives market can be impaired through government
interventions. The common regulatory objectives in all jurisdictions, like the financial
integrity, efficiency, market reliability and customer protection are critical to the

success of any financial market.

Market crisis is a challenging condition, which happened due to many reasons. The
literature presents three different views of justifications for their prime appearance in
late twentieth century. According to Calvo et. al. (1996) and Wanger and Berger
(2004) the major cause for recent crises was sudden capital stops, which means that
growth return due to high inflows of foreign capital, were deeply reduced. According
to Leblang and Satyanath, 2006; Shimpalee and Breuer, 2006; another viewpoints is
that the key element behind the financial crisis is inefficient regulations or weak
financial and monetary institution. Yet another view of literature, which we are
focusing on, points towards the impact of regulatory changes on market efficiency
and the role of financial derivatives in causing extreme financial market instability

leading to crisis.

(98 ]
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There are a number of studies, which have empirically examined the effect of futures

trading on the stock market volatility and have given contradictory results.

The effect of futures trading may be varying on stock market volatility due to
structure of the _markets examined, model specification, difference in time period and
other macroeconomic factors. It is also observed that the studies, which were
undertaken, took the data of 2 to 5 years and showed the decline in volatility whereas
the studies, which took the data for a longer period of time, produced mixed results.
Hence, earlier studies show the contradictory results on the. above issue. Therefore,

the issue is still open for debate.

Around more than a decade has been passed and Indian market becomes considerably
mature hence implications from a careful study will be important for regulators as
well as policy markers, It will also be helpful to investors to take appropriate
investment decisions and hence, it also help to build a more effective market

operation system in India.

Stock market volatility is an important factor to analysis significant impact of
derivatives trading. High volatility indicated the misallocation of resources in spot
market and lead to losses. In excessive condition, it may be cause of destabilization
of the market, which generates the condition like a financial crisis. Therefore,
regulators and policy makers are always interested to know the status of volatility,

especially, after the introduction of derivatives trading in India.

My research analysis the impact of financial derivatives on Indian capital market
which comprises equity derivatives, currency derivatives and Interest rate derivatives
but we have focused on equity derivatives only. We have selected the futures
derivatives for our study because futures contracts are the riskiest than other
derivatives instruments. Futures and stock options contracts are very similar but
future contracts are much riskier because we do not have an option to purchase or sell
something, we have an obligation. Hence, if you predict wrong, you can lose more
than you paid out of contract. Its prediction is as difficult as to predict the rise and

fall of a stock.

For our research analysis, we have taken volatility and market efficiency as a key

factor on which regulations and development of financial derivatives market depends.
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Tt would be really interesting to observe the historical evolution of development of

derivatives market and then examine what needs to be done to build up these markets.

The Derivatives markets of India have been continue for a long time. Bombay Cotton
Trade Association started futures trading in commodities in 1875. The government of
India banned cash settlement and option trading in 1952, Hence, derivatives trading
shifted to informal forwards markets. In recent years, government policy has shifted
in favor of an increased role of market-based pricing and less suspicious derivatives

trading.

The Indian stock market witnessed a radical change in terms of technology and
market prices. Technology changed the trading mechanism drastically. The Bombay
Stock Exchange (BSE) faced countrywide competition by two new stock exchanges;
these new exchanges were Over the Counter Exchange of India (OTCEI), which was
set up in 1992 and National Stock Exchange, which was set up in1994. For the
improvement of clearing and settlement and dematerialized trading, the National -
Securities Clearing Corporation Lid. (NSCCE),‘ and National Securities Depository
Limited (NSDL),* were set up in April 1995 and November 1996 respectively. In
1995-96, (SCRA),’ the Securities Contract (Regulation) Act 1956 was amended for
the introduction of options trading. Furthermore, systematic settlement was
introduced in January 1998 for the dematerialized segment of all companies, With

computerization and geographical spread, stock market participation increased.

The National Stock Exchange of India launched S&P CNX Nifty and CNX Junijor
Indices in 1996 that make up 100 most liquid stocks in India, CNX Nifty is a
diversified index of 50 stocks from 23 different economy sectors. The Indices are
owned and managed by India Index Services and Products Ltd (IISL) that has a
consulting and licensing agreement with Standard & Poor’s. The National Stock
Exchange (NSE) launched its web site in 1998 and started online trading in 2000.
After starting the stock trading on the Internet, it became the first stock exchange in
India, which started stock trading through Internet. By achieving many awards, the
National Stock Exchange (NSE) has also proved its leadership in the Indian financial
market such awards as ‘Best IT Usage Award’ by Computer Society in India (in 1996
and 1997) and “CHIP Web Award’ by CHIP magazine (1999).
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At the beginning when the derivatives were just introduced and the people playing
with it didn’t know what exactly it means they thought that the market of India was
not ready for derivatives trading and capital markets were safer than derivatives and
were correct to some extent because there were no risks such as Investment,
Liquidity, Credit, Exchange, Management and Market risks. But now, people become
aware about its usefulness. They use it as a tool of risk management and there are no

more conflicts in using derivatives in equity markets.

Derivatives are risk-hedging instrument. As risk management instrument, it generally
does not influence the fluctuation in the prices of underlying assets. However,
derivative products minimize the impact of price fluctuations, by locking-in asset
prices on the profitability and cash flow situation of risk-averse investors. Common

derivatives include forward contract, futures contract, options and swaps.

Equity derivatives trading started on June 9, 2000 with introduction of stock index
futures by Bombay Stock Exchange, (BSE). National Stock Exchange (NSE} also
commenced its trading on 12 June, 2000 based on S&P Nifty. Trading on stock
futures was introduced in the NSE in the 9th November 2001. Subsequently, other

products like index options and options on individual securities were introduced.

The financial markets can be subject to a very high degree of volatility by their very
nature. Through the use of derivatives, the price risks can be transfer fully or partially
by locking-in assets prices. Derivative products minimize the impact of fluctuations in

asset prices on the profitability and cash flow situation of risk-averse investor.

In recent years, the financial derivatives market both QTC (Over the Counter) as well
as exchange traded has developed both in terms of variety of instrument available,
their complexity and also turnover. The factors, which attributed as a major driving

force behind the development of financial derivatives, are:

s Increased volatility in asset prices in financial markets.

e Increased integration of financial markets with the international markets.

e  Market improvement in facilities of communication and a sharp decline in
costs.

e  Providing economic agents a wider choice of risk management strategies

through development of more sophisticated risk management tools.
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e Introduction of new products.
e  Optimally combining the risks and returns over a large number of financial
assets, leading to higher returns, reduces risk as well as transaction cost as

compared to individual financial assets by innovations in the derivative

markets.

By allowing the transfer of unwanted risk, derivatives can promote more efficient

allocation of capital across the economy, increasing productivity in the economy.

Some people have a view about derivatives that it is a dangerous instrument.
Derivatives can be dangerous; after all it was mainly trading in derivatives that
brought about the collapse of Barings Bank® and massive monetary losses at many
other organizations. Though, it is not necessarily true that these instruments are
essentially dangerous. This instrument is mainly designed for hedging the risk, which
is face by the organizations and individuals. Hence, we can say that derivative is a

hedging instrument but some time it becomes dangerous.

Since their introduction, stock index futures markets have experienced a substantial
increase in trading activity. Financial futures contracts are key instruments in portfolio
management, as they allow for risk transference. Moreover, derivatives markets play
an important role within the price discovery process of underlying assets. Stock index
futures have relatively lower transaction costs and capital requirement, so the arrival
of external information is quickly incorporated into as prices as investor’s

expectations are updated. India’s equity market has been the center of better debates.

The derivatives market at the booming stage and become multi-trillion dollar markets
over the years. Derivatives being vital for the stock market and they are not reducing
in today’s world and every institutional investor would want to use derivative as a tool
to maximize its profits. The use of derivatives by various financial institutions and

obstacles to derivative market development is debated. -
1.1.2 Statement of Problem

The common opinion of the researchers is that the major causes of the financial crisis
are regulatory failure and high speculative activities though the regulations play a key

role to ensure the efficient functioning of markets and avoidance of systemic failures.
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The main purpose of regulation is to promote the efficiency and competition rather

than impeding it.

Market crisis is a difficult sitvation, which happened due to many reasons. Few
researchers have a view that the derivatives work as dynamite for financial crises and
its high growth in last few decades has made financial crises significantly more
strong. Such opinion is also a part of the current debate about the desirability and
undesirability of derivative instruments, which highlights that their use comprises a
threat to financial mafket immovability. Derivatives may be caused for high
speculative activity and high speculative activity increases the market volatility hence,
it can be the cause of financial market instability. Above argument can only be
partially accepted as derivative trading is used as a hedging purpose but the rest part
of this argument are blurred and are still opén for debate. There are numbers of
studies that have empirically examined the effect of futures trading on the stock

market volatility but they produced mixed results.

The first aim of my research work is to study the present regulatory framework, its
loopholes and put forward suggestions as well as to examine the role of regulations

with the help of analyzing the impact of regulatory changes on the market effictency.

Another issue, which is closely related to the first aim, is to solve the above issues by
clearing up the relationship between volatility and instability based on theory as well
as analysis techniques to evaluate the impact of derivatives trading on stock market
volatility. More than a decade has been passed since derivatives trading started in
India and the markets have much developed, therefore this is an appropriate time to

re-examine this issue.

The above discussion significantly verified that the volatility is an important factor of
stock market. Regulators measure the performance of the market in terms of
volatility. Speculator’s high profit depends on high volatility thus they prefer high
volatility so that they can earn more and more profit. On the other hand, for investor’s
point of view the volatility is considered as unwanted variations in the asset prices. A
significant implication of volatility for investors and speculators is its impact on
return. Therefore, relation between volatility and return has been an important area

for research.
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Every investor wants to earn more return on his investment and for this purpose he
uses derivatives to increase his returns. Therefore, from investor’s point of view, it is
important to analyze the impact of volatility on return. By using econometric models,
the present research work investigated such relationship in the context of India with
reference to introduction of derivatives trading. The study evaluates both pre and post
derivatives period to find out how derivatives trading has altered the structure of
volatility. Thus, the impact of derivative trading on risk-return relationship is the

third aim of this study.

Taking into consideration the above factors there is a need to study the impact of

regulations and development of financial derivatives products in Indian stock market.

The aim of this study is to carry outlook to the ongoing debate about the role of
regulations and the impact of introduction of future derivatives on Indian stock

market. Thus, the main research questions of this study are:

‘Whether the Regulatory changes of derivatives market has affected the market
efficiency of underlying stocks?’

‘Whether the Introduction of financial derivatives have a significant impact on the

spot market volatility?’
1.2 Section-2: Review of Literature and Research Gap
1.2.1 Review of Literature

There has been no shortage for both theoretical and empirical literature on the
regulations and the effects of derivatives trading on the underlying markets in the
financial literature. In addition, large number of different literature exists on the
subject relating to the impact of index futures and stock options on the underlying
stock market with respect to developed countries. No concrete research evidence is
yet available in respect of several emerging stock markets like India. Therefore, most
of the evidence whatever, that available for the effects of derivative introduction in
the financial literature is that of other derivative types which include commodity
futures and options along with stock index futures and options, and that to be
examined in the context of developed nations. Very few studies have been previously

made in the context of India.



Cﬁa}arer-j Tntroduction

As a background to the present study, an attempt is made in this chapter to review the
relevant works. The review is planned in two sections covering the regulatory
announcement effect, volatility effect as well as Regulations and development of the
equity derivatives market. The review covers the relevant past studies in India as well

as in the international decor.

Malhotra, Taruna (2014) examined the impact of index futures on stock market
volatility in the context of India. The study employed the GARCH (1,1) model to
analysis the volatility pre and post introduction of index Futures by taking the data
from 5™ Oct.” 1995 to 30" June’ 2006. The result implied that introduction of
derivatives do not affect stock market volatility and any change in stock market

volatility is due to factors like better information and more transparency in the market.

Sundaram, Rangarajan, K. (2013) discussed the role of derivatives in financial
markets and their development. It also detailed the size, composition and evolutioﬁ of
the world's derivatives market and also discussed the key differences between
developed and developing market. Further, it described the Indian derivatives market
and its development. It concluded with a look on regulatory challenges and recent

development

Gakhar, Kamlesh & Meetu (2013) explained some unresolved issues and future
prospects of Indian derivatives market. This paper also explained that there are some
regulatory issues which are related to lack of economies of scale, tax and legal
bottlenecks, increased off balance sheet exposure of Indian 'banks, need for an
independent regulator etc. are needed to be immediately addressed. The study also
suggested that the solution of these issues would be boost the confidence of the
investors and brings an -overall development in all the segments of the Indian

derivative market.

Bhagwat, Shree, Om, Ritesh and Chand, Deepak (2012) explained that the changes
in exchange rates, interest rates, stock prices of different financial markets have
increased the financial risk to the corporate world. It is therefore; the financial
derivatives have been developed in the financial market to manage the financial risk.
The main purpose of derivates is to provide commitments to prices for future dates for
giving protection against adverse movements in future prices, in order to decrease the

extent of financial risks. Now a day, derivatives have become very popular and

10
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commonly used in the finance world. This has grown with extraordinary speed in all
over the world and now it is called as the derivatives revelution. In India, the
appearance and growth of derivatives market is relatively a recent occurrence. Since
its introduction in June 2000, derivatives market has showed exponential growth both
in terms of volume and number of contract traded. This paper also explained its scope,
history, concept, definition, types, features, regulation, market trend and growth,
future prospects and challenges of derivatives in India and status of Indian derivatives

market vis-a-vis global derivative market.

Khan Matloob Ullah, Gupta Ambrish and Siraj Sadaf (2012) explored the
regulation of derivatives market in India as per L.C. Gupta committee report. The
study is also described the accounting treatment of futures and options at the time of
payment and receipt of mark-to-market margin, initial margin, open interest as on
balance sheet date, the final settlement or square-up, daily settlement, at the time of
default, discloser requirement and method for-determination of profit or loss in
multiple option situations. On the basis of analysis the resuit found that the accounting
for future and.options are complicated in nature due to its adjustment process in the

books of account during the life of derivative contract.

Suhasini Subramanian (2012) attempt to examined the impact of index futures on
volatility and noise trading. She has studied different theoretical approaches and
empirical evidence relating to the issue. The study has found that the issue remains
unresolved, despite the many years of research that have gone into examining the
impact of index futures. The policymaking implications and possible regulatory

measures related with index futures have also been examined.

Ray, KoustubhKanti and Panda, Ajaya Kumar (2011), investigated the impact of
derivative trading on the underlying stock volatility for the Indian stock market. The
study employed the ARCH and GARCH model to analysis the volatility pre and post
inception of derivatives. The study also employed Engle Granger co-integration
technique for analyzing the long run equilibrium relationships of the market before
and after implementation of derivatives trading. They gathered the data from 2"
January 1998 to 31* December 2009 based on a sample of daily returns of 15 stocks
on which the derivatives products are available for trading. The result was found that

after inception of derivatives, the structure of volatility has been changed of some of

11
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the stock in comparison to pre derivatives period and most of the stocks fall down

with market benchmark index.

Safi Ullah Khan, Attaullah Shah & Zaheer Abbas (2011) observed the Single
Stock Futures® contracts trading on the Karachi Stock Exchange and examined the
changes in the return volatility of the underlying stocks by an augmented GJR-
GARCH model as well the more traditional measures of return volatility. The study
found mixed results for both the SSFs-listed stocks and the sample of control group
stocks in terms of changes in volatility of daily stock returns in the post-futures
periods by traditional methods of return volatility as well as the econometric analyses.
Hence, no certain facts of single stock futures as having caused changes in the return

volatility of the underlying stocks have been establish.

Gahlot, Ruchika and Datta K. Saroj (2011), examined the impact of future trading
on efficiency and volatility of the stock market. This article used closing prices of
three indices: CNX 100, CNX500, and MSCI ACWI index to isolate the effect of
future trading from macroeconomic factors of the world market as well as in the
Indian market. Data were collected from April 1, 2005, to March 31, 2010. Run tests
and unit root tests were used to check the efficiency of the market. The study used the
Exponential General Autoregressive Conditional Heteroskedasticity (EGARCH)
model to capture the asymmetric nature of the volatility.

The result showed that-there was no significant impact on market efficiency (when
calculated from mean) and market became inefficient in weak form (when computed
from median). The evidences also suggested that future trading did not have any
significant effect on stock market volatility. However, leverage implied bad news had
greater impact on the volatility as compared to good news and there was high

persistence of volatility in the stock market.

Mall Manmohan, Pradhan B. B., & Mishra P. K (2011) observed the structure of
volatility in Indian Stock Market by GARCH family models ie. GARCH (1, 1),
EGARCH (1, 1) and TGARCH (I, 1). S&P CNX Nifty has been used as a proxy for
Indian Stock market taking the data from June 2000 to May 2011. The study
concluded huge persistence in volatility and also described that structure of volatility

is asymmetrical. Volatility has been found to react more to bad news than good news.

12
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Gahlot Ruchika, Datta et. al. (2010), examined the impact of derivative trading on
stock market volatility by taking closing prices of S&P CNX Nifty as well as closing
prices of five derivative stocks and five non derivative stocks from April 1, 2002 to
March 31, 2005. The study used GARCH model to capture nature of volatility over
time and volatility clustering phenomenon of data, Results showed mixed effect in
case of ten individual stocks. These findings can help investors in making investment

decision. It also helps to identify need for regulation.

Mishra, P. K., Malla, M., Mishra, S., Pradhan, B. and Mishra, S.K. (2010),
examined the impact of capital market efficiency on economic growth in Indian
market scenario using the time series data on market capitalization, total market
turnover and stock price index over the period spanning from the first quarter of 1991
to the first quarter of 2010. The application of multiple regression model showed that
the capital market in India had the potential of contributing to the economic growth of
the country, That was as a result of high market capitalization and relatively high
market liquidity. Thus, the market organizations and regulations should be such that
large number of domestic as well as foreign investors enters into the market with huge
listings, investments, and trading so that the very objective of optimal allocation of

economic resources for the sustainable growth of the country can be measured.

Vashishtha, Ashutosh and Kumar, Satish (2010), within a short span of eight years,
derivatives trading in India has surpassed cash segment in terms of turnover and
number of traded countracts. The study covered in its scope an analysis of historical
roots of derivative trading, types of derivative products, regulation and policy
developments, trend and growth, future prospects and challenges of derivative market
in India. Some space was devoted also to a brief discussion of the status of global

derivatives markets viz-a-viz the Indian derivatives market.

Tripathy, Naliniprava (2010), investigated the empirical relationship between
trading volume and stock returns volatility in Indian stock Market during the period
from January 2005 to January 2010 by using ARCH, GARCH, EGARCH, TARCH,
PGARCH and Component ARCH models. The analysis showed that the recent news
of trading volume can be used to improve the prediction of stock price volatility. This
study is also found out the evidence of leverage and asymmetric effect of trading

volume in stock market and indicates that bad news generate more consequences on

13
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the volatility of the stock price in the market. Further the study concludes that
asymmetric GARCH models provide better fit than the symmetric GARCH model.

Debasish Sathya Swaroop, (2009), investigated the effects of futures trading on the
volatility and operating efficiency of the underlying Indian stock market by taking a
sample of selected individual stocks. The study also examined whether the index
futures trading in India has reasoned a significant change in spot price volatility of the
underlying stocks and how the index futures trading has affected market/trading
efficiency in the Indian futures and stock markets by using an extensive period of
June 1995 to May 2009. He employed an event study approach to test whether the
introduction of index futures trading has resulted in significant change in volatility
and efficiency of the stock returns. The study compares to spot price volatility
changes before and after futures trading was introduced in the stock indices. The
result shows that the introduction of Nifty index. futures trading in India is associated
with both reduction in spot price volatility and reduced trading efficiency in the

underlying stock market.

Maniar Hiren M, (2009) analyzed the effects of the introduction of derivatives
(futures and options) in the Indian market on the volatility and on the trading volume
of the underlying index. The period examined covers from April 2001 to March 2006.
To learn this effect, he used three models of conditional volatility GARCH, EGARCH
and GJR. He found significant impact on variance: the proof pointed out that the
conditicnal volatility of the underlyiﬁg index declines after derivative markets were
introduced. The trading volume of NSE (National Stock Exchange of India) Nifty -50
increases significantly. In addition to this, the introduction of the derivative contracts
in India verified a decrease in uncertainty in the underlying market and an increase in

liquidity, which possibly enhance their efficiency.

Floros C and Vougas D.V, (2007), investigated the relationship between the spot and
futures prices in Athens Derivatives Exchange, Greece by using the FTSE/ASE-20
stock index futures contract and FTSE/ASE mid 40 stock index futures contract over
the period 1999 to 2001. They used a bivariate GARCH (1,1) model, and confirmed -
the existence of long run relationship and lead-lag relationship between spot and
futures markets. For both indexes mentioned above, futures market plays the

discovery role implying that futures prices contain useful information about spot

14
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prices. They also found that the futures market was more information-ally efficient in

the case of Greece.

Liu (2007) investigated the' impact of the S&P 100 options introduced on March 13,
1983 on fhe underlying stocks. His study covered the period ﬁom March 11, 1982 to
March 10, 1984, i.c. 1 year before to 1 year after the listing day and sample size was
93 stocks. Their results showed that controlling for relevant contemporary market
movements or known related factors in each case, the study found that the advent of
the S&P 100 options leads to lower trading volume, bid-ask spread, and volatility, but

not so much changes in price and beta for the underlying stocks.

Joshi, Prashant (2007), explored the dynamics of co movement of stock markets of
USA, Brazil, Mexico, China and India during the period from January 1996 to July,
2007 using daily closing price data. He attempted to analyze the accuracy of
adjustment coefficients using daily, weekly and monthly data. He also tried to
examine the efficiency of the stock market as a result of initiatives and regulatory
measures taken by NSE and SEBI respectively. The long-term relationships amongst
the markets were analyzed using the Johansen and Juselius multivariate co-integration
approach. Short-run dynamics were captured through vector error correction models.
The analysis revealed that there is an evidence of co-integration among the markets
demonstrating that stock prices in the countries studied here share a common trend.
The results revealed that the speed of adjustment of Indian stock market is higher than
that of other stock markets of the world. The analysis of speed of adjustment
coefficient revealed that there were significant under reaction and overreaction along-
with full adjustment were observed at both shorter as well as longer differencing
intervals during first period i.e. 1996-2001 using daily data while the subsequent
period 1.e. 2002-2007 indicates significant overreactions with higher speed of
adjustment coefficient. The results of event methodology revealed that the stock
market became efficient at information processing in recent times with regard to few

regulatory measures taken by SEBL.

Bose, Suchismita, (2007), examined the characteristics of return volatilities in the
equity market and the index futures market in India. Volatility in the NSE Nifty index
and that in its futures market are both seen to exhibit features of mean reversion,

volatility clustering and a fair degree of volatility persistence, estimates of which give

15
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an idea of the impact and duration of a particular information shock to the market.
The returns volatility is found to exhibit significant asymmetric response in times of
market retreats and advances, with volatility arising in times of market decline being
much sharper and more persistent. The study also provides empirical evidence of
volatility linkages between the spot and futures markets, Contemporaneous
transmission effects across volatilities of the Indian (NSE) Stock and Index futures
markets were tested on daily data, using an asymmetric (threshold) GARCH
framework author used daily data for the market index for the National Stock

Exchange (NSE)—the S&P CNX Nifty—for the period June 2000 through March

2007. In addition, three indices were used as the underlying assets for futures and
options trading at the exchange and more of NSE indices were soon to be included for
futures and options trading. These results have implications for understanding the
battern of information flows between the two markets. The results indicated that the
futures market plays a leading role in assimilating information and thus moderating,

though to a small extent, the spot market volatility.

Manihar, M. Hiren, (2007), summarized the theoretical and empirical resgarch on .
how the introduction of derivative securities affected the underlying market. A wide
array of theoretical approaches had been applied to the question of how speculative
trading, the introduction of futures, or the introduction of options might affected the
stability, liquidity and price in-formativeness of asset markets In this paper author
analyzed the effects of the introduction of derivatives (futures and options) in the
Indian market on the volatility and on the trading volume of the underlying index. The
period analyzed covers from April 2001 to March 2006. To study these effects, they
used three models of conditional volatility GARCH, EGARCH and GJR. The author
found significant impact on variance: the evidence indicated that the conditional
volatility of the underlying index declines after derivative markets were introduced.
The trading volume of NSE (National Stock Exchange of India) Nifty -50 increased
significantly. In addition, the introduction of the derivative contracts in India confirms
a decline in uncertainty in the underlying market and an increase in liquidity, which

possibly enhance their efficiency.

Floros and Vougas (2007) investigated the lead lag relationship between futures and
spot markets in Athens Derivative Exchange, Greece. The study used the FTSE/ASE-
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20 and FTSE/ASE mid 40 futures contracts over the period of 1999 to 2001. By
employing Bivariate GARCH model, they found that existence of long run
relationship between spot and futures markets and empirical results confirmed that
futures market played a price. discovery role implying that futures prices contain
useful information about spot prices. They also found that the futures market is more
informational efficient. The findings suggested that they are helpful to financial

managers and traders dealing with Greek stock index futures.

Rbbert, F. and David, H., (2005), hypothesized that the price movements around
option listings are more reflective of informed trader’s expectations of the future
value of the underlying asset and as such there can be no predictable patterns of
abnormal returns around option listing. Their criticism was based on analysis with
data collected from the LIFFE in the UK, that the leverage properties of options
induce a higher level of informed trading in the aggregate market (underlying plus
derivative), resulting in excess listing-day price movements in the newly optioned
equity. Using an alternative data set, they suggested that this may be an explanation
for the observed positive than negative excess listing day returns of US optioned

stocks over the past thirty years.

Chen C.R., Lung P.P. and Tay, N.S.P, (2005), analyzed the flow of information
between the equity and options markets based on the daily data on all the firms
included in the S&P500 index for the period of approximately 7 years beginning on
November 2nd of 1995 and endiug on December 31% of 2002. They came out with
interesting results. First, stock returns are related to the call-put trading value ratios
(VR). The call-put trading VR makes more economic sense because it is considered
not only for option trading volume but also to option premium. Secondly, Stock
returns lead the option trading VRs when the whole sample is employed for the
bivariate VAR tests. Their results suggested a separating equilibrium for the low-
liquidity and low leverage segment of the option market, but a pooling equilibrium for
the high liquidity and high leverage segment of the option market that was primarily
made up of OTM options.

Kenourgios (2004) examined price discovery in the Athens derivatives exchange for
the FTSE/ASE-20 futures market by using co-integration and error correction

methodology. The data were collected for three months futures contracts during the
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period from August 1999 to June 2002. The results indicated the presence of
bidirectional causality between the spot index and the futures index markets. The
empirical findings suggested that ADEX market provides futures contracts that can be
used as vehicles of price discovery and indicates an important role that futures
markets plays towards its ultimate maturity, transparency and secure functioning.
This implies that investors using these markets can explore significant arbitrage

profits and hedging opportunities.

Raju and Karande (2003) investigated price discovery and volatility in the context
of introduction of derivatives trading at National Stock Exchange. Co-integration and
GARCH techniques were used to study price discovery and volatility respectively.
Daily closing values of Index futures and BSE 100 index were considered from June
2000 to Oct. 2002 for the analysis. They found that futures markets responds to
deviations from equilibrium, price discovery occurs in both futures, and spot markets.
They also noted that futures market leads to spot market. They also concluded that
volatility has been found reduced in the spot market after the introduction of

derivatives trading.

Snehal and Saurabh (2003) examined the volatility effects on Indian spot market in
line with Bologna and Vavallo, (2002) GARCH Methodology using daily data of both
BSE Sensex and S&P CNX Nifty having BSE-200 and Nifty Junior as proxy to
capture market wide fluctuations. They predicted that there were variations in the
underlying market si.ce year 2600 reflected by the reduction in volatility in all the
examined indices. However, they concluded that as BSE have rare volumes in the
derivative segment, the reduction of volatility could be attributed only to S&P CNX
Nifty futures and same as vague for BSE.

Kiran and Chiranjit (2003) addressed whether and to what extent, the introduction
of Index futures contracts trading have change the volatility structure of the
underlying NSE Nifty Index. Using data for the period June 1999 and June 2001, one
year before and after the introduction of Index futures, study first confirms using a
CUSUM Plot that there is a shift around the time of inception. Then using classical
F-Test for variances also indicated that the spot volatility has changed since the
inception of Index futures. Next the GARCHY family of techniques is employed to

capture the time-varying nature of volatility and volatility clustering phenomena
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presented in the data. The results obtained from the ARAMA-GARCH model
indicated that while the introduction of futures trading has made no change on the
underlying mean level of the returns, it has significantly altered the structure of spot
market volatility. Specifically, it is found that new information is assimilated into
prices more rapidly than before since the onset of futures trading, leading to a decline
in the persistence of volatility. These resulted for NSE Nifty were obtained even afier
accounting for world market movements, asymmetric effects and sub-period analysis,
and contrasting the same with a control index, namely, NIFTY Junior. Thus it is
concluded that such a change in the volatility structure appeared to be the result of
futures trading, expanding the routes over which information can be conveyed to the

market,

Srivastava, Sandeep, Yadav, Surendra S. and Jain, P. K., (2003), made an early
attempt on examining the impact of both stock options and futures for volatility and
informational efficiency of underlying stocks for the November listing. Their
investigation has used one tailed f-test to pre and post variance as a measure of
volatility for 250, 120 & 90 days raw daily returns along with excess daily returns to
conclude on significant difference after their inception. They concluded that volatility
has declined for different stocks and justifies the same for increasing number of
stocks subsequently in Indian context also concluded that no significant change in the
autocorrelation pattern for both pre and post series of stocks. However, study has not
made any attempt on liquidity effect after inception of options and futures and ignores
market wide factors as a whole along with the addressing several issues like ARCH

effects of the return series, which are common in nature for such studies,

Nath, (2003), provides the impact of stock futures commencement on Indian capital
markets. Though his study uses the GARCH family technique in order to explain the
volatility effect of stock futures listed — selected randomly that is justified on the basis
at least 6 months after post SSFs, used a vague comparison from the study’s GARCH
coefficients as measure of performance after inception of SSFs for only 13 stocks

with 7 other as control stocks,

Nath, Golaka, C., (2003), his paper on “Behaviour of Stock Market Volatility after
Derivatives”, examined the behavior of volatility in equity market in pre and post

derivatives period in India using static and conditional variance. He reproduced
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conditional volatility using 4 different method: GARCH(1,1), IGARCH with 1 = 0.94,
one year rolling window of standard deviation and a 6 month rolling standard
deviation. he considered 20 stocks randomly from the NIFTY and Junior NIFTY
basket as well as benchmark indices itself, he also used static point volatility analysis
dividing the period under study among various time buckets and justified the creation
of such time buckets. It had been observed that for most of the stocks, the volatility
had come down in the post derivative period while for only few stocks in the sample,
the volatility in the post derivatives has either stayed more or less same or has
increased marginally. All these methods advised that the volatility of the market as
measured by benchmark indices like S&P CNX NIFTY and S&P CNX NIFTY
JUNIOR have fallen after in the post derivatives period.

Roope, M. and Zurbruegg, R., (2002) made a comparison of the information
efficiencies between the Singapore exchange and the Taiwan futures exchange for
Taiwan index futures listed in both markets. The results provided strong evidence to

suggest that price discovery primarily originated from the Singapore futures market.

Thenmozi (2002) considering the data for the petiod 15" June 1998 to 26™ July 2002,
which provides 503 observations before introduction and 534 observation after math
of total 1037 observations examined for the NSE S & P CNX Nifty Index futures and
the underlying spot index i.e. S & P CNX Nifty. Accompanied with the volatility
measure computed as the standard deviation of the daily returns, author has
investigated the impact of introduction using a dummy variable regression technique
with Nifty Junior index returns as a proxy to capture the market wide variability. And
from the empirical findings of the study the author comes to a conclusion that there
was a decreased volatility in the underlying market after the introduction of index
futures. Additionally, author also examined lead lag relationship for the index futures

and underlying using.

Gupta and Manish (2002) measured volatility by four different methods (close-close
prices, open-to-open, Parkinson measure, Garman-Klass measure) based on daily
prices (aggregated for monthly, bimonthly, quarterly, half-yearly etc.) for the both
BSE and NSE indices with twin objectives of impact on spot index and relative
volatility. They estimated the above mentioned various methods of volatility and

employed to them F-test for significance. Their resuits provide evidence for the

20



Cﬁqpter—l Introduction

decline of the volatility for the both underlying stock indices. And it has been
accounted for the several changes in the market microstructure, such as abolition of
the traditional badla system, reduction of trading cycles etc. However, they found no
significant evidence for concluding whether futures volatility is higher or lower in

comparison to the underlying stock market volatility.

Bologna and Cavalle (2002) employed GARCH class of models in order to examine
the post index futures impact. In order to eliminate the impact of other market
factors, authors tried other index returns on which there were no futures as alternative
for market factors. Accordingly, researcher estimated the changes in underlying
volatility for the post inception of futures and found that underlying volatility had
been declined. Additionally, they have noticed that in the post index future period, the
importance of latest news had greater weight in comparison to past news in estimating

the underlying spot volatility.

Yang (2001) reflected an optimal of hedge ratios of Australian market by using
various econometric models. He measured the optimal hedge ratios by OLS
Regression Model. The Bivariate Vector Autoregressive Model (BVAR), the Error
Correctio-n Model (ECM) and the multivariate diagonal vector GARCH model. That
data had been used for ordinary index and SPI futures in the Australian market in a
daily basis from January 1988 to 12" December 2000. Total observations were 3139,
out of which, 2987 observations are used in the empirical test. It concluded that in
case of in-sample and out-of-sample forecasts, the M-GARCH dynamic hedge ratios
provides the greatest degree of variance reduction but generates the smallest rate of
return; conventional regression models perform the worst in terrns of reducing
portfolios variance but yields the highest rate of return. It implies that in selecting the

most appropriate hedge ratio, the investor’s degree of risk aversion is important.

McKenzie, Brailsford and Faff (2001) have studied impact of single stock futures
for existing stock futures of Sydney Futures Exchange for a period of Jan 1990 to
June 1998. In order to verify conditional and unconditional volatility of deriving
stocks they employed TGARCH method of estimation for a mean market model.
Their study found the evidence of a reduction in the underlying stocks’ unconditional
volatility and also some evidence, which is no consistent across all stocks for

asymmetric response.
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Alphonse (2000) in his study on the aggregation of information in stock index cash
and futures markets based on French CAC40 index concluded that the efficient price
discovery process 1s well related to two specifications for a set of co-integrated
variables, error correction form and the common trend form. The price discovery
process has been shown to be dominated by the futures market in that at least ninety-
five percent of the price discovery is achieved in the futures market. As a whole, the
results indicated that the arrival and the aggregation of new information into prices is
achieved primarily through future trading and that the stock market adjusts quickly to

the new equilibrium prices.

Butterworth (2000) examined the volatility of underlying with the index futures
introduction using symmetric and asymmetric GARCH family techniques known for
taking into account the persistence of volatility. By using FTSE mid 250 Index of
LIFFE (UK) index over the period 12 October, 1992 to 17 March, 1995. Researcher
concluded that the introduction of the said index does not have any strong impact on
underlying volatility measured by the standard deviation. But as it was evident that
there has been more information flows into cash market due to index futures onset
they found an increase in.persistence of volatility since this news was assimilating

into price less rapidly than before the onset of trading,

Steven and Sim (1999) examined the volatility of the underlying shares in the cash
market for the stock listed in Australian Stock Exchange. By employing daily prices
of one year before and after listing stock futures with an asymmetric exponential
ARCH model, their study found evidences that stock futures had no signmificant effect
on the underlying stocks volatility. Yet, they found for a few stocks there had been
effect, even in these few stocks the results were varied as few have increased
underlying volatility and others decreased. Overall, they evidence provided that the

introduction of futures trading reflect imprecise effect on the underlying volatility.

Lee, C. 1. and Tong, C.H., (1998) examined the effects of trading of stock futures on
the underlying stocké in Australian bourses. They examined the volatility and volume
of the underlying stocks using both non-parametric Wilcoxon ranks sum tests and
parametric t-test. Their results showed that in the post futures period, the volatility of

the underlying stocks did not increase while the volume increased significantly. They
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were of the opinion that stock futures provide considerable benefits to market

participants.

Ragunathan and Pecker (1997) investigated for the price volatility, trading activity
and market depth for the Australian futures market and found the same that trading
volume has positive relationship with volatility as trading volume increases volatility

also increase.

Maurice and Michael (1997) investigated the introduction of single stock futures on
return, volatility and the microstructure of the underlying securities. And to examine
this derivative type they took two theoretical standpoints one towards completion,
stabilization, and other for destabilization of the market. Their study considers all the
listed single stock futures in Sydney futures exchange for the period before and after
listing. The enquiry into the behavior of volume after introduction resulted in
increase of mean trading volume in the underlying market signifying stabilization.
However, their enquiry into the underlying volatility does not supported completion
of market, as they found out no significant change in the level of returns and an

increase in underlying volatility. Hence, they concluded a week destabilization effect

of introduction.

Darrat and Rahman (1995) conducted their study on S & P index futures for a
period of 1982 to 1991. Granger causality tests were applied to assess the impact on
stock price volatility due to futures trading and other relevant macro-economic
variables. They concluded that the futures trading have not shown any significant
change in volatility, as there were no signs of any sudden jumps in the prices.
Coming to influence of macro variable term structure rates and OTC index proven to
cause the significant changes for stock price, whereas, risk premium and inflation
turned out to be insignificant in causing the stock prices.; However, Granger Causality
tests were not fitted for stock prices since they follow non linearity where Ganger

Causality is for a linear pattern, hence their study cannot assume much importance.

Hong Choi and Subrahmanyam (1994) used the intra-day data of US Major Market
Index. futures for a year period before and after introduction of index futures and
investigated both volatility and liquidity of the underlying cash market. They indicate
that post index futures have an increase in the average intraday bid-ask spread but no

significant change in the volatility. Finding on asymmetric information in the market
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resulted in an increase after the futures introduction whereas volumes are undoubtedly
increased and have shown a rise in the trading activity of the markets after the

introduction of index futures.

Jagadeesh and Subrahmanyam (1993) examined the liquidity effects of the
introduction of S&P 500 index futures. For this he used bid-ask spread of individual
component stocks of § &P 500 index futures, and reported that average spread has
increased subsequent to the introduction of futures trading. However, when they
repeated their test by controlling for factors like price, return variance, and volume of
trade, they still find higher spreads during the post-future period. As a whole the
researcher suggested that introduction of index futures did not reduce spreads in the
spot market, but there was weak evidence that spreads might have increased in the

post futures period attributable to adverse-selection bid-ask spreads.

De Temple, J. énd Selden, L., (1988), stated that in the presence of interaction
between the prices of underlying assets and derivatives securities, the introduction of
derivatives allows the less risk adverse investors to shift to the derivative market,
while, more risk adverse investors with lower volatility estimates will move to the
spot market. These shifts, combined with the increase in utility caused by the
expansion of investment opportunity set, should cause the volume in both markets to

increase and decrease in the price fluctuations in the spot market.

Grossman (1988) claimed that listing of derivatives should increase the underlying
stock’s liquidity and that the information released by new derivatives traders may
stabilize stock prices. In addition, derivatives provide market makers with an
opportunity to hedge their exposure, thereby allowing them to lower the bid-ask

spread.

Franklin R. Edwards (1988) examined the impact of introduction of Index futures.on
US stock market by S&P 500 as a proxy for US stock market. The study used a data set
from 1972- 1987. Volatility has been analyzed by variance of close-to-close daily price
changes. The study did not find any sign of the role of index futures in destabilizing the
respective stock market volatility. However, the study described indication of short run
volatility being stimulated Ey futures trading occurring durit{g expiration days but this

volatility has not been established to carry over to longer periods of time.
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1.2.2  Research Gap

This study has been developed on the basis of the previous studies attempted in this
area. The above-mentioned reviews focused on the two aspects. These are reégulatory

announcement effect and volatility effect of derivatives.

Regarding regulatory announcement effect, to the best of my knowledge, there is no
comprehensive study is available in the literature, which has examined the effect of
announcement of regulation since a considerable time has passed (since year 2000)
after the introduction of the derivatives in India. Few studies exclusively on futures
market are based on US and other developed stock exchanges. It point out the

necessity to have a study based on an emerging economy like India.

In case of volatility effect, the previous studies provide mix results. Furthermore, in
India there is lack of empirical work that examines the impact of financial derivatives
on stock market volatility. Even the studies on volatility implication and other factors
of derivatives in Indian market have largely been confined to indices giving little
attention to individual stocks. In India, trading in futures index and individual stocks
derivatives have been in existence for the last fourteen years, which is a considerable
time period to provide some major inputs on its pros and cons. In this backdrop it
assumes significance to empirically examine the impact of futures derivatives on the

stock market.

The reviews show that most of the studies take data only for iwo to five years before
and after the introduction of derivatives. As the time span is very short, it may not
give the better results. Hence, this study takes the data from January 1996 to June
2014, which is the maximum sample period to my knowledge ever used to study the

volatility effect of derivatives in India.

Further the study has applied Event Study and GARCH (1, 1) model that was found

more appropriate to describe the data.

Still, further research is needed to analyze the impact of regulation and development
of derivatives on stock market volatility for an in-depth understanding about the
behavioral characteristics of Indian capital markets and to fill the gap in the'existing

hiterature.
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It is also one of the untouched areas so it has been decided to do research work on this

topic.

Therefore, the present work offers a value addition to the existing literature and

proves to be useful to the academicians, investors and regulators.
1.3 Section-3: Research Design and Methodology

1.3.1 Objectives of the Study: In the light of the above background, the major

objectives of the study are as follows:

1. To trace the trend of the movement of the financial derivatives for the
period of 14 years from 2000 to 2014.

2. To study the features in the present regulatory structure, its loopholes and
put forward suggestions.

3. To analyze, whether the regulatory changes in derivatives market has
affected the market efficiency of underlying stocks.

4. To evaluate, whether the introduction of futures derivatives has a
significant impact on the spot market volatility of indices and that of
underlying stocks.

3. To examine, whether the futures derivatives can alter the structure of stock
market volatility alone or changes in volatility is due to some other
controlling factors. ‘

6. To suggest policy implications, thereof.

1.3.2 Hypotheses of the Study: Based on the objectives of the study, following Null

hypotheses have been constructed to be proved:

Hpl: Regulatory announcement has not affected the market efficiency of
underlying stock

Hp2:  Introduction of futures derivatives does not gffect the volatility of spot

market and of their indices as well as individual stocks.

Hy2a: Introduction of Index futures does not affect the volatility of spot

market.
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Hp2b: Introduction of Single Stock futures does not affect the volatility of

spot market.

Hy3:  Futures derivatives do not alter the structure of spot market volatility

alone of their indexes as well as individual stocks.

Hp3a: Index futures do not alter the structure of volatility of spot market

alone.

H,3b: Single Stock Futures do not alter the structure of volatility of spot

market alone.
1.3.3 Research Methodology:
1.3.3.1 Research Design
Research design is known as a “bl.ueprint” for the research.

The current study employs Deseriptive Research Design. Descriptive research
design is a scientific method, which entails observing and describing the behavior of a
subject without influencing it any way. Though the study is primarily descriptive in
nature, it also employs Experimental research design where we have controlled the

impact of other macroeconomic factor on volatility.

1,3.3.2 Data Collection

The data for present study has been collected from the official website of NSE
(National Stock Exchange) of India i.e. www.inseindia.com. Other sources of the

collection of data include various books, newspapers, journals, & Internet.

The data set includes time series data on 15 individual stocks and 3 indices from NSE
(National Stock Exchange) of India. NSE is the leading stock exchange of India and
records highest trading volume in the derivatives segment. It covers 99% of total
trade in India. It is one of the 3" largest exchanges in the world in terms of number of
Single Stock Futures contract traded during 2013-14 and has a 6™ rank in the world in
terms of Index Futures contracts traded during 2013-14.,

The main data for the study is returns of the S&P CNX Nifty, Nifty Index Futures,
Single Stock Futures and Nifty Junior. Nifty comprises of 50 liquid stocks, each

stock being awarded a weight in proposition to its relative market capitalization. The
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constituent stock represents wide range of industries and their total market

capitalization accounts for the 63% of the market capitalization of the equity market.

In order to estimate the effect of announcement of regulation of derivatives on
efficiency of stock market, the daily closing prices have been used. The data has been
taken from 3™ November 2003 to 4™ November 2004. The whole study period is

classified as below:

Analysis Period: 03" November 2003 to 4™ November 2004

Estimation Period: 03" November 2003 to 21* September 2004

Event Window: 22" September 2004 to 04™ November 2004
Event Day: 12" October 2004
Pre Event Day: 22™ September 2004 to 11" October 2004

Post Event Day: 14" October 2004 to 04™ November 2004

The event of Interest is defined as the “Amendment in Securities Contract
(Regulation) Act 1956 (42 of 1956). The Amendment date was 12" October 2004 in
SC(R) A 1956 (42 of 1956) which is considered to be the ‘event day’ and is defined
as t=0. An ‘Event Window’ of 31 days is estimated i.e. 15 day before and 15 days
after the event day. Fifteen days before the event day are designated as -15 to -1 and
fifteen days after the event date are designated as +1 to +15. An estimation window
of 226 days just before the event window is considered for computing expected

returns using the market model to be explained below.

On the other hand, in order to estimate the impact of derivatives trading on stock
market volatility the daily closing prices have been used. The data has been taken
over a span of 19 years starting from 1% January’ 1996 to 11™ June’ 2014. To study
the impact of any policy implication, nineteen years is quite a good span of time. In
order to study the impact of introduction of derivatives on Indian stock market

volatility, the whole study period has been classified as follows:

For Index Futures:
Pre derivatives period: 1 January 1996 to 11® June 2000

Post derivatives period: 12% June 2000 to 11™ June 2014
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For Stock Futures:
Pre derivatives period: 1% January 1996 to 8" November 2001
Post derivatives period: 9™ November 2001 to 11" June 2014

Derivatives trading started in Indian markets on NSE on 12% June 2000 with the
launch of Index futures contract and Single Stock Futures started since 9% November
2001. Hence, 12" June 2000 and 9" November 2001 have been used as a cutoff date
to study the impact of introduction of derivatives on volatility. Therefore, our whole
study time span covers pre derivatives and post derivatives period. (To keep the
uniformity in data collectioﬁ, the data has been collected from the year 1996 onward's

because the data for only few stocks are available before 1996).

The study has tested the impact of introduction of Index Futures and Single Stock

Futures on volatility. So, the data comprises of two categories:

i) Data related to individual stocks

i) Data related to indices

This study has been made on 3 indices and 15 individual stock futures. This has again

been bifurcated as:

a. . SSF Stocks: Stocks before the introduction of Single Stock Futures.
2. SSF Stocks: Stocks after the introduction of Single Stock Futures on which

derivatives are available.

b. 1. Data related to index on which derivatives are available.

2. Data related to index on which derivatives are not available.

1.3.3.3 Sample Selection: The samples have been selected using the following

methodology:

My research work is related to financial derivatives market in India, which includes
equity derivatives, currency derivatives and Interest rate derivatives but we have
focused on equity derivatives only. We have preferred the futures derivatives for our

study because futures contracts are the riskiest than other derivatives instruments.
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For our research analysis, we have taken amendment in regulation and introduction of
risk hedging instrument, volatility and market efficiency as a key factor on which

regulations and development of financial derivatives market depends.

The data for the study has been collected from NSE. The main data for the study is
the returns of the S&P CNX Nifty, Nifty index futures, Single Stock Futures and
CNX Nifty Junior.

Considering the accessibility of longer time series data, 15 stocks have been selected
randomly from all such stocks on which derivatives are traded at NSE. Out of 50 stocks, 15
sampled stocks happened to be part of Nifty 50 index since the beginning. The basis for the

selection of these companies is the high market capitalization as on 10™ May 2014.
A list of all sampled SSF stocks has been given in Al in Annexure A.
1.3.3.3.1 Index on which derivatives are available:

In order to examine the volatility effect, as much as indices are concerned, an S&P CNX
Nifty has been taken for the purpose of study. S&P CNX Nifty be a symbol of 23 sectors
of the economy and include 50 most popular stocks which record highest trading volume
and represents on an average about 67% of the Free Float Market Capitalization over the

study period.

As a benchmark index, the Nifty Index can be treated as a true replica of the Indian

derivatives market.
1.3.3.3.2 Index on which derivatives are not traded

In case of volatility effect analysis, the S&P CNX Nifty Junior is taken for this
particular category. S&P CNX Nifty and the CNX Nifty Junior jointly represent 100

most liquid stocks in India.

The two indices are disjoint sets; i.e. a stock will never appear in both indices at the same
time. CNX Nifty Junior includes those stocks which are the most liquid stocks excluded
from the S&P CNX Nifty.

The CNX Nifty Junior Index represents approximately 12% of the free float market

capitalization of the stocks listed on NSE.
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1.3.3.4 Software used

The data has been analyzed by using Eviews-7 and Microsoft Excel Software.
1.3.3.5 Statistical tools:

The following statistical tools have been used in the study:

1.3.3.5.1 Event Study:

Event studies measure the relationship between an event that affects securities and the
return of those securities. Some events, such as a regulatory change or a stock
opening, are specific to individual securities. Event studies are regularly used to test
the efficient market hypothesis. For example abnormal returns that continue after an
event occurs or abnormal returns that are associated with an expected event contradict
the efficient market hypothesis. Apart from testing the market efficiency, event

studies are valuable to measure the degree of an event’s impact.

A classical event study published in 1969 by Fama, Fisher, Jensen, and Roll observed
the impact of stock opening on security prices. The authors found that abnormal
returns degenerate rapidly following the news of stock openings, thus provide support

to the efficient market hypothesis.

Using financial market data, an event study measures the impact of a specific event on
the value of a firm. The usefulness of such study comes from the fact that, given
rationality in market places, the effect of an event will be reflected immediately in
security prices. Thus a measure of event’s economic impact can be constructed using
security prices observed over relatively short time period. Event study also serves an

important purpose in capital market research as a way of testing market efficiency.

The event analysis technique examines whether any event has resulted in obtaining
abnormal returns on the securities. Using ordinary statistical hypothesis testing
procedures under the null hypothesis would draw assumptions about the abnormal

returns due to an event.
HO: AR=(

Systematically nonzero abnormal security return that persists after a particular type of

event is consistent of market inefficiency.
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Estimation Procedure

The daily returns of each sample company have been computed for the estimation

window period and also for the event window period as:

R iy = (RIy-RIy1)/ (Rliy) (3.5.1.1)
Where, RI ; and RI;.; are respective daily prices for company 7 at time ¢ and #-1.
Analogously, the actual returns for the market are also computed as:

R = (TRur TRy 1)/ (TRpng) (3.5.1.2)

Where, TRpy and TRy, are daily values of SNP CNX Nifty at time ¢ and -J

respectively.

The expected return on a stock has been estimated using the market model given by

the following equation:
Ry=a;+ iRy + &y (3.5.1.3)

Whete, R; is the observed daily return for the stock of a company [ at time ¢, Ry is the

observed daily return for the market index at time ¢,

a; is intercept for company i

_ JB:is beta of the stock of a company i

£jt18 indepéndently and identicall.y distributed residual error term

The next step is to compute ‘Abnormal Return’ (AR) for each of the sample
companies for the event window. Abnormal return is defined as the actual return

minus the expected return in the event window time period as given below
AR = Ri (&; + /-(?’,-R,,,,) (3.5.1.9)

Using the traditional t-statistic tests the significance of the abnormal returns. The t-

statistic, under the null hypothesis that AR is equal to zero, is calculated as follows:

T=AR/SE (AR) (3.5.1.5)
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Where, AR is the respective abnormal returns in the event window and SE (AR) is the

standard error of the abnormal returns in the event window.

The next step is the aggregation of the abnormal returns in order to draw overall
inferences for the event window. In the present study the abnormal returns are

aggregated over time as shown below:
CAR (1,,1,)=2" (3.5.1.6)
Where, CAR (1}, t;) is the cumulative abnormal return starting at time ¢, through time #>.

1.3.3.5.2. ADF Test:

Before applying the models, the unit root properties for the time series data have been
tested individually for all the stocks and indices by Graphical method & ADF test
statistic. Graphical method provides a visual estimate of the stationarity of the series,
which has been confirmed by ADF test statistic. Augmented Dickey fuller test is

given by the following equation:
ADF: Ay, =ay,_,+ 0 +e,
Where a & 8 are parameters to be estimated & e, is white noise errlor term
The ADF tests the following hypothesis:
Ho: o = 0 (series has a unit root)

H,: a < 0 (series does not have a unit root) and is calculated using t ratio.

1.3.3.5.3. AIC & SC criterion: It has been employed to choose the best-fit model
Akaike information eriterion (AIC) = 2(/T) +2(7T)

Schwarz Criterion (8C) = 200T)+k log (T)/T

Where

= value of the log of the likelihood function
k= No. of parameters estimated
T= No. of observations

The model with least AIC and 8C is considered as best fit model
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1.3.3.5.4 Correlogram: A graphical representation of Autocorrelation Function &
Partial Autocorrelation Function which give hints about Auto Regressive and Moving
Average characteristics of the time series. Therefore, it is used to check the

stationarity of the time series.

1.3.3.5.5 ARCH LM test: 1t is a Lagrange multiplier (LM) test for autoregressive
conditional heteroscedasticity (ARCH) in the residuals. The null hypothesis of this
test is that '

Hy: There is no ARCH effect up to order q in the residuals.

After that we run the normal AR (1) model (mean equation), we get the residuals. For
testing ARCH effects the residuals are regressed upon their own values by using the

following equation:

ef=Bo+ (E?=1 Bieg—1)+ vy
Where = residual

ARCH LM test estimated Chi Square distribution with q degrees of freedom.
LM ~ yq (Chi-square with d.f. q).

1.3.3.5.6 Conditional Heteroscedastic Models of Volatility i.e. ARCH /GARCH

Models which have been detailed below:

ARCH & GARCH Models

There are two main reasons behind the development of conditional volatility models.
First, the linear time series models were inappropriate in the sense that they provide
poor forecast intervals, and it was competed that like conditional mean, variance
(volatility) could as well develop over time, and therefore it was important to model

them both simultaneously.

Secondly, an assumption of Classical Linear Regression Model (CLRM) is that the

variance of the error term 1s constant.

If the errors are heteroscedastic, but assumed to be homoscedastic, a necessary
assumption would be that standard error estimate could be wrong. It is unlikely in the

perspective of financial time series that the variance is constant over time and it
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makes sense to consider a model that does not assume that variance is constant. An
effort in this regard has been made by Engle (1982), who proposed the Auto
Regressive Conditional Heteroscedastic (ARCH) model. Another key element of
many financial asset returns series, which gives a motivation for the ARCH class of
models, is known as “volatility clustering” or “volatility pooling”. This volatility
clustering explains the tendency of large changes in asset prices (of either sign) to
follow large changes, and small changes (of either sign) to follow small changes.
Hence the current level of volatility tends to be positively correlated with its level

during the immediate previous periods.
For build an ARCH model the three steps are required.

Step (1): To build an econometric model for example an AR(1) model for the
return series to remove any linear dependence in the data and employ

the residual series of the model to test for ARCH effects.

Step (2): To specify the ARCH order and makes estimation.
Step (3): To engage checking the fitted ARCH model carefully and refining it if
necessary.

Liner model such as:
Y =@y + &, X; +e
Where: «,- intercept,
a1~ Slope of the function

e;~ An error term containing all the factors affecting y, other than the specified

independent variable(s) & where e~N (0, 52) models than the mean of time seties.

Hence it is clear that the models are based on certain assumptions about the error

terms such as:

1. There is no correlation between the error terms.
2. There is no correlation between the independent variable & the error term.

The variance of the error term is constant.

[ 7]

4. The error term is normally distributed.
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But these assumptions are violated by the time series data. The time series data shows

some irregular features like:

1. Volatility Clustering: During the immediately prior periods, the current level
of volatility tends to be positively correlated with its level. Large positive

(negative) returns are followed by large positive (negative) returns.

2. Heteroscedasticity: A series is called a conditionally hetroscedastic when
the variance of error term varies with time ~ (0, o2t), Stock market returns
presume conditional and unconditional variances; the previous relates to
contemporary or short-term shocks and is unlikely to be constant over time.
The latter is assumed to be constant. Therefore, the error term or disturbance
in the stock return series normally shows ‘varying’ variance and thus requires
heteroscedasticity as a treatment. In the present of heteroscedasticity the

standard errors of OLS analyses will get biased.

3. Leptokurtosis:1t is fat tails and excess peakedness at the mean. Leptokurtic
distributions have higher peaks around the mean compared the normal
distributions, which lead to thick tails on both sides. These peaks result from
the data being highly intense around the mean, because of lower variations

within observations.

4. Mean Reverting: The Tendency of the time series to touch its mean in the
long run. Mean reversion reproduces the observation that periods of very high
or low values have a tendency to be followed by a reversion towards a more
moderate long-term level. Particularly mean reversion involves that current

information has no effect on the long run forecast.

ARCH and GARCH models are used as an expansion of linear regression models.
Linear models like AR, MA, ARMA, ARIMA models the mean of the series. Non-
linear models like ARCH and GARCH extend to model the variance of the series.

Usually, assuming a constant error variance during the time period i.e. assuming
homoscedasticity, volatility measures as standard deviation, rolling standard deviation
and so on were developed to study the behavior of stock market volatility (Hodgson &
Nicholls, 1991: Herbst & Meberly, 1990). These measures perfectly assume that

price changes in spot markets are serially uncorrelated and homoscedastic, where
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equal weights were given to every item of the past. Actually, it has been noted that

recent past has more impact on volatility than previous past data.

The ARCH (Autoregressive Conditional Heteroscedasticity) model was developed by
Engle (1982). ARCH and GARCH are more realistic approaches where weights of
the error term vary with time. In this study, the most recent data are given more

weights evaluates to the distant past as recent data has more impact on volatility.

There is a complete family of ARCH/GARCH models. Because we are not concerned
with asymmetric effect i.e. negative shocks having greater impact on volatility than

the positive one, in this study, we apply symmetric GARCH (1,1) model.

The ARCH/GARCH models include of two equations. The first one is mean equation,
which captures the linear dependencies in the time series data and second is the

variance equation, which captures the volatility.
1.3.3.5.6.1 The ARCH Model:

In ARCH model the “autocorrelation in volatility” is modeled by allowing the
conditional variance of the error term, to depend on the immediately earlier value of
the squared error. Therefore, the conditional variance is regressed on constant and

lagged values of the squared error term acquired from the mean equation.
Let the mean equation of the ARCH model follow an AR (1) process, given by:
| Ye=aotajxe+e
g = vth:/ 2
Where v, is the white noise process with mean =0 and variance =1
The conditional variance 4, is given by:

= 2
he=ay + aief;

The above model is well known as ARCH (1), while the conditional variance depends
on only single lagged squared error term. The model can be complete to the general
case where the error variance depends on q lags of squared errors, which would be

known as an ARCH (q) model:

_ q 2
he = ap + Yo, A1
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Using AIC and SC criterion conclude the suitable lag length “q”. A Higher order
ARCH specification can be approximated by a (GARCH 1,1) process (Peijie Wang

pg. 67).
1.3.3.5.6.2 The GARCH model

GARCH models give details variance by two distributed lags, one on past squared
residuals to detain high frequency effects or news about volatility from the previous
period measured as the lag of the squared residual from mean equation, and second on
lagged values of variance itself to capture long term pressure. In the GARCH (1.1)
model, the variance expected at any given data is a combination of long run variance -
and the variance probable for the last period, adjusted to take into account the size of

the last periods examined shock.

The GARCH model proposed by Bollerslev, (1986) has widely used in the finance
literature to clearly capture these empirical features like time varying volatility,
clustering volatility, leverage effects, mean reversion and skewness and excess
kurtosis etc. The other model like standard regression parameters will not be able to
examine the volatility or these stylized features. Particularly, the GARCH family
methods are expected to give details the sufficient time variant volatility behavior of
the cash index. Thus, GARCH model will be used to examine effects of the

introduction of the financial derivatives trading on spot market volatility.

In this study, GARCH framework is used to examine any possible effects of the
futures trading on the volatility of the spot market.

GARCH (1,1) model is given as:
of = ap+ayef s + ot

In the ARCH model the conditional variances at time t depend upon size of square
error term at time t-1, thus the allowing the conditional variance to change over the
time. Hence, the lagged values of the error term represent the ARCH term and the

lagged values of the variance represents the GARCH term.

GARCH (1, 1) model can be extended to a GARCH (p, q) model.
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q P
2 2 2
of =ag+ Z aje_; + Z Bjo-t_j

i=1 j=1

Parameter constraints:

ag> 0
a,> 0
=0

(0 +f) <1

Where q defines the lags of the moving average terms and p define the lags of the

autoregressive terms. Above parameters constraint have been discussed for p=1.

GARCH framework helps to investigate variation in both level & structure of

volatility where a

Alpha (ARCH coefficient) explains the impact of current news on volatility; GARCH
coefficient explains the impact of old news on volatility indicating the persistence of

previous information.

The sum of ARCH & GARCH coefficient explains the persistence in volatility i.e. the
speeds at which old shocks to the return vanish. The clear interpretation of the
expected coefficients of the GARCH equation is that the constant term o is the long-
term average volatility, i.e. conditional variance, whereas e; and o, represent how

volatility is affected by current and past information, respective.

A good fitted model should detain all related dependencies in-the data. While, the
residuals of ARCH and GARCH models are only conditionally normally distributed,
diagnostic tests have to be applied to the standardized residuals z; = v h;. If the
assumption of conditional normality holds, standardized residuals look like a white
noise process characterize by fully irregular fluctuations and no autocorrelation; have
a constant mean and a constant variance with values of zero and unity, as well as a
kurtosis of three and zero value skewness. Besides, standardized residuals as well as

squared standardized residuals are then serially uncorrelated and show no remaining

ARCH effects.






