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Analysis of stock market for the assessment of the risk has assumed greater significance in
India after liberalization. Usefulness of efficient stock market in mobilizing resources is well-known
among policy makers and investors. Volatility in the prices of stock adversely affects individual
earnings and health of the economy. Volatility in the price of stock market can arise because of
several reasons.  It creates atmosphere of uncertainty and thus it hampers productive investment.
Volatility is inherent feature of stock markets. It should be known to those who are concerned
directly and indirectly with stock markets.

Volatility of stock prices refers to the frequency with which changes in stock prices over a
given period of time. The volatility can also be understood as the frequency or relative rate at which
the price of a security moves up and down. Volatility is found by calculating the annualized standard
deviation of daily change in price. Standard deviation of return is widely used as a measure of total
risk of a financial asset. If a stock is highly volatile, there is risk of losing capital and thus investors
tend to avoid investing in these stocks.

Stock markets across the world are not insulated. The recent rapid growth in emerging markets
could be attributable to various measures initiated by various developing countries such as adoption
of the more market oriented policies, restructuring of the corporate sector, opening of the different
sectors of economy to foreign investors, privatization of state-owned enterprises etc. One of the
great barriers to investing in emerging markets is that they are generally prescribed as highly volatile
and informationally inefficient compared to the developed stock markets (Chowdhury and Iqbal,
2005). The emerging stock markets generally suffer from these problems due to inferior infrastructure,
tendency of institutional investors to participate only in good companies, lack of appropriate regulations,
inadequate accounting information disclosure standards and the like. Inefficient markets provide the
opportunity to technical traders and managers to construct strategies to make high returns.

 While there is a public perception that increases in volatility is bad, it is difficult to establish link
between volatility and economic activity or economic welfare. Economic growth is essential for
improving the quality of life.  Standard classical and neo-classical theories emphasize the role of
investment in enhancing economic growth. Monetary and financial sectors play a key role in mobilizing
resources. Financial stability is crucial for promoting investment. In a situation of financial stability,
financial institutions and markets are able to efficiently mobilize savings, provide liquidity and allocate
investment. The growing role of the financial sector in the efficient allocation of resources at appropriate
prices could significantly enhance the efficiency with which our economy functions. If financial
markets work well, they will direct resources to their most productive uses. Risks will be more
accurately priced and will be borne by those who have appetite for absorbing risks. Real economic
activity with higher investments, in both quantity as well as quality, would result in growth with
macroeconomic stability and fewer financial uncertainties. A stable financial system facilitates
efficient transmission of monetary policy initiatives.
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Uncertainty plays an important role in economic theory. Many economic models
assume that the variance as a measure of uncertainty is constant through time. However,
it is not supported by empirical evidence. Financial time series such as stock returns or
exchange rates exhibit volatility clustering where large returns of either sign are expected
to follow large returns and small returns of wither sign to follow small return. Prediction
of financial asset volatility is now considerably improved due to advanced modeling
technique that is capable of estimating time varying volatility. The book makes a modest
attempt to investigate the nature and pattern of volatility of stock market prices in India
and its relation with developing and developed stock markets of the world.

     — Prashant Joshi
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Analysis of stock market for the assessment of the risk has assumed greater
significance in India after liberalization. Usefulness of efficient stock market in mobilizing
resources is well-known among policy makers and investors. Volatility in the prices of
stock adversely affects individual earnings and health of the economy. Volatility in the
price of stock market can arise because of several reasons.  It creates atmosphere of
uncertainty and thus it hampers productive investment. Volatility is inherent feature of
stock markets. It should be known to those who are concerned directly and indirectly
with stock markets.

Volatility of stock prices refers to the frequency with which changes in stock prices
over a given period of time. The volatility can also be understood as the frequency or
relative rate at which the price of a security moves up and down. Volatility is found by
calculating the annualized standard deviation of daily change in price. Standard deviation
of return is widely used as a measure of total risk of a financial asset. If a stock is highly
volatile, there is risk of losing capital and thus investors tend to avoid investing in these
stocks.

Stock markets across the world are not insulated. The recent rapid growth in emerging
markets could be attributable to various measures initiated by various developing
countries such as adoption of the more market oriented policies, restructuring of the
corporate sector, opening of the different sectors of economy to foreign investors,
privatization of state-owned enterprises etc. One of the great barriers to investing in
emerging markets is that they are generally prescribed as highly volatile and
informationally inefficient compared to the developed stock markets (Chowdhury and
Iqbal, 2005). The emerging stock markets generally suffer from these problems due to
inferior infrastructure, tendency of institutional investors to participate only in good
companies, lack of appropriate regulations, inadequate accounting information disclosure
standards and the like. Inefficient markets provide the opportunity to technical traders
and managers to construct strategies to make high returns.

Introduction1
CHAPTER
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While there is a public perception that increase in volatility is bad, it is difficult to
establish link between volatility and economic activity or economic welfare. Economic
growth is essential for improving the quality of life. Standard classical and neo-classical
theories emphasize the role of investment in enhancing economic growth. Monetary
and financial sectors play a key role in mobilizing resources. Financial stability is crucial
for promoting investment. In a situation of financial stability, financial institutions and
markets are able to efficiently mobilize savings, provide liquidity and allocate investment.
The growing role of the financial sector in the efficient allocation of resources at appropriate
prices could significantly enhance the efficiency with which our economy functions. If
financial markets work well, they will direct resources to their most productive uses.
Risks will be more accurately priced and will be borne by those who have appetite for
absorbing risks. Real economic activity with higher investments, in both quantity as well
as quality, would result in growth with macroeconomic stability and fewer financial
uncertainties. A stable financial system facilitates efficient transmission of monetary policy
initiatives.

Uncertainty plays an important role in economic theory. Many economic models
assume that the variance as a measure of uncertainty is constant through time. However,
it is not supported by empirical evidence. Financial time series such as stock returns or
exchange rates exhibit volatility clustering where large returns of either sign are expected
to follow large returns and small returns of wither sign to follow small return. Prediction
of financial asset volatility is now considerably improved due to advanced modeling
technique that is capable of estimating time varying volatility. Present study attempts to
investigate the nature and pattern of volatility of stock market prices in India and its
relation with developing and developed stock markets of the world.

1.1 Rationale of the Study

United States of America experienced stock market price crisis recently. It impacts
on the other stock markets economy of other countries, financial institutions and
individual investors. The great, sudden and unexpected crash of the stock prices has
also affected the psychology and expectations of participants.

The study of financial assets volatility is important to academics, policy makers,
and financial market participants for several reasons. First, prediction of financial market
volatility is important to economic agents because it represents a measure of risk exposure
in their investments. Second, a volatile stock market is a serious concern for policy makers
because instability of the stock market creates uncertainty and thus adversely affects
growth prospects. Recent evidence shows that when markets are perceived as highly
volatile, it “may act as a potential barrier to investing” (Poshakwale and Murinde, 2001,
Raju, M.T., Ghosh and Anirban, 2004).
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Third, the stock market volatility causes reduction in consumer spending (Garner,
1988). He found that the stock market crash in 1987 brought about a reduction in the
consumer spending in the U.S. Fourth, pricing of derivative securities and pricing of call
option is a function of volatility. Finally, stock return forecasting is in a sense volatility
forecasting, and this has created new job opportunities for the professionals those who
are experts in volatility forecasting. Thus it can be seen that the study of stock market
volatility is very important and can be helpful for the formulation of economic policies
and framing rules and regulations related to stock market volatility.

Volatility in equity market has become a matter of major concern in recent years for
investors, regulators and brokers. Stock return volatility hinders economic performance
through consumer spending. Gertler and Hubbard (1989) found that Stock Return
Volatility affects business investment spending. Further the extreme volatility could disrupt
the smooth functioning of the financial system and lead to structural or regulatory
changes.

However, increase in volatility per se is not a problem. Increased volatility reflects
underlying problems in fundamental forces affecting economic activities and expectations
about them. In fact the more quickly and accurately prices reflect the available information;
the more efficient would be pricing of securities and thereby allocation of resources. A
market in which prices fully reflect available information is called “efficient” where
share prices fluctuate randomly around their “intrinsic” values. The stock market in
India has had its fair share of crisis engendered by excessive speculation resulting in
excessive volatility. Undoubtedly, the confidence of investors in the early 1990’s to some
extent has been eroded by excessive volatility of the Indian Stock Markets. The wide
spread concern of the exchange management, brokers and investors alike has realized
the importance of being able to measure and predict stock market volatility.

Volatility of stock returns in the developed countries has been studied extensively
using different variants of ARCH (Autoregressive Conditional Heteroscedasticity) and
GARCH (Generalized Autoregressive Conditional Heteroscedasticity) models. There is
relatively less empirical research on stock return volatility in emerging markets.

High levels of volatility in a stock market can lead to a general erosion of investors’
confidence and an outflow of capital from stock markets, volatility has become a matter
of concern for government, management, brokers and investors. It is, therefore, necessary
to explore a model of stock market volatility that can measure and estimate volatility in
Indian stock markets.

Deregulation and market liberalization measures, rapid development in
communication technology and computerized trading systems and increasing activities
of multinational corporations have accelerated the growth of Indian capital market which
is now slowly moving towards global financial integration. From 1999 onwards, Indian
firms are raising capital from offshore markets. The growing international integration of
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financial markets has prompted several empirical studies to examine the mechanism
through which stock market movements are transmitted around the world. These studies
examine how stock returns in one national stock market influence the returns of other
stock markets.

The present study attempts to examine the interactions of Indian stock market with
developing and developed stock markets of India, Hong Kong, China and USA using
Vector Autoregression (VAR). It also attempts to analyze return and volatility spillover
effects using Multivariate Generalized Autoregressive Conditional Heteroscedasticity
(MGARCH) models.

1.2 Chapter Scheme

The book is organized in seven chapters. Chapter Two (Risk, Return and Stock
market volatility: Conceptual and Analytical Frameworks) presents various measures of
risk and return. It attempts to identify issues involved in volatility measurement. It discusses
advanced time varying volatility models referred as ARCH/GARCH (Autoregressive/
Generalized autoregressive conditional heteroscedasticity) used in modeling of volatility
in stock markets. It further explains Multivariate GARCH (MGARCH) model used to
analyze return and volatility spillover across the stock markets.

Chapter Three (Indian Capital Market: An Overview) presents the structure of Indian
financial system. It discusses the empirical studies focusing on the relationship between
financial system and economic growth. The chapter explains working of primary and
secondary markets. It also discusses recent trends and reforms in Capital markets.

Chapter Four (Review of Literature) critically examines relevant literature on the
subject of present study. The chapter presents review of studies volatility into three
categories. First category includes the studies focusing on extent of volatility and its
determinants. The second category includes review of studies on the econometric modeling
of volatility and last category includes studies focusing on transmission mechanism of
return and volatility among different stock markets of the world. The methodology and
results of the studies are critically examined. The chapter tries to identify the gaps in
existing literature and summarize by providing a conceptual framework for undertaking
this study. It also discusses in detail the methodology adopted in the present study. The
chapter begins with the objectives. The chapter provides description of sample used in
the present study and sources of the data. The chapter includes the discussion on unit
root test and Vector Autoregression (VAR) model which is used to examine interaction
effects among the stock markets.

Chapter Five (Stock Market Volatility: An Empirical Investigation) is organized into
three sections:
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The first section presents descriptive statistics of returns of Indian stock markets.
The section estimates mean equation and time varying volatility models for Indian stock
markets for a period of more than 8 years from January 3, 2000 to July 3, 2008. It tries to
find out leverage effect in the stock markets using asymmetric GARCH models. The
section identifies a suitable model to capture nature and characteristics of time varying
volatility. The results suggest that the volatility exhibits persistent and clustering.

The second section analyzes the interdependence structure of S&P 500 of American,
SSE of Chinese, Hang Seng of Hong Kong, NSE and BSE of Indian stock markets. Granger
Causality test was performed on returns of stock markets under study after using
appropriate methodology. Later on VAR analysis is performed on the full sample. VAR
analysis includes impulse response and variance decomposition analysis on stock market
returns.

The third section examines return and volatility spillover among the stock markets
using Multivariate GARCH (MGARCH) volatility models. It also examines asymmetric
responses to negative shocks in all the stock market indices using MGARCH.

Chapter Six (Summary and Policy Recommendations) presents the summary of the
study and makes policy recommendation for Indian stock markets with a view to
controlling excessive volatility for the benefit of participants of stock markets. The chapter
also highlights the area for further research in stock market volatility.

* * *


