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ABSTRACT 

 

The impact of the introduction of derivatives on the underlying stock is a debatable 

topic among the researchers. The issue is quite controversial as contradictory results 

have been obtained by researchers in various stock markets. The purpose of this study is 

to examine the volatility and the liquidity effect on the underlying stock after the 

introduction of index options. We have investigated volatility and liquidity effect by 

collecting sample data from the stock markets of India, Korea, Taiwan, Hong Kong, 

Japan, Thailand, Malaysia and Singapore, only markets which are offering index 

options in Asia.  

 

Applying the generalized autoregressive conditional heteroscedasticity (GARCH) 

model, we have examined the conditional volatility of intraday (high frequency) returns 

for each stock market, before and after the introduction of index options. We have also 

examined the liquidity effect through t-test and Wilcoxon Signed Rank Test. We used t-

test to determine the mean differences between the trading volume of pre-index and 

post-index options periods.   

 

By comparing the estimated parameters and the coefficient of conditional volatility in 

pre and post period of index options introductions, we have examined that the 

derivatives trading dramatically increases the persistence of the conditional volatility for 

all the selected stock markets. We also observed mixed evidence in context to liquidity 

effect. In the stock exchanges of Hong Kong, Japan, Korea, Taiwan and Thailand, we 

found that the respective markets become more liquid in the post index options periods 

in contrast to pre index options period. In these markets trading volume increased 

significantly after the introduction of index options.  On the other hand, India, Malaysia 

and Singapore stock markets show no liquidity effect in the post-index option period. 

 

Finally, the empirical results of our study conclude that the introduction of index 

options on the selected Asian stock markets have increased in stock return volatility and 

liquidity on the underlying stocks.  
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GLOSSERY 
 

Contract 

multiplier   

The cash value of each index option contract is usually 

computed by contract multiplier, typically $100. 

Premium  The amount of money the buyer of option need to pay for the 

contract.   

Noise traders Traders who buy and sell without proper information that deviate 

the stock price from its fundamental value (Madura, 2001)  

Market capital Market price of a company stocks multiplied by number of shares 

outstanding 

Stock Portfolio A collection of stocks. Investors can buy different company shares 

and make own portfolio to diversify their investment. 

Over-the-

counter (OTC) 

Market which is not listed under organized exchange and facilitates 

asset transactions among traders (Madura, 2001)  

Strike price Predetermined price of the assets at the time of exercising the 

derivative contract. 

Spot price Current market price of an asset to buy or sell. 

Impact cost This is the cost while performing a transaction in a security in 

proportion to its index weight. This cost is measured by market 

capitalization at any point in time.  

H shares Shares of companies trading at HKex but incorporated in mainland 

China. 

Free float 

weight 

Weight of listed shares available in the market for trading (TSE, 

2010). 

Arbitrage Making profit from simultaneously buying and selling an asset 

using price fluctuation from different market. 

Hedging Taking a position to reduce risk of investment.   

risk Uncertainty of occurrence. Possible to measure. 

Uncertainty Unknown outcomes and not possible to measure. 

Speculation Taking risk expecting higher profit in the future 
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CHAPTER ONE 
 

1 Introduction 

This chapter aims to provide the reader the problem background 

and its relevancy with our research. Besides, the chapter will also 

provide the research question and our purpose of the study.   

1.1 Problem background: 
 

Financial derivatives are financial instruments most popularly used to reduce or hedge 

risks.  Among the different commonly used financial instruments, derivatives on indices 

raised a great deal of attention in researchers around the world. The effects of 

derivatives trading on the underlying market have been studied by many scholars yet 

there are no conclusive results that exist while the growth of derivatives trading 

continued. 

 

 
Figure 1: Derivatives trend, 1998-2008 

Source: IOMA, 2009 (p. 5). 

 

As we can see from Figure 1, the overall trading volume of derivative products has 

increased significantly during the period from 1998 to 2008. But among the products, 

index options and futures have secured the top positions in terms of growth. The 

contract volume of index options increased 17 times between 1998 and 2008. Most of 

the volume was contributed by the Korea exchange and options on KOSPI 200, one of 

the major indices of Korea exchange, became one of the most traded index options in 

the world. This KOSPI 200 option also contributed to represent the Asia Pacific region 

as the most index options trading area in the world in 2008. The Asia Pacific region also 

experienced growth in stock options like the USA but with the contribution of Korea, 

India and other emerging stock markets, Asia Pacific represented three quarter of global 

index options trading volume. Figure 2 illustrates the percentage of index versus stock 

options trading in different region of the world. (WFE, 2009) 
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Figure 2: Regional breakdown of Index and stock options, 2008 

Source: IOMA, 2009. 

 

The advantages of derivatives trading with higher liquidity, lower transaction costs, 

better flexibility for short positions and lower margins were corroborated by Kwaller et 

al., (1987), Abhyankar (1998) and some other researchers. These advantages attract 

both rational and irrational traders, results in increase in number of investors in the 

market and trading of stocks as well. Easily tradable stocks or liquid stocks are 

attractive to investors because investors do not want to get stuck with stock which is 

difficult to sell at desired time. Thus liquidity factor can play an important role on stock 

price movement. Pizzi et al., (1998) and Abhyankar (1998) found higher liquidity with 

other positive impacts of derivative trading. Effect of hedging, arbitrage or increased 

trading strategies which makes market more liquid can be offset little bit by lower order 

flow as Skinner (1989) mentioned. Jegadeesh and Subrahmanyam (1993) found high 

spread for the underlying stocks of S&P index after launching index future on this 

index. To analyze the reason behind enlarging the spread, Gammil & Pelord (1989) and 

Subrahmanyam (1991) accused the migration of uninformed traders from cash market 

to derivatives market to reduce their adverse selection costs. Share price can be affected 

by different factors after the introduction of derivatives in the market. Higher 

fluctuation of stock price refers higher volatility, since it is difficult to predict the future 

price of the stock. Experts like Baldauf & Santoni (1991), Pericli & Koutmos (1997), 

Antoniou et al., (1998) found reduced volatility of underlying stock market after the 

introduction of derivatives. Cohen (1999) also found a similar positive impact of 

derivatives on some USA, UK and Japan markets. Chaing & Wang (2002) for TAIEX 

future in Taiwan, Ryoo & Smith (2004) for the Korean market and few other 

researchers found an increase in volatility in cash market after the introduction of 

derivatives products. More specifically, Liu (2007) and Kumar et al., (1995) found 

evidence of lower volatility in underlying stocks after introduction of index options 

S&P 100 and Nikkei 225, whereas Robbani & Bhuyan (2004) found an increase of 

volatility in the DJIA component stocks after the derivatives launched on this index. 

 

Although Figure 2 shows a substantial trading of index options in the Asia Pacific 

region, only eight countries in all of Asia have been offering index options so far and 

five of them have launched this product in the last ten years. After studying the different 

derivative products, we questioned ourselves why we do not have the derivative trading 

opportunity in our country. The Bangladesh stock market has been gone through 

enormous struggles and from time to time the capita market has been criticized for its 

volatility but so far Bangladeshi investors have not had the opportunity to start 
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derivative trading. In contrast, the neighboring country India has a derivatives market 

which is doing well like the other Asian exchanges.  The Indian market had produced 

abounding research during the last ten years after launching the index derivatives in 

BSE and NSE in 2001. Several studies have been conducted on different derivative 

markets in Asia and therefore we realized the necessity of a comprehensive study of the 

Asian market.   

 

There is still a lack of sufficient studies and knowledge about index options and their 

impact on Asian markets. Additionally, our study aims to analyze the effect of index 

options on all markets in Asia where index options exist. The results from studies 

conducted on western countries can vary from our result as markets in this area are quite 

different. Comparing previous studies conducted on the effects of index options on 

underlying stocks, our study adds and documents the impacts of index option on Korea, 

India, Japan, Malaysia, Singapore, Hong Kong, Taiwan and Thailand. This study can 

also illustrate a relationship among Asian derivatives markets. The results of our 

findings can be helpful for market participants from these eight markets and any other 

markets planning to introduce index derivatives. Investors will be especially interested 

about the effects to improve investment decisions while index derivatives exist in the 

market.  

 

Previous studies on derivatives were conducted in different ways. Because these studies 

were conducted in different time periods and on different markets, obviously the results 

can differ with another market. Kumar et al., (1995) studied on Nikkei 225 index using 

about 250 days of data. They have calculated the variance of return, average trading 

volume and implicit bid-ask spread. An investigation by Rahman (2000) on DJIA index 

was conducted by using the GARCH model to find out the impact on volatility after the 

introduction of derivatives. Rabbani & Bhuyan (2004) also used the GARCH model as 

well as traditional volatility estimation method to study the effect of derivatives on 

DJIA components. They have used two years of data, 253 pre-futures and 254 post-

futures market data. They have considered trading volume to compare the liquidity 

effect during the pre and post-future period. Another study by Liu (2007), conducted on 

S&P 100 investigated the impact of derivatives on underlying stocks. By using a two 

years sampling period like Rabbani & Bhuyan, Liu had analyzed volatility and trading 

volume through abnormal variance ratio, abnormal volume and implicit bid-ask spread.  

 

1.2 Research question:  
 

Through our research, we investigate the effects of index options introduction on 

underlying stocks. Our research focuses on all the Asian countries currently offering 

index options and we focuses on volatility and liquidity effect on underlying stocks of 

our sample indices. Therefore our specific research question is: 

 

What is the impact of the introduction of index options on volatility and liquidity 

on underlying stocks in the Asian markets? 

  

1.3 Purpose of the study:  
 

Our primary aim is to gain knowledge on the effects of introduction of derivatives on 

the Asian markets so that we can understand the possible consequences of the 

derivatives introduction in Bangladesh. From the investor‟s viewpoint, we will certainly 
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learn about options trading specially index options in Asian countries. Furthermore, 

feasibility of derivatives introduction has not been studied for Bangladesh. In our 

research, we want to find out whether underlying stocks became more volatile or not 

and what happened to their liquidity after the introduction of the index option. 

Knowledge from our study will contribute to conduct feasibility test of index options 

introduction in Bangladesh and make the market prepare for potential incidents.  

 

1.4 Delimitations: 
 

Our research paper shall not represent the impact of the introduction of derivatives for 

all the stock markets around the world as existing theories are mostly unclear about the 

impacts of the introduction of index options on the underlying stocks. Our paper shall 

not explain the volatility and liquidity behavior of all the listed companies in stock 

market  as we investigate only one index from each of the eight Asian countries where 

the index options exists. This paper also does not explore any other effects on stocks 

than volatility and liquidity effect. Other micro and macro-economic factors can also 

play a role in changing the stock market behavior in relation to volatility and liquidity 

but our research paper only investigates the impact associated with the index options. 

Some structural changes in the stock market can also increase or decrease the volatility, 

our paper ignores the other structural changes.  

       

1.5 Disposition: 
 

We have divided our paper in six chapters and a brief idea of every chapter is as 

follows: 

 

 

• Introduces the reader to the research topic under problem background, 
research question, purpose of the study and limitations of research. 

Chapter 1: Introduction 

• Presents an overview of the methodological approach used to conduct 
the research and also highlighted the literature search methods and their 
weakness. 

Chapter 2:  Theoretical Methodology 

• Presents relevant theories and literatures that help readers to understand 
stock market, derivatives, volatility and liquidity. Previous researches 
relating to our study also discussed. 

Chapter 3: Literature review 

• Presents a description of samples, stock market information for the 
selected countries, mathematical models and credibility criteria of our 
data. 

Chapter 4:Practical methodology 

• Provides an overview of the findings  and analysis of our research. 

Chapter 5: Empirical findings and analysis 

• Provides an overview of the research findings  along with the 

presentation of theoretical and practical contribution of our research. It 

also provides  suggestions forfurther research. 

Chapter 6: Conclusion  
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CHAPTER TWO 
 

2 Theoretical methodology 

Main reasons of choosing the topic will be discussed at the 

beginning of this chapter. We will provide the perspective and 

preconception of the research followed by research methods. 

2.1 Choice of subject: 
 

For our master‟s thesis, we have chosen an area of finance in which we are interested in 

and to do further work in future. Throughout our master‟s program in finance, we have 

studied different courses on finance and we have found many interesting areas to work 

on but both of us have a common area of interest i.e., stock market. Both of us had 

investment in Bangladesh stock market. But we do not have practical experience of 

derivatives trading since there is no facility for derivatives trading in Bangladesh. In 

Asia, still equity derivative is not so commonly used and only a few exchanges offering 

derivatives products. One of the largest equity derivative markets in Asia is India which 

is a neighboring country of Bangladesh and developing its capital market very rapidly. 

Initially we wanted to find out the possibility to introduce derivative trading in 

Bangladeshi stock exchange. Later we have decided to learn about the existing market 

performance effects of introducing derivatives in other Asian countries. 

 

The idea of derivatives is not new but financial derivatives those are becoming popular 

these days like future or options in capital market have started trading not a while ago. 

Only a few countries in Asia have introduced derivatives on index. Future index and 

option index are commonly used derivatives on index. We have found that eight stock 

markets have introduced options on index in Asia so far and five of them have started 

trading after the year 2000. Besides India, South Korea and Japan, who are the biggest 

and well known for their derivative market even in all over the world, there are a few 

countries like Malaysia and Thailand who have started options on index just a few years 

ago. All the researches on the effect of index options introduction are inconclusive and 

we could not find any particular paper on the impact and effects of this instrument in the 

Asian markets. As we have already mentioned about the growth of derivatives market 

all over the world, we wanted to investigate it and make some useful output. Recent 

development of derivatives in Asian countries inspired us to take Asian market as our 

sample. 

 

Therefore, we have decided that we can fill the knowledge gap through our thesis and 

find out the impact on underlying stocks after introduction of index options on Asian 

market through analyzing the volatility and liquidity. 

 

2.2 Perspective:  
 

We investigate on capital market where many critical investment decisions are made by 

individual or institutional investors. Findings and results of our investigation can help 

those investors using index options, possible movement in the market by index options 

and in general, making secure investment decision.  
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We are focusing on Asian stock markets and examine the impact of the advent of index 

options on the volatility and liquidity of component stocks. Previous studies on different 

markets documented mixed evidence regarding to the introducing options. In general 

impact of a single product in stock market can be varied in different time period for 

market to market. In our research, we have taken sample data from Asian markets where 

index options exist. Therefore it can provide a clear understanding of the Asian 

derivatives markets as well as emerging markets where derivatives has been introduced 

or going to be introduced. As a consequence, the investors can prepare for derivatives 

introduction in the stock market.  

 

Our study will be beneficial for the investors of Bangladesh as it illustrates possible 

outcomes of introducing derivatives in the stock market. Soon or later Bangladesh will 

introduce derivatives products and investors should have knowledge prior to the event. 

Keeping the investors‟ interest in mind, we will continue our study to find out our 

research question.  

 

The research can also be useful to the policy maker of stock exchanges like security 

exchange commission, government or any other institutions. But in our research we are 

not considering any macro-economic factors which are very much important for them 

during the period of introducing derivative products.  

 

2.3 Preconceptions:  
 

From the choice of subject to the analysis part, research can be biased by the author‟s 

experience, believes and ways of thinking etc. and biasness in research is unaccepted. 

Business researchers should be objective to the research and consider reflexivity. 

(Bryman & Bell, 2007, p.712)  

 

We have been studying two years master‟s program in finance at Umeå University. One 

of us has completed his bachelor degree in finance & accounting and also worked in the 

finance department of a multinational company. He had investment at Dhaka stock 

exchange too. Another one has firsthand experience of investing at Chittagong stock 

exchange of Bangladesh and after finishing his university degree he has worked at a 

bank in Bangladesh. Although we have theoretical knowledge on derivatives, we could 

not able to use derivatives in the Bangladeshi stock market.  

 

We have also been informed about index option and its effect on market by previous 

researches and we form our hypothesis depending on those studies and articles. 

Therefore, even after having academic knowledge on financial derivatives, our research 

is not biased by our preconceptions.    

 

2.4 Research philosophy:  
 

According to Saunders et al., (2009, p. 116), research philosophy can represent the 

researcher‟s assumptions to look into something. Instead of being biased by others, 

researcher should choose a research philosophy which can help to find out the answer of 

the research question. This is the stage where researchers decide how they will 

investigate the problem. Epistemology and ontology are the two key way of thinking 

about research philosophy which can lead and influence the whole research process.  
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2.4.1 Ontological foundations:  

Ontology tries to find the nature of reality or how reality exists (Saunders et al., 2009, p. 

110). According to Gratton & Jones (2004, p.15) ontology is the philosophy of the 

existence and nature of phenomena. It has two aspects and according to Saunders et al., 

(2009), both of these aspects are popular in business and management researches.  

 

Objectivism argues that social entities those exist in reality are 

independent of social actors (Saunders et al., 2009, p 110) thus meaning the researcher 

is investigating the phenomena as a reality which is not affected by one‟s mind. We 

choose objectivism ontology since we believe ourselves as objectivist. On the stock 

markets there are certain rules, regulations and order that should be followed by the 

players e.g., the way of trading, the method of valuing stocks. Introduction of index 

options allows to find out the market behaviour by following the movement of volatility 

and liquidity. As objectivists we attempt to find the impacts of the liquidity and 

volatility that explains behavior of the underlying stocks listed in the index options. The 

following points explain the reason behind our selection of objectivism ontology:  

 

 Our research examines the impact of the index options on volatility and 

liquidity. In reality, it is not possible to influence the effect by us. 

 Our practical methodology influences us to take decision regarding 

philosophical view point and interpreting the reality.  

 

Subjectivism view argues that the perception and deed of social actors 

produce social phenomena and it is continuously happening around the society through 

social interaction (Saunders et al., 2009, p 111) thus meaning the researcher is 

investigating the phenomena as reality which is affected by one‟s mind. We cannot 

identify our research to subjectivism perspective as our chosen model, we find to 

explain the impact of the index options on liquidity and volatility cannot be affected by 

one‟s activity, but are affected by the stock market as a whole. 

  

2.4.2 Epistemological foundations: 

Our epistemological choice depends on the assumptions related with the nature of 

science and the nature of society. Epistemology is the concept describing what 

knowledge is and what can be considered as valid knowledge and it has the natural 

science as foundation. In social science epistemological foundations can be based on 

two major perspectives – positivism and interpretivism.  

 

   Positivism: from the view point of positivist, reality is stable and from an 

objective view point, it can be observed and interpreted (Levin, 1988, p. 39). The 

subject is not interrupted and the researcher is independent from the research question 

and data. Also through this philosophy, the researcher develops hypothesis from the 

existing theory and collect data to test and confirm that hypothesis which can make 

further development of the theory. In accordance with the positivistic doctrine (Bryman 

& Bell, 2003, pp. 26-29), positivism has five cornerstones: (1) only phenomenon which 

can be validated by the human senses can be considered as knowledge, (2) the purpose 

of theory in the positivistic view is to generate hypothesizes that can be tested with 

observations and collected data, (3) collected data and observations which are by the 

positivists seen as knowledge, (4) positivists believe that objective research is possible 

to conduct and, therefore, research should be absent of opinions and (5) only scientific 

statements can be considered as science, not normative statements.  
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Interpretivism: Interpretivist believes that, in order to understand the 

reality, interruption of subjective interpretation is required. Saunders et al., (2009, p. 

119) highly recommended this approach to business and management research since 

this subjective research philosophy involves high human factors and feelings. Instead of 

being separated, like positivist, interpretivists are part of the research. There are other 

subclasses under the head of interpretivism but those cannot be illustrated within the 

scope of this thesis.  

 

The aim of our research is to test the hypotheses derived from theories and give our 

contribution to finding the true knowledge that explains the reality, that is, the impact of 

the introduction of index options. Since our stance is that only what can be proved 

empirically can be thought of as the true knowledge, we will test the impact on the 

volatility and liquidity of historical stock returns. As adopters of the functionalist 

researcher our standpoints is positivistic epistemology. We are investigating the 

posterior effect at the advent of index options in our selected markets. We are using 

market data available from different sources and the research is mainly dependent on 

historical data without any possibility to change them support the philosophy of 

positivism. As Saunders et al., (2009, p. 114) characterized positivism philosophy, we 

are using existing theory to develop hypothesis and we will test those hypothesis. Then 

we will confirm part or whole of the hypothesis to develop further theory. Future studies 

can test those theories for justification. Also we are using structured scientific method to 

analyze large samples and our aim is to statistically analyze those quantifiable 

observations which supports characteristics of positivist researchers by Saunders et al., 

(2009, p 114). As a result we select positivism approach to conduct our research. 

  

2.5 Relationship between theory and empirical observations:  
 

Social science consists of two types of research approaches that should have been taken 

into consideration at the time of defining the relationship between the theory and 

empirical studies. Saunders et al., (2009, p. 124) noted two approaches for conducting 

business research, deductive and inductive approach. These two approaches depends on 

whether researcher is going to develop hypothesis from theory and then test the 

hypothesis or collect the data first and develop the theory after analysis of data.  

 

Inductive approach is a point of view towards the scientific research that is considered 

as empirical studies. In addition, it is based on new theory, instead of test of the already 

existing theory. Inductive approach can also be useful when researcher has lack of data 

due to unavailability of previous studies to come up with hypothesis (Saunders et al., 

2009, p. 124). As in our research, we will build hypothesis from existing theories and 

we have sufficient data to analyze, inductive approach is not much suitable for this 

research.     

 

In deductive approach, the researchers develop theory or hypothesis and use research 

strategies to test the hypothesis where in inductive approach, the researcher collect data 

and the theory is developed by analyzing those data. Deductive approach involves 

theory development and then test rigorously. This approach is mostly adapted by natural 

science researches (Saunders et al., 2009, p. 124). Figure 3 illustrated the steps of 

deducting approach, the first step is to select theories and then come up with one or 

more hypothesizes. Data is collected accordingly and analyzed. The findings of the 

analysis help the researchers to test the hypothesis to confirm or to modify. 
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 Capital market and derivatives have been studied all over the world for a long time. 

Scholars have established theories based upon their studies in different times. In our 

research, we will make hypothesis from their theory. Then we will collect data from 

Asian markets where index option has introduced. Through our statistical analysis, our 

findings will confirm or reject that hypothesis. These are clearly the process of 

deductive approach and certainly for our research, we use deductive approach.  

 

 
Figure 3: The process of deduction. 

Source: Bryman & Bell (2007, p.11) 

 

2.6 Nature of study:  
 

Depending on the research question and the purpose of the research, research design can 

be three types; exploratory, descriptive or explanatory studies (Saunders et al., 

2009).Searching literature, interviewing experts in the subject or conducting focus 

group interviews are the suggested ways of conducting exploratory research by 

Saunders et al., (2009, pp. 140-141 ). A research can be explanatory when the 

researchers try to make a relationship among variables. Since we are not going to collect 

data to find any correlation among variables in our study, we are not conducting 

explanatory study. 

 

Robson (cited at Saunders et al., 2009, p. 140) compares descriptive research with 

portraying someone or some event exactly. Saunders et al., (2009) added that, this 

method is more extensive than exploratory studies as here; researchers need to have a 

clear idea about event or phenomena prior to data collection. Our research is descriptive 

as we study a situation with specific research question and find out how index options 

have affected the underlying securities. We observe past events to get the answer of our 

research question. To do that, first we study previous studies and theories and then we 

collect data which supports the characteristics of descriptive studies. 

 

 

Revision of theory 

5. Hypothesis confirmed or rejected 

4. Findings 

3. Data Collection 

2. Hypothesis 

1. Theory 
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2.7 Research design: 
 

To reach the ultimate goal of the researcher, right research design has major 

contribution. According to Saunders et al., (2009, pp. 141-150), research design can be 

formulated in different way like experimental, survey, case study, action research, 

grounded theory, ethnography and archival research.  

 

After reviewing different strategies, we have found archival research strategy most 

suitable for our research as it allows research questions which focus upon the past and 

changes over time to be answered. Archival researches use the secondary data already 

available in some administrative records or documents as the primary source of data. 

Researchers can observe and study those historical data and answer the research 

question. Although the available data can be limited and not available as desired form, 

researchers need to make the design the research accordingly. (Saunders et al., 2009, p. 

150)  

 

Our research is dependent on historical market data to find out volatility and liquidity. 

Market price and some other data of underlying stocks will be used under indices 

around the time period of index options introduction. We believe that, day to day data 

can help us to investigate the volatility and liquidity of different markets we are 

choosing and how the underlying stocks are being affected during certain time period.  

 

2.8 Research method:  
 

According to Bryman & Bell (2007, p. 28), in quantitative research, researcher focuses 

on quantification of collection and analysis of data where the qualitative research 

mainly focuses on words and on the generation of theories. Miles & Huberman (1994, 

p. 40) quoted the following about qualitative and quantitative:  

 

"All research ultimately has a qualitative grounding" 

                                                 - Donald Campbell 

"There's no such thing as qualitative data. Everything is either 1 or 0 "                                                             

                                 -  Fred Kerlinger 

The two terms, quantitative and qualitative, are distinctive in nature. Saunders et al., 

(2009, p.482) illustrated distinctions between quantitative and qualitative data where 

they mentioned that, quantitative data collection provides standardized numerical data 

and the analysis conducted through the statistical terms and diagrams. Qualitative data 

mostly expressed through words and data collection provides non standardized data. 

The differences between quantitative and qualitative research strategies in relation to 

research philosophy and approach can be easily defined from the following table: 

 
Table 1: Differences between Quantitative and Qualitative research method: 

 Quantitative Qualitative 

Principal orientation to 

the role of theory in 

relation to research 

Deductive; testing the 

theory 

Inductive; generation of 

theory 

Epistemological 

orientation 

In particular positivism Interpretivism 

Ontological orientation Objectivism Constructionism 
Source: Bryman & Bell (2007, p: 28) 
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We are going to analyze numerical data from stocks like closing price, trading volume. 

Using Thomson DataStream We are collecting all those secondary data and going to 

analyze those data with different models. These characteristics support the idea of 

quantitative research where we are mainly going to play with numbers to produce 

information. In qualitative method, researchers collect mainly primary data through 

interview, questioners and observation and usually they do not employ sophisticated 

financial or mathematical model. Previous studies on derivatives using GARCH model 

or using secondary data from stock market support the idea of using quantitative 

strategy. So our research method will be quantitative. 

    

From the theory of research methodology, we have found suitable philosophy, strategy, 

approach and design which are presented in the following „research onion‟. 

 

 
Figure 4: Our research onion 

Source: Saunders et al., (2007, p.132) 

 

2.9 Literature search and critique: 
 

2.9.1 Selection of sources: 

Primary, secondary and tertiary are the categories of literature sources (Saunders et al., 

2007, pp. 68-69). We are using secondary literatures for our research which are helping 

us to answer our research question and build hypothesis. We get access to books 

through Umea University library and online libraries, for example, Google books. 

Several journals and articles from online and university library as well have been 

reviewed too. To find out the related publications, we get the access to “Business 

Source Premier (EBESCO)” which is a full text reference database. This database helps 

us to locate and read several articles related to index options, Asian stock markets, and 

derivatives. Internet search engine „Google ‟also helps to find related articles and 

publications.  

     

2.9.2 Criticism to secondary literature search: 

We ensure the quality and relevance of our secondary literatures. It is important to 

evaluate the literatures after they are obtained (Saunders et al., 2009, pp. 92-93) 

specially the relevancy and sufficiency. 

Epistomology: 
Positivism & 

Ontology: 
Objectivism  

Deductive 
approach 

Archival 
design 

Quantitative 
method 
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During our search for literatures, we consider both recent and old studies but only those 

whose match with our key world. Among thousands of researches, our main target 

researches are index options, options in Asian stock market, effect of derivatives 

introduction. Some of the studies show clear relevance with our research area but we 

also consider some studies those gives us related theories information. Unfortunately, 

we find only few studies closely related to our research after sorting out. Many studies 

were conducted on derivatives in general but not on index options. It is not feasible to 

study every study during literature search. We study related chapters of some research 

and we cannot find sufficient amount of information from many researches. We ignore 

some researches available online and conducted by students during their bachelor or 

masters studies but not published in recognized journals.          
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CHAPTER THREE 
 

3 Literature review 

Existing theories will be discussed in this chapter. We start from 

stocks and stock market and then we describe financial derivatives. 

Previous studies on financial derivatives and their findings will also 

be discussed.  

3.1 Stocks and stock exchanges: 
 

Financial markets play an important role to allocate funds from surplus units to deficit 

units. Households, institutions and governments are the major participants in financial 

markets (Madura 2001, p. 2).  

 

When financial market assists the flow of short term funds, funds with maturities of one 

year or less, then it is known as money market. Whereas financial markets with long 

term maturities are known as capital markets. One of the most common types of capital 

market securities is stock or equity security. (Madura 2001, pp.4-5). Equity securities or 

stocks represent the ownership of companies. Holding a stock of a company means that 

the stock holder has the partial ownership of that company and entitles to receive the 

profit from the company operation.  

 

Stocks are in two kinds, preferred and common stocks. Preferred stocks holders entitle 

of a fixed dividend and do not have voting right. Therefore, stocks or equity securities 

mostly refers to common stocks. The holder of common stocks has the right of voting 

and getting dividend. Companies issues stocks to collect long term funds and investors, 

individual and financial institutions, buy those stocks as a long term investment.   

        

Investors can buy new stocks from primary market existing securities from secondary 

market. Brokerage firms help investors as a financial intermediary to buy and sell 

existing stocks in secondary market. These secondary market transactions can be 

performed in the over-the-counter (OTC) market if the stocks are not listed on an 

exchange. Organized exchange is an established platform for secondary market trading 

of listed stocks. Transactions in stock exchanges are strictly monitored and regulated by 

the Securities and Exchange Commission (SEC) and considered safer than OTC 

transactions (Madura 2001, pp. 233-243).  

 

3.2 Stock market Index: 
 

According to the International Organization of Securities Commissions (IOSCO), stock 

market index is a measurement of changing value of a bunch of stocks over time 

(IOSCO, 2003). An index can reflect the prices of equity or debt securities and it also 

foreign currencies but equity index is most commonly used in financial market. An 

index can be formed to represent an exchange, an industry, a segment of a market or 

industry. The famous Dow Jones Industrial average or DJIA was created in US market 

during 1890s and nowadays, there are many indices  in every security markets who are 

using to measure the market performance developed and maintaining  by exchanges, 

rating services or by index providers. Many indices related products are traded in the 
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market and besides just being an indicator of market performance; indices are helping 

asset allocation and are using as a performance benchmark for fund managers, basis for 

several investment vehicles e.g. index funds. In derivatives market, indices are using as 

underlying asset also. (IOSCO, 2003) 

 

Exchanges have some criteria and requirement for stocks to be in an index. As the 

performance of stocks or company changes time to time, index constituent list can be 

overviewed and change accordingly. Because of merger and liquidation or if any stock 

is not considered to be a representative of index, stocks can be dropped and can be 

replaced by another stock. After making the necessary adjustment in index following 

any drop-and-pick, usually terms of outstanding derivatives on that index do not 

change. The accuracy of reported level of any index is important while making any 

decision for index derivatives contracts. The level of index will be accurate if the 

component stocks are being traded, stock prices are regularly reported and market price 

of stocks reflecting price movement in related markets. IOSCO technical committee 

(2003) pointed out some important issues to maintain an accurate index and they are: 

 

 Composition of the index, 

 Weighting and calculation of the index, 

 Dissemination method of the index and, 

 Adjustment or rebalancing process of the index.         

 

Sutcliffe (2006, p. 3) has mentioned an important aspect of stock indices. According to 

him, all the indices except DAX index reflect stock price movement without 

considering dividend payment. Share price moves significantly in pre and post-dividend 

period. Therefore Sutcliffe states “.. stock market indices are usually price indices rather 

than returns or performance indices.” (2006, p. 3). 

 

3.2.1 Types of stock index: 

 

Sutcliffe (2006) noted two criteria to categorize all share market indices, weight and 

average system. In the weighting system, index can be constructed based on price, value 

or capitalization. Arithmetic or geometric mean is used for averaging index value. 

 

Weighting system: In price weighted system, share prices are considered primarily to 

calculate index value regardless market capitalization and thus, highly priced shares rule 

the index. A good example of price weighted index is Dow Jones Industrial Average 

(DJIA). As price of shares changes dramatically due to share splits and dividend payout, 

price weighted index value can change intensely. Furthermore, this system of 

calculating index overlooks market capitalization of stocks. Therefore, price weighted 

indices are not popular in stock exchanges. (ETFDB, 2009)   

 

Capitalization weighted index considers the market value of its components stocks 

outstanding stocks. If an index consists of 3 stocks then the weight of each stocks will 

change depending on the price of each stocks multiplied by number of outstanding 

shares. This indexing system is give higher weights to more liquid stocks and therefore 

provides better measurement than other index. Moreover, depending on the importance 

of each share in the average portfolio of shares, every share price is weighted. (Sutcliffe 

2006, p. 5) 

  



15 

 

Many indices are using capitalization weighted system. Recently, free float adjusted 

capitalization weighting system is adopted by many exchanges. The benefit of free float 

adjusting is to remove non-liquid or not-tradable stocks, holding by government or 

employees, and make the   index more realistic (Sutcliffe 2006, p.5). 

 

Averaging procedure: Indices use either arithmetic mean or geometric mean to 

calculate the index value. Geometric mean overemphasizes price change of smaller 

companies and underestimates the price change effect of large company stocks. This 

feature of geometric mean actually emphasizes on slow growing companies instead of 

large companies which are experiencing rapid growth because of past performance. 

Thus, geometric mean minimizes the true rate of stock price increase from the indices. 

In the long term, geometric index does not show the actual price rice in the market.  

 

3.2.2 Importance and uses of stock indices: 

Stock indices reflect the price and performance of the constituent stocks. Investors can 

get a quick look of the overall market through indices. Index for a single industry can 

state the performance of that industry performance in market. Historical movement of 

an index value can give the investors helpful insight for their investment decision. 

Besides, index is a convenient tool for forecasting market performance.  Investors can 

also use index as a benchmark and compare their own portfolio with indices. 

(mistakesintrading, 2011) 

 

An index can be viewed as a diversified portfolio because of the combination of 

different stocks and instead of analyzing individual stocks, investors can invest in 

exchange traded funds or index mutual funds. Futures and options on indices are helpful 

tools to investors for hedging. 

 

Index fund is actually a kind of mutual funds where investment in made on the stocks 

under an index. This fund can either invest on a few stocks involved in the index or all 

the stocks to achieve return equal to market index. Active investment allows improving 

the performance of the fund by balancing the stocks under the index in an optimal way 

whereas; fund managers can only follow passive strategy by maintaining same weight 

of stocks in the index. (IOSCO, 2003)    

 

Exchange-traded funds or ETF became more popular than index funds because of their 

flexibility and tradability. ETF shares are traded in the exchanges and investors can buy 

or sell them like equity shares.  

 

Index models: In 1950s, Markowitz came up with portfolio theory which explains the 

investment strategy through portfolio. Investors can form a portfolio with lowest risk to 

earn an expected return or they can diversify the portfolio to earn maximum return at a 

certain level of risk. Besides the calculation of return and standard deviation of the 

portfolio, finding correlations among stocks is also important. These calculations make 

it difficult to form a desired portfolio especially when the portfolio contains lots of 

stocks.  Index models are widely used to ease the process of forecasting correlation 

structures.  (Eltion et al., 2009, p. 131-132) 

 

Single index model assumes that one factor which explains covariation of stocks return 

and affect stock return by systematic risk can be presented by index. The correlation of 

stocks in the portfolio can be cause by market index and by relating return of stocks 
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with market index, correlations among stocks is possible to calculate (Elton et al., 

2009). The following equation for the return of a stock can simplify the single index 

model: 

 

                   
 

Here    and    are random variables where    denotes market index rate of return and 

   is unsystematic risk of stock.    is a constant and measures expected changes in    

given a change in   .    is the abnormal return of stock i. Single index model helps 

investors to obtain optimal portfolio using less inputs in Markowitz portfolio selection 

method. But to produce more realistic analysis, multi factor models are more useful as 

share return is dependent on many factors other than market index.    

 

3.2.3 Problems with stock market indices: 

 

Long term downward bias: one of the disadvantage of using geometric 

mean in averaging system because it reduce the effect of price increase and overstate the 

fall of stock price if all the share prices do not have proportional change (Sutcliffe, 

2006). Cootner (1966, cited at Sutcliffe 2006, p. 13) states that, a market index which is 

using equally weighted geometric index can be beaten easily. Study by Marks & Stuart 

(1971, cited at Sutcliffe 2006, p. 13) reveals that the geometric indices are not a suitable 

measure for long term price movement.      

 

Weighting problem: Weighting system is criticized as it can be 

dominated by few large companies because of their high price or high number of share 

in the market. The overall index value can change significantly with the change of those 

large stock prices. An unweighted system is recommended to overcome the limitations 

of value weighted system and gives same importance to all stocks (Redhead, 2008). 

 

Selection bias: If the index is formed with all the stocks of an industry or 

and exchange, there will be no selection bias e.g. TOPIX index in Tokyo exchange. In 

the case of indices with selected and limited stocks like TOPIX100 or KOSPI 200, two 

kinds of biasness can mislead the index. The first biasness occurs during the stock 

selection and the second one is during changing the index over time. If an index consist 

only large companies, the definition of large company can differ in exchange to 

exchange.   And during the modification of index, companies with long term high 

growth can be replaced by newly formed high growth firm because of short term slow 

growth.  (Sutcliffe 2006, p. 15) 

 

Sector error: if the exchange is dominated by any industry, price changes 

in stocks under the industry for any macro-economic factor can change the index 

overlooking the performance of other industries. For example, Bangladeshi stock 

market is dominating by financial and banking sector. For changes or introduction of 

rules for the industry affect the entire stock market of Bangladesh.    

 

Inflation effect: stock indices can be affected by macroeconomic 

variables. Singh (2009) found correlation between inflation and Bombay stock index 

sensitive index (SENSEX). 
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Rebalancing problem: usually indices are modified or rebalance yearly 

or periodically. Sometimes indices are affected for short term after adding or deleting 

shares. Because of lack of transparency and information, investors can be confused and 

make wrong decision by looking at the index value right after the index adjustment.     

 

3.3 Perfect market and efficient market: 
 

According to DeGennaro (2005), any interruption of trading in financial market is 

market imperfection. He also pointed that, imperfection can interrupt rational market 

participants from holding market portfolio and from being in their preferred risk level. 

Investors want maximum return from minimum risk and therefore they cannot achieve 

their expectation due to market imperfection. DeGennaro (2005) also implies that 

market imperfections generate costs and create business opportunities. Cost, this is 

generating from transaction, somehow going to another party. These costs can be 

transaction costs, tax or other regulatory expenses, agency cost and opportunity cost as 

well as.  Megginson (1997, p. 3) noted few expected characteristics of a perfect market 

and they are: 

 

 Absence of transaction cost and other factors that make obstacle in trading. 

 Same expectations from the market participants on economic factors like 

interest rates. 

 Free entry and exit in the market 

 Market participants can have access to all freely available information 

 Large numbers of buyers and sellers without dominating each other. 

 

Not all of these characteristics are available in every market but investors can expect 

fair pricing at the market to make rational decision. Thus, instead of expecting a perfect 

market, we can expect an efficient market with following features (Watson & Head, 

2007): 

 

 Operational efficiency: a market with operational efficiency will have 

minimal transaction cost with quick effect of required trading. 

 Pricing efficiency: existence of fair price, reflecting all the available 

information in the market concerning past and upcoming future. 

 Allocation efficiency: the market will allocate funds to where the funds can 

be properly used. 

 

The famous „Efficient Market Hypothesis‟ or EMH is based on the capital market 

security price and states that prices are the entire reflection of all available information 

(FAMA, 1970). According to this hypothesis, an efficient market will quickly adjust the 

security price upon arrival of new information. But in reality, prices can be diverse in 

different speed and thus, market efficiency can be exists in different forms. Most 

common forms are weak form, semi-strong form and strong form. 

 

In weak form of efficiency, stock price reflects historical information. In semi-strong 

form, the prices reflect historical information as well as all public information. So, 

investors can not earn abnormal earning from semi-strong efficient market since prices 

are quickly changing according to the publicly available information. Strong form of 

efficiency is difficult to find in markets since some inside trading exist in the market. 
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According to the theory, it is not possible to make abnormal profit in strong efficient 

market. (Watson & Head, 2007) 

 

3.4 Volatility: 
 

3.4.1 Volatility in stock market: 

 

When investors are buying a stock, they are expecting two kinds of return, dividend 

income and return from the stock price change. Therefore, holding period return (HPR) 

of a stock can be calculated by the following equation (Bodie et al., 2008, p. 134): 

 

HPR 
                                                      

               
 

 

But the dividend and ending price of a share can differ with the expectation of the 

investor because of several factors. Since the expected return is not assured, the 

variation or the deviation of return from the expectation is the volatility of the 

investment. According to Poon (2005, p. 1), volatility is the spread or variation of 

possible outcomes over time of an uncertain variables. We can measure the standard 

deviation, σ, of the expected rate of return with this equation: 

 

  √
 

   
∑          

     

 

Where,    is the return on day T, µ is average return over T time period. The square of 

standard variance or    is variance and both of them are used to measure the uncertainty 

of expected return. Standard deviation has some advantage over variance e.g. it has the 

same unit of measure as the mean, and that is why, it is more convenient and widely 

used (Poon 2005, p. 1). 

 

3.4.2 Measuring different kinds of volatilities: 

Different types of volatilities have been studied by specialists. Models have been 

developed to measure level of volatilities. One type of volatility is Actual volatility 

which is the amount fluctuations of any asset return. It is always changing but it has a 

value in every moment. A common use of actual volatility is in Black-Scholes equation 

and in practice, it can be said that, the actual volatility of this asset is 15% and it was 

12% before 2 hours. (Paul Wilmott, 2007) 

 

Historical or realized volatility is the historical measurement of the amount of asset 

return fluctuations. Mathematical models are used to measure this volatility for a 

specific time period and it can be used to predict future volatility.  In relation to 

construct volatility, historical volatility models (HIS) are the simpler models comparing 

to other volatility models. According to Poon (2005), among the different historical 

price model the random walk model is the simplest one, where the difference between 

consecutive period volatility is modeled as a random noise:   

 

σt    =  σt−1 + vt  

 

where,  

σt   = today‟s volatility  
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σt−1 = yesterday‟s volatility 

vt = random noise 

 

Exponentially weighted moving average (EWMA) model is an example of historical 

model developed by the JP Morgan RiskMetrics
TM

. It was a very popular model to 

estimate the conditional variances. The measure of conditional variance through the 

EWMA model is as follows:   

 

ht =  (1-λ) ∑      
      (rt-j-r)

-2
 

  

where  

ht = conditional variance at time t 

λ = decay factor, which can be estimated. Suggested value for the λ  JP Morgan 

RiskMetrics
TM

 is 0.94 

 

Implied volatility can be (Häfner, 2004) observed from the Black-Scholes formula if all 

the parameters (including market price) except volatility are known, then the volatility 

can be calculated from the formula and that volatility is implied volatility. Implied 

volatility is usually market based volatility as future market expectation is perceived by 

the implied volatility. Implied volatility approach is better than other approaches in 

relation to behavior of investors, past events and forecasted events. Others approaches 

only consider the historical data but implied volatility approach takes into described 

variables as well as historical data. In an efficient market, implied volatility reflects the 

information value and can be used to measure the future volatility (John L & Stephen, 

2007). However, implied volatility also has some limitations too.  It is not a justifiable 

approach to apply for deep-in-the-money and deep-out-the-money options.  

 

Cluster is the best representable way for the financial market volatility (Spoon 2005, p. 

37).  The ARCH (Autoregressive Conditional Heteroscedasticity) model proposed by 

Engle (1982) was intended to figure out the persistency of volatility in a special case 

like inflation period.  In stock return volatility analysis it assumes that the error terms 

will be constant overtime. Therefore, it makes the conditional variance of stock return a 

reasonable one. Without using the past standard deviations, ARCH model formulate 

conditional variance of stock returns with maximum likelihood method. Engle (1982) 

proposed the ARCH (q) as follows: 

 

ht = α0 +∑     
 
       

 
  

 

where, the conditional variance ht is strictly positive with α0>0 and αi>0. All of the 

coefficients in this equation are assumed to be non-negative. Non-negativity constraints 

and no specific way to find out the value of p were the main limitation of this model.  

 

Bollerslev (1986) and Taylor (1986) extending the ARCH (q) model of Engle (1982) by 

generalizing the ARCH(q) model to GARCH (p,q). Previous investigation proved that 

GARCH (p,q) is more parsimonious than ARCH model. And the model is:  

 

ht = α0 +∑    
 
       

 
 + ∑   

 
         

 

where, α0> 0. For GARCH (1, 1), the constraints α1 ≥ 0 and β1 ≥ 0 are needed to ensure 

ht is strictly positive. 
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Akgiray (1989) examined that GARCH (1,1) gives the most reasonable value in relation 

to estimated volatility. Therefore in our research, among other GARCH and multivariate 

econometric models, we focused on the GARCH (1,1).  

 

Though we focused on the GARCH (1,1), the alternative approach to explain the 

volatility of a financial time series is the stochastic volatility (SV) models. Like other 

models SV model does not use practical and direct tool for volatility forecasting. It‟s a 

theoretical model. The SV model is broadly discussed by Hull and White (1987). An 

extra additional innovative term in the SV model makes the model more flexible than 

ARCH model (Poon 2005, p.59). The discrete time SV model is as follows:  

 

rt = μ + εt , 

εt = zt exp (0.5ht), 

ht = α0 + βht−1 + υt, 

 

where υt (random noise) may or may not be independent of zt (white noise). Hull and 

White (1987) found that the correlation between the two innovative terms produces 

volatility asymmetry. The MCMC (Monte Carlo Markov Chain) approach is a recent 

approach to modelling stochastic volatility. According to Tsay (2002) the mathematical 

description of the MCMC approach is:  

 

rt = at , 

at = √     
ln ht = α0 + α1 ln ht−1 + υt  
 

where εt    N(0, 1), υt   N(0, σ
2
ν ) and εt and υt are independent. In the MCMC approach 

natural logarithmic conditional variance (ln ht) is used whereas only conditional 

variance (ht) is examined. Due to the use of volatility error items MCMC is more 

flexible than the ARCH models. On the other hand, second noise term increases the 

difficulty of this model and it cannot be used for direct estimation through maximum 

likelihood.  

 

Any volatility, actual or implied, can be future volatility for a specific future time period 

or just a future time instant.  

 

3.4.3 Risk and volatility: 

Poon (2005) distinguished the risk from volatility. He mentioned that, “Risk is 

associated with undesirable outcome, whereas volatility as a measure strictly for 

uncertainty could be due to positive outcome.” (2005, p. 1).  He also noted that, since 

volatility or standard deviation only calculated measures the spread of distribution but 

do not give any information on its shape. 

 

There are two types of risks, systematic risk and unsystematic risks. Systematic risk is 

unavoidable and can cause by macro-economic factors. The overall market can be 

affected by systematic risk. Whereas, unsystematic risk is avoidable by different kind of 

risk-aversion techniques and that is why it is also called diversifiable risk or specific 

risk.  
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In stock markets, very popular technique of avoiding unsystematic risk is by making 

portfolio investment. By diversification or investing stocks from different industries and 

by mixing up risky and risk free assets, investors can reduce overall risk of their 

portfolio. Even after knowing that investment on stocks is riskier than investment on 

Treasury bills, example of risk free asset, investors go to stock exchanges for higher 

return.  But by a good combination of assets, depending on expected rate of return and 

risk tolerance level of investor, investors can reduce some of the unsystematic risk from 

their investments.  

 

Another risk reduction technique is hedging. Hedging is simply the basic strategy or 

background of derivatives. It means taking a position to be safe from risky investment, 

or protect from unexpected cash flow. In some extent, it is like insurance where a 

premium must be paid to secure the position. All the derivative products are hedging 

instruments.     

 

3.4.4 Derivatives and underlying market volatility: 

Baldauf and Santoni (1991), Pericli and Koutmos (1997), Antoniou et al., (1998) 

studied S&P 500 index in the USA and supported the theory that derivative trading 

reduce (or no increase) the cash market volatility after introduction of derivatives. 

Galloway and Miller (1997) used the Mid-cap 400, Dennis and Sim (1999) for Australia 

and Cohen (1999) for the USA, UK and Japan also found the similar positive impact of 

derivative introduction. Becchetti and Caggese (2000) used different models for some 

European countries and examined that index options introduction decreased volatility in 

Dutch market and had no effect in Austria, France, Switzerland and UK where they also 

found negative impact, increase of volatility, by index options introduction in the 

German market. 

 

Increase of volatility in cash market after introduction of derivative trading results by 

uninformed speculative traders (Cox in 1976, Stein in 1987, Harris in 1989). 

Information content of prices decrease and those traders in the future market add noise 

to the spot market. Further researches by Lee and Ohk (1992) for USA, UK and Japan, 

Antoniou and Holmes (1995) for the FTSE 100 in UK, Chang et al., (1999) for the 

Nikkei index in Japan supported the fact.  In twenty first century, Chiang and Wang 

(2002) for TAIEX future in Taiwan, Ryoo and Smith (2004) for the Korean market and 

Pok and Poshakwale (2004) for the Malaysian market examined the effect of index 

future introduction on cash market and found an increase in volatility. Some of the key 

factors working behind increasing or reducing volatility in market after launching 

derivatives are speculation, information asymmetry and role of investors.   

 

Speculation: Speculators take risk to gain additional profit by making 

investment decisions considering potential price movement. Instead of betting blindly, 

speculator take calculated risk and want to earn money quickly. Kolb mentioned three 

kinds of speculators according to the length of time of holding a position. Scalpers‟ 

plans to hold a future position very short time and earn short amount of profit in each 

transactional but make large numbers of transactions. Through massive transactions, 

they provide liquidity in the market. (Kolb, 2000)  

 

Another type of speculators is „day traders‟ who keep the future position lengthier than 

scalpers but not overnight. „Position traders‟ on the other hand keep the position even 

for months. But, position traders need to carry a greater risk which makes most of the 
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speculators either day traders or scalpers. Anyhow, since they bet on their expected 

price movement, risk of speculation is always high. 

 

For derivative market, Kawai (1983), Skinner (1989) argued that an increase in 

speculation accompanying derivatives market will stabilize prices by reducing price 

fluctuations and according to efficient market hypothesis, by pushing the prices into 

equilibrium. Because of having low cost transaction, derivatives can attract more 

uninformed and inexperienced traders; speculation can mislead price leads and increase 

volatility in underlying market (Rabbani & Bhuyan, 2005). Hodgson and Nicholls 

(1991) also reconfirmed that, through speculations and arbitrage strategies, volatility in 

market can increase with derivative market.  

 

Role of information:  Through the derivatives market, investors receive 

information on future prices of stocks in cash market. Damodaran & Lim (1991) 

supported the idea and found lower level of price fluctuation by an increase of 

information transmitted. They also noted that, investors can utilize information from 

options to understand future strategies better than asset combination or portfolio 

development. On the other hand, the studies by Chau et al., (2008) resulted in that an 

increase of information flow can cause additional volatility. Information asymmetry is 

less severe in derivatives market than spot market and uninformed traders can use 

derivatives market a convenient platform (Subrahmanyam 1991).  

 

Role of investors trading: Derivatives market allows investors to hedge 

risk without making any change in their portfolio. Also the investors will have less 

direct market impact resulting lower volatility (if underlying securities were needed to 

trade) and stability (ASX, 2006).        

 

3.5 Liquidity: 
 

Liquidity is one of the fundamental concepts in the financial world. In general, market 

liquidity is defined as the buying and selling power of large quantities of an asset during 

the short period of time.  According to Amihud et al., (2005), liquidity is one of the 

important factors that can explain stocks‟ return and time series of aggregate returns. 

Therefore the importance of liquidity is immeasurable in asset pricing theory.  There are 

only a few models that explain the relationship of the volatility, trading volume and 

liquidity. In the order driven market, higher trading activity creates higher liquidity in 

the market. Higher trading volume reduces the cost of waiting time (Rosu, 2009) that 

makes the spread smaller. Eventually the price impact is becoming lower and lower that 

results in enhancement of the liquidity. Choridia et al., (2005) analyze the relationship 

among the liquidity, trading and volatility. They examined US stock market data from 

1991 to 1998 and observed a significant positive relationship between return and 

liquidity. On the other hand, the relationship between volatility and liquidity was 

examined and it was negatively correlated. Mayhew et al., (1999) examined the 

importance of options on the underlying stock. They studied on the American Stock 

Exchange (AMEX) and Chicago board of Options Exchange (CBOE). They found that 

highly volatile and larger trading volume increases the liquidity. If the spread-to-death 

ratio of the options market is increased than it creates a significant negative impact on 

the liquidity of the underlying stocks. Derivatives, especially options listing decrease 

the pricing error of the stock market and make the market quality higher (Kumar et al., 

1998) that increase the liquidity of the market. Engle & Russell (1998); Dufour & Engle 
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(2000) and Engle (2000) analyzed the liquidity and volatility relationship by using 

intraday (high frequency) data and found a positive relationship. Liquidity can help to 

determine the stock market efficiency (Chordia et al., 2001). They measured the 

liquidity and efficiency of the financial market. Further they studied how equity market 

absorbs the imbalances during different liquidity condition. They found that equity 

market absorb order imbalance during the liquid regime. Scholars have examined many 

times on the liquidity, volume and volatility issues. Volatility and volume are persistent 

and highly related to each other (Xu et al., 2006). They also found that shorter 

observation period creates higher volatility and liquidity as there is always a higher 

expectation of news arrival. Early research reveals that derivatives trading increase the 

liquidity and also create a depth in the cash equity market (Besembinder & Seguin, 

1992). Kalodera & Schlag (2003) found positive relationship between the option market 

trading activity and liquidity. They investigate their research by using transaction based 

liquidity measure (volumes and trading frequency).   

 

Gourierouxl et al., (1999) analyzed the intra-day stock market activity by proposing 

weighted durations i.e., time need to buy or sell a predetermined volume or value of 

stock. The duration between the buying and selling of stock can interpret the liquidity of 

the stock market. According to Gourierouxl et al., (1999) the model is:  

 

                                                   
  

                         ) 

 

                                                                   ∑    ∑        
   

       

   ) 

 

Here,  

DurQ
Q*

t  =   the volume duration  

Qt                  =  the cumulative number of stocks traded in time t 

Nt            =  the total number of trades  

 

Lesmond et al., (1999) also investigated the liquidity measuring technique and finally 

introduce another model for approximating the liquidity in such an environment where a 

stock return is zero. They assume that transaction cost will remain in the market and the 

investor (marginally informed) will trade only if the value of information is greater than 

the respective transaction cost. Therefore high transaction cost will stabilize the price 

movement or reduce the price movement. In general, high transaction cost has a 

significant negative influence on the liquidity. According to Lesomond et al., (1999) the 

common market model regression of the return on stock h on day d is:  

 

R
*
h,d = BhRm,d + ɛh,d 

 

Bh     =   Sensitivity of the stock h 

Rm,d =   Market return on day d for stock h 

ɛh,d  =   Public information shock on day d.  

Moreover ɛh,d is assumed to be normally distributed with a zero mean.  

 

Comparing with the earlier studies on liquidity measuring technique Amihud (2002) 

provides a more effective and adaptable model for measuring liquidity. Amihud (2002) 

shows the price impact that is related with certain changes in the trading volume. 

Amihud‟s measured the liquidity as the ratio of the daily absolute return to the trading 
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volume. In his illiquidity and stock returns analysis to show the cross-sectional and time 

series effects he used the following model: 

 

ILLIQ
A

h,t  = 
 

 
 ∑       

       

 
    

 

The measure is ILLIQ
A

h,t  is calculated for the stock h for month t. During the month of 

the measured he studied for all the positive-volume days, D. In the model, Rh,d is the 

return on stock on h on day d . VOLDh,d means the daily trading volume in the 

domestic currency on day d for stock h.   

 

On the basis of variables there are two types of liquidity measure. One is single variable 

liquidity measure and another one is multi-variable liquidity measure. Another 

important issue for measuring liquidity is the time-horizons of the data collection. 

Previous studies were done by both high-frequency and low-frequency data. However, 

high-frequency data give the more precise result in the liquidity measurement. In our 

study we have used the intra-day trading volume for measuring the liquidity effect. Lee 

& Swaminathan (2000) analyzed the price momentum by investigating the trading 

volume.  

 

3.6 Derivatives: 
 

3.6.1 History and growth of derivatives: 

 

‘Although the benefits and costs of derivatives remain the subject of spirited debate, the 

performance of the economy and the financial system in recent years suggests that those 

benefits have materially exceeded the costs.’-Alan Greenspan (Forbes, 2003) 

 

‘We view them as time bombs, both for the parties that deal in them and the economic 

system’- Warren Buffett about derivatives (Forbes, 2003) 

 

Derivative contract is a certain type of contract where the contract holder has the 

obligation or choice to buy or sell underlying assets at a certain future time. Underlying 

assets can be any commodity or financial asset e.g. stocks, interest rate and currency 

exchange rate. The contract is called derivative instrument or derivative contract since 

the price of the contract is derived from the price of the underlying asset. In many 

countries derivatives on commodity (e.g. wheat) have started a long time back but those 

contracts were mostly performed unorganized and without any central exchange. 

Derivatives are hedging tools which meant to reduce risks of investment.  Most popular 

forms of derivatives are future, forward and options contract. Investors can buy or sell 

derivative contracts on exchange or over-the-counter (OTC) market. 
 

Table 2: Number of exchange traded derivative contracts traded worldwide (in „000) 

Products 2008 2009 % 

Change 

% of 

whole 

Equity Index   6,488,621   6,381,989  -1,6%  36,10% 

 Individual Equity   5,511,194   5,554,015  0,80% 31,40% 

 Interest Rate   3,204,838   2,467,763  -23,0%  13,90% 

 Currency   597,481   984,484  64,80% 5,60% 

 Agricultural   894,633   927,609  3,70% 5,20% 
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 Energy   580,952   655,931  12,90% 3,70% 

 Non Precious Metals   198,715   462,541  132,80% 2,60% 

 Precious Metals   157,443   151,260  -3,9%  0,90% 

 Other   44,896   114,436  154,90% 0,60% 

 Total   17,678,777   17,700,032  0,10% 100,00% 

Source: FIA, 2010. 

 

The figures in the Table are showing number of derivative contracts traded in 70 

exchanges worldwide. Exchange traded contracts are structured and regulated by 

exchanges but OTC derivative contracts are more customized and are created by two 

parties. Although OTC contracts are the initial form of derivatives, nowadays both 

forms, OTC and exchange traded derivatives exists side by side. As of June 2007, 

global OTC derivatives notional amount outstanding was more than 5 times than 

exchange traded derivatives (Deutsche börse group, 2008).  

 

Derivatives in the stock market became popular to the western countries during the last 

century. According to BIS statistics 2008, from 1995 to 2007, global financial growth 

was around 24 percent per year in terms of notional amount (Deutsche börse group, 

2008). Asian markets also adapted the idea of derivatives contracts later on.  Investors 

in stock market found derivatives very useful tool of hedging. Derivatives can provide 

investors benefits in different ways with different possible options. During the downfall 

of price an asset holder can hedge the risk of experiencing loss by using futures or 

options contract. While holding the assets, an investor can even earn extra profit from 

intraday positions by purchasing futures. It is also possible to forecast long term 

investment through derivatives with long term maturities. Even nowadays markets are 

facilitating to combine derivatives products and gain greater and secure returns. 

 
Table 3: Regional breakdown of global derivatives and equity markets (as on June 2007) 

 Derivatives   Equities 

 Market 

share               

(%) 

Not. amount 

outstanding(€trillion) 

Market 

share (%) 

Not. Amount 

outstanding(€trillion) 

Europe  44 200 28 12 

North 

America 

39 181 35 15 

Asia 13 58 31 14 

Rest of the 

world 

4 18 6 2 

Source: Deutsche Börse group, 2008. 

 

Derivatives market offers lower fees, commission and spread resulting lower transaction 

cost and cheap hedging facilities. Exchange traded derivatives are more transparent than 

OTC derivatives and even in some extent than underlying markets. Regulatory 

committee and SEC are extra conscious on derivatives contracts. Financial future 

contracts started from 1972. Commodity futures contracts which involved agricultural 

goods or industrial commodities was popular and Chicago board of trade started formal 

trading of future and forward contracts since 1849 (Dodd, 2004). 
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3.6.2 Futures, forward and options: 

Futures, forward and options are the most popular derivatives instruments in the stock 

market. By definition, future contract is an agreement between a buyer and a seller of 

exchanging assets at a specific price at the end of a specific period of time. In financial 

futures contracts, buyer and seller can buy or sell stocks, interest rate or currency. 

Instead of making any actual trading at the point of making the contract, parties 

involved in the contract agrees to buy or sell a specific item at a specified date. 

(Fabozzi, 2009) 

  

Forward contracts are pretty much similar to future contracts but they are not so 

standardized and traded on OTC markets. The following table contains major 

differences among forward, future and option contracts. 

 
Table 4: Major differences among Forward, Futures and options 

 Forward Futures Options 

Contract buyer and seller have 

obligation 

buyer and seller have 

obligation 

Seller has obligation, but 

the buyer has an "option" 

not obligation 

Contract Size Not standardize Standardized Standardized 

Expiry Date Depending on the transaction Standardized Standardized. American 

style or European style. 

Transaction 

method 

Negotiated directly by the 

buyer and seller 

Quoted and traded on 

the Exchange 

Quoted and traded on the 

Exchange 

Guarantees None. Difficult to pull back 

the operation since profits 

and losses are settled in cash 

at expiry. 

Parties from both sides 

need to deposit margin.  

Buyers pay premium to 

sellers. Sellers also 

deposit margin with 

following sums made 

based on market. 

Underlying assets also can 

be used as guarantee. 

Secondary 

Market 

None.  Futures Exchanges. 

Contract can be 

exercised or quit prior to 

expiry realizing profit 

and loss. 

Options Exchange. 

Contract can be exercised 

or quit prior to expiry 

realizing profit and loss. 

Institutional 

Guarantee 

The contracting parties Clearing House Clearing House 

Settlement Mostly cash settled. By delivery or cash 

settled. 

By delivery or cash 

settled.  
Source: CFTIC, 2010. 

  
An options contract in financial terms is also a derivative tool like future and forward 

but options contract give the buyer an option to execute the contract instead of an 

obligation like in future contract. Ancient Phoenicians and Romans used trade terms 

similar to options during 3500BC (CBOE, 1995). During 1700s, individuals used 

options in private transactions but over the counter call and put options began trading in 

USA during late 1800s. But it was in a small amount of trading before 1900s. Different 

kinds of practices were used in the early 1900s but the real exchanged traded option was 

introduced after the establishment of CBOE (Chicago Board Options Exchange) in 

1973. 
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3.6.3 How options contract works: 

According to the exercise style options are mainly two kinds (Fabozzi et al., 2009). In 

American style options, the contract can be exercised any time up to and including 

expiration date but in European style, option can be exercised only on specified exercise 

date.  

 

When the option contract gives the buyer the right to buy the underlying asset, it is 

called Call option. The contract which gives the buyer right to sell the underlying asset 

is called Put option. The following example can simplify the differences. 

 
Figure 5: Profit and Loss in different positions in options contract 

Source: NSE, Equity Derivatives: A Beginner‟s Module Curriculum (p. 31). 

 

Investor A is buying a European call option of a stock with the following terms: 

 The strike price is 75SEK 

 Expiration date is in three months. 

 

The investor needs to pay some money as premium; e.g., 5SEK which is the price of the 

option contract. If the current market price is 60SEK and after three months if the 

market price is less than 75 SEK, the buyer will not exercise the contract but he is 

losing only 5SEK that he paid as option price. But if the price become more than the 

exercise price, say 85SEK, then the investor can buy the stock with only 75SEK and 

make a profit of 5SEK ignoring the transaction cost and after the option price.  

 

On the other hand, the writer or seller of the contract is getting the premium 5SEK when 

the contract is not exercised by the buyer. But, if the investor A buys the stock at 

expiration date, the writer is hypothetically losing 10SEK per share. The writer is 

getting the premium anyway. 

 

A buyer of a put option on the other hand, predict that the price of the stock will go 

down and by buying a put option, the investor is hedging the risk of losing from that 

price fall or is going to earn profit from the price fall without holding share of the 

underlying stock. For the same stock mentioned in the above example, if the holder of 

the stock predicts that the price will fall, he can go for a long put and gain profit from 

price fall.  
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3.6.4 Index options: 

CBOE first started trading option on S&P 100 index in 1983. Comparing other 

derivative products, index options is quite new in many markets. In Asia, Japan 

introduced index options in 1989 and only three Asian countries introduced it in 

twentieth century. Characteristics of index options are as follows:   

 

Underlying asset: The major difference between an equity stock options 

and equity index options is of their underlying assets. While, shares of a company are 

the underlying assets in stock options, parties in index options can buy or sell options on 

the changes of value of an index. Buyers of index options only get the right to buy the 

value derived from the index, they do not get the right to buy or sell underlying stocks 

in the index. The underlying instrument in index option is valued by the underlying 

index of stocks times a multiplier which differs in different exchanges and has no 

relation with any particular number of share.   

 

Pricing factors: The price of index option varies and moves with the 

movement of underlying index. Main factors those affect the contract price are similar 

with stock options i.e. strike price, volatility, duration, dividend paid by stocks (index 

constituents in index option) interest rate etc.  

 

Volatility: since an index is a combination of different stocks, it works as 

a diversified portfolio and less effected by price movement of only one or few shares. 

Effect by movement of single share price can offset by other stocks in an index. But 

macro-economic factors like unemployment rate, natural disaster, inflation and 

government or regulatory changes can affect index options. Still, the volatility is less 

comparing stock options.   

 

Risk: as like as stock options, risk for uncovered index option writer is 

unlimited where the buyer has limited risk. The premium buyers paying to buy the 

contract is the maximum loss they can incur. But off course, the writer can hedge risk 

by another derivative contract.  

 

Settlement: since there is no physical asset involve in index options, 

parties involve in contract only transfer money during the execution of the contract. 

This term, cash settlement, is distinctive in index options than stock options.  

 
Table 5:  Major differences between stock options and index options. 

 Stock options Index options 

Underlying asset Stock of a company Index 

Settlement Delivery of underlying 

stocks or cash settlement 

Cash settlement 

Volatility  Usually less than stock option 

Purchasing rights Shares of underlying stock Continuously changing  value of an 

index 

Exercise Generally only American 

style 

Either American or European style 

  Source: OIC, 2009. 

 

Besides the benefits of buying a derivative instrument, like stock options, index options 

buyers experience some more benefits.      
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 Instead of considering and making transaction on different individual stocks, 

index options enable investors to diversify their investment with a single 

decision. Since an index can reflect a bunch of stocks, it is already diversified 

and investing on that index can reduce risk and transaction cost to the investors. 

 Index options buyers possibly loose the premium they are paying while buying 

the option at worse situation. This allows the buyer to limit their risk. 

 By only paying the premium, index options allows the buyer to have market 

exposure relating the value of the contract. Thus, index options providing 

leverage to buyers. 

 Listed index options provide the holders a guaranteed contract performance 

through the rules and regulations by exchanges and by options clearing 

corporation (OCC). 

 

Basic trading strategy of Index options: 

 

Besides the differences than stock options, index options follow some common form of 

rules and strategies. Country wise the rules and strategies can vary in some content as 

well as the premium, transaction costs and margin requirement. The following example 

of index options trading is just a hypothetical and sample trading scenario without 

considering any cost.  

 

An index named ABC is at a level of 150. An investor, XY want to buy a 6-month ABC 

155 American call. The price or the premium is quoted 20SEK for this contract. To buy 

this contract, XY needs to pay SEK2000 (20SEK*100 multiplier). This SEK 2000 is the 

maximum amount the investor can lose if the ABC is less than 155 levels during the 

expiration date. The breakeven point of one ABC index level is 175 (strike price 

155+20SEK premium). XY will have profit from this contract at expiration if the ABC 

index settlement value is above the BEP. 

 

After six months, if the ABC index is 185 level, then XY will gain profit of SEK1000 

(100*30-2000). But if the index level is 145, then XY shall not exercise the contract and 

will have SEK2000 loss. The following table shows the scenario. 

 
Table 6:  Loss from index movement. 

 ABC index level 

145 (below strike) 

ABC index level 

moved to 165 

(between strike 

and BEP) 

ABC index level 

185 (above BEP) 

Move in level of 

Index 

-5 pts. +15 pts. +35 pts. 

Value at call per 

contract at 

expiration 

0  

(Out of the money) 

SEK10 SEK30 

Less premium paid 

for call per 

contract 

SEK20 SEK20 SEK20 

Net profit/Loss per 

contract *SEK100 

-SEK2000 -SEK1000 +SEK1000 

 Source: OIC, Understanding index options (2009). 
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If the investor predicts a fall of ABC index and want to go for a long put position, he 

can buy a 6-month ABC 140 American put instead. With the same premium, the BEP 

will be SEK120 (strike price 140-premium 20). The possible scenarios after 6 months 

are illustrated below: 

   
Table 7: Profit from index movement 

 ABC index level 

155(above strike) 

ABC index level 

reduced to 130 

(between strike and 

BEP) 

ABC index level 

115 (below BEP) 

Move in level of 

Index 

+5 pts. -20 pts. +35 pts. 

Value at put per 

contract at 

expiration 

0  

(Out of the money) 

SEK10 SEK25 

Less premium paid 

for put per contract 

SEK20 SEK20 SEK20 

Net profit/Loss per 

contract*SEK100 

-SEK2000 -SEK1000 +SEK500 

Source: OIC, Understanding index options (2009). 

 

3.6.5 Characteristics and applications of derivative markets:  

Financial derivatives markets are often characterized differently comparing spot 

markets. The following attributes differ in exchanges and OTC markets.  

 

Leverage: Derivative contracts provide leverage to investors by allowing 

investing a small amount of capital to multiply the return. For instance, in the example 

of index options, the investor needed to pay only the premium or price for option 

contract to buy the call and at the expiration date, he just received the profit (when the 

strike price was more than market price). This facility attracts more investors in the 

market along with speculators and makes the market more liquid (Fleming & Ostdiek, 

1999). The level of leverage is different in different markets and broker houses.   

 

Opportunity of arbitrage: In academic definition, arbitrage is to buy 

something at cheaper rate from one market and sell the product instantly at a higher 

price in another market. Although this easy money making concept should not exist in 

modern and well-functioning markets where information are easily available and the 

profit from price difference is offset by different transaction costs, derivative markets 

are accused of making arbitrage opportunities (Kolb, 2000). Arbitrage opportunities can 

be created in two ways (Neftci, 2000). When investors expect to gain profit by making a 

series of investment without current net commitment, arbitrage opportunity can arise in 

derivative market. Investors can hedge risk by going different positions for the same 

asset. These kind of strategies through derivatives contracts are mainly for reducing risk 

of investment but after all costs and fees, if the investor can make excess profit, that 

implies existence of arbitrage opportunity in the market.  According to Neftci the 

second way of arbitrage opportunity arise when a portfolio can confirm negative net 

commitment now but give positive profits in future (Neftci 2000, p. 13). Hawkesby 

(1999) stated that, arbitrageurs can make profit when the prices between underlying 

market and derivatives market are not aligned. This opportunity of making excess profit 

can bring new investors in market and can increase liquidity.  
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Arbitrageurs also bring the market price at equilibrium point. Along with that, an 

arbitrage free price of an asset can be used as a benchmark and a new financial product 

can be priced accordingly. By comparing arbitrage free price and actual trading price, 

mispricing and profit opportunities can be discovered. Investor can go for long position 

if the observed price is lower than arbitrage free price. The derivative instrument is 

overvalued in the opposite situation, when observed price is higher. (Neftci, 2000) 

 

Price discovery: Derivatives contracts can be an useful tool for future 

price discovery. Although prices of assets can differ in different markets in different 

currency (arbitrage opportunity mostly offset by transaction costs), the price for 

derivatives contracts can give investors opportunity to compare local market price with 

contract price from another market.  

 

Investors can sense the future market price of an asset by analyzing the derivative 

contract price. NSE (2009) illustrated this concept with an easy example in their 

material to understand derivatives. According to the material, a sugar producing 

company can forecast the price of sugar and production requirement prior starting 

production by analyzing and monitoring price of derivative contracts on sugar. A higher 

future price than spot price implies an increase of spot price in future and vice versa. 

The company can make decision on production, cost and future price setting through 

these future contract analyses.    

 

Lower transaction cost: Derivatives allow investors to earn higher return 

and to hedge at a lower cost. This feature enhances trading efficiency of market. 

Leverage facilitates to invest more than investor‟s capital. To reduce the risk at spot 

market, investor need to make a well diversified portfolio which requires analysis, time 

and transaction cost. Also, some shares are not very liquid. By using index options or 

index futures, investors can reduce risk along with lower transaction cost and higher 

flexibility. (Skinner , 1990) 

 

Innovation: From the inception of derivatives till recent time, different 

kinds of derivative products have introduced in the market. Product innovation in terms 

of derivative market can be in different forms, on new underlying asset or new contract 

type with different pay-off characteristics. Exchanges mostly introduce products 

possible to standardize and electronic trading. This can be costly for exchanges but still 

according to Deutsche Börse group (2007), three European exchanges, Eurex, 

Euronext.Liffe and CME have introduced 800 new derivatives products since the 

beginning of 2005 ( Deutsche börse group 2008, p. 27). But, innovation of derivatives 

products is easier at OTC market for lower set up cost and regulatory bindings.  

 

Flexibility: Derivatives contracts provide traders flexibility in investment. 

Especially options give investors the right to exercise the contract instead of obligation. 

Besides, OTC derivatives can be customized according to participant‟s expectations. 

The degree of flexibility at OTC trading is so high that each contract can be customized 

with different features according to end user‟s requirement. 

   

3.6.6 Imperfection in derivative markets: 

As mentioned in the Chapter 3.3, interruptions in trading can hamper market 

perfections. In derivative markets, there are some factors e.g., transaction cost, 

restrictions, imbalance between borrowing and lending rate etc. can affect traders (Kolb, 
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2000). Although transaction cost in derivatives market is lower than cash market, still 

traders need to pay for contracts. Premium and margin are most common costs related 

to derivatives contracts. 

 

In some markets, exchanges impose restrictions on short selling. This can restrict 

investors from reverse cash-and-carry strategies. Different lending and borrowing rate 

in the market refers inefficient asset allocation and investors are needed to pay the 

spread. Another fact that restrict from derivatives contract is the perishability of 

underlying assets. Some commodities cannot be stored and not possible to carried for 

future delivery. 

    

3.6.7 Derivatives and market efficiency: 

Theoretically, a market is efficient when any new information does not allow making 

excess profit and the price adjusts automatically. The attributes of derivatives attract 

more traders and if any mispricing exits during trading, arbitragers can try to make 

profit and their actions can help market to adjust the price and reduce inefficiency. 

According to Stroll & Whaley (1988), future market can increase market efficiency. 

Pilar & Rafael (2002) found increased efficiency with higher liquidity and lower 

volatility in Spanish market.  

 

3.7 Summary of the literature review: 
 

From the literature, we find that stock markets have lack of efficiency and expected 

return can differ because of the changes in micro and macro-economic factors. The 

trade-off between risk and return is a major decision among investors. To gain excess 

return from market, investors usually take risk. Instead of risk aversion, investors can 

apply different strategies to reduce risk in investment.  

 

Stock indices are serving investors not only as a market indicator but also as an 

investment tool. A stock index helps to provide information in regard to build well 

diversified portfolio to reduce unsystematic risks. Index based products (e.g., Index 

funds, ETF and derivatives) have become popular in financial markets. 

 

In Chapter 3.6, derivatives in stock market provide leverage, lower transaction cost and 

many other benefits. Derivatives also play significant role in stock market behavior. 

Index options however derive from options contract but facilitate investors by allowing 

using the benefits of stock index.  

 

Rate of return from the stock market can vary due to the market volatility. By 

measuring the historical or realized volatility of assets, traders can forecast the 

fluctuation in their expected rate of return. There are different models to measure 

volatility for intra-day data (high frequency data) and previous researchers used EWMA 

model, stochastic volatility model, ARCH, generalize ARCH and other multivariable 

models. Among these models, Akgiray (1989) found that GARCH (1,1) formulated 

better forecasting in relation to conditional variance. Liquidity of the underlying stocks 

in an index can be affected by introduction of derivatives. Earlier studies used single 

variable e.g., trading volume for assessing liquidity for high frequency data.  
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3.8 Developed theoretical framework model: 
 

On the basis of the literature review we have developed a model. The proposed model 

illustrates a connection in the following way: 

 

 

 
 

 

In the literature part we have explained the derivatives and applications of derivatives in 

stock market. The model represents the impact of the introduction of index on the 

underlying stocks. In addition, it also illustrates the impact specifically on the volatility 

and liquidity. In this way, our developed model shows the disposition of the literature 

review.  
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CHAPTER FOUR 
 

4 Practical Methodology 

In this chapter, we illustrate the practical method we applied to do 

empirical study. We also point out market information and how we 

collect sample data. In addition, we have presented the credibility 

criteria i.e., validity, reliability and generalization of our paper in 

the end of this chapter. 

 

4.1 Sample Data:  
 

In our studies, to find out the answer of our research question, we have taken samples 

from Asian region. In the Asian region, we have found eight countries offering index 

options and they are: India, Korea, Taiwan, Hong Kong, Japan, Thailand, Malaysia and 

Singapore. Some countries have only one derivative market while some have more (e.g. 

India has derivatives in BSE and NSE). Also, while some exchanges offer only single 

index options, exchanges like Singapore exchange have four indices for options. But, to 

standardize our study, we have considered only one index from each country that is 

offering options. Constituent list of index changes over time and historical list are not 

available for all indices. Therefore we have taken constituent list of each index as on 

October, 2010 from DataStream. Our sample data must meet some specific 

characteristic as follows:  

 

- Companies must be listed in the index options 

 

- Companies should be listed in the index options within two and half years after 

the introduction of index options. 

 

In our studies we are using intraday data consists of daily adjusted closing price and 

daily trading volumes. A two and half years pre-index and post-index options samples 

are using to avoid any seasonality or month of the year effects. At the same time, we 

skip the first prior trading month as well as the posterior trading month to avoid the 

contamination of the direct effect of the advent of index options on the underlying 

stocks, following Kumar et al., (1995). Liu (2007, p. 1039) also conducted a research on 

the S&P 100 to investigate the impacts of index options and used the prior and posterior 

window.  

 

4.2 Time Horizon: 
 

To understand the effect of index options introduction, we have used market data for 

around five years; approximately two and half years from each side from the starting 

time of index options. As chosen indices for Malaysia and Singapore have started in 

2009, we have taken data from April 2007 to October 2010 and from July 2007 to 

October 2010 respectively. It gives us less observation of post introduction period. 

Holidays for each market have been considered but since options on indices were 

introduced in different time period on different countries, number of actively trading 

days for each market is different.  
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Table 8: Samples country index 

Country Index name Index 

options 

started 

from: 

Number of 

constituent 

Stocks 

considered 

for 

calculation 

Number of 

days 

considered: 

Period of 

sample collected 

India S&P CNX 

Nifty 

June 2001 50 37 1000 June, 1999 to 

June, 2003 

Korea KOSPI 200 July 1997 200 149 1066 June 1995 to 

July 1999 

Hong Kong Hang Seng March 1993 45 23 1013 March, 1991 to 

March, 1995 

Taiwan MSCI 

Taiwan 

December 

2001 

103 93 1044 December 1999 

to December 

2003 

Japan TOPIX 100 October 

1989 

100 83 991 October 1987 to 

October 1991 

Singapore SGX MSCI 

Singapore 

April 2009 31 31 936 March 2003 to 

October 2010 

Malaysia FTSE Bursa 

Malaysia 

KLCI 

July 2009 30 30 866 June 2007 to 

October 2010 

Thailand SET 50 October 

2007 

50 49 1066 September 2005 

to October 2009 

 

4.3 Data collection method: 
 

We have used secondary data in our research. Saunders et al., (2007, p. 258) mentioned 

three primary subgroups of secondary data. Documentary data like, meeting minutes, 

annual reports, pictures and video recordings, can be either written or non-written 

materials. Researchers use survey to collect survey–based data. There are multiple 

sources of secondary data that is either documentary or survey-based or a combination 

of both types of secondary data.  

 

We have used Thomson DataStream to collect historical data. We have also collected 

published information from stock exchanges and index provider‟s web-sites. Therefore, 

we have applied documentary secondary data.   

 

4.4 Market information: 

 
4.4.1 Hong Kong 

Today‟s Hong Kong exchanges and clearing limited (HKEx) is the result of merger 

between Stock Exchange of Hong Kong (SEHK) and Hong Kong Future exchanges 

limited in the year 2000. This exchange offers securities products including equity and 

debt securities, derivative products and also clearing service as HKEx is the clearing 

house for securities and derivatives market.  According to the WFE, HKEx ranked 

seventh in the world rank of largest domestic equity market capitalization in both 2008 

and 2009 (WFE market highlights, 2009).  

 

Hang Seng index was introduced in 1969 with base index 100 and base date 31
st
 July, 

1964. The index is maintaining by Hang Seng Index Company Limited (HSIL). 45 
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stocks of HSI are the largest and most liquid stocks in the exchange. The constituent list 

is reviewed quarterly. This index is also follow free float-adjusted market capitalization 

weighted methodology for index calculation. 

 

According to the HSI factsheet by HSIL, the recent constituents of the index has 22 HK 

ordinary shares, 11 H shares, 10 red chips and 2 other HK listed mainland company 

stocks.  

 

 
 

Figure 6: HSI weighting by share type (as on April, 2011) 
Source: HSI factsheet by HSIL, 2011. 

 

To be eligible for selection in HSI, stock must be from the companies constitute of top 

90% of the total market capitalization and total turnover of all primary listed shares on 

SEHK and should be listed at SEHK for last two years. But if the listing period is less 

than 2 years, the stock should meet the guidelines for handling large-cap stocks. 

From the eligible stocks, a stock can be selected on the basis of ranking of the market 

capitalization and turnover. Company‟s financial performance is also one of the 

important factors in selection process.  

  

Hang Seng Index (HSI) is the market capitalization weighted index of stocks those have 

higher market capital and liquidity at HKEx. Trading of European style HSI options 

were introduced in March 1993. Contract multiplier is HK$50 per index point. In our 

studies we have taken sample two and half years before the 1993 and two and half years 

after the 1993. (HSIL, 2010) 

 

4.4.2 India 

There are two major stock exchanges in India, Bombay stock exchange (BSE) and 

National stock exchange (NSE). Bombay stock exchange is the oldest stock exchange in 

Asia and today it has the highest number of listed companies in the world. BSE started 

its first exchange traded index futures in June 2000 and the market offers: 

 

 Index futures (started trading from June 2000) 

 Stock futures  

 Index options (started from June, 2001) 

33.60% 

44.61% 

17.78% 

4.01% 

Weighting by share type 

H Share

HK Ordinary

Red chip

Others
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 Stock options 

 

National stock exchange of India (NSE) limited was promoted by the leading financial 

institutions and has started capital market segment from November 1994. By October 

1995, NSE became the largest stock exchange in India. Derivative trading started at 

NSE in June 2000 with index future and after one year, index options were introduced 

in the market and derivatives turnover have surpassed equity market turnover. Currency 

future and interest rate future was introduced for the first time in India through NSE. 

(NSE, 2011) 

 
Table 9: Trade details of derivative market in India 

Year NSE BSE Total  

No. of 

contracts 

traded 

Turnover   

($ 

Million) 

No. of 

contracts 

traded 

Turnover   

($ 

Million) 

No. of 

contracts 

traded 

Turnover   

($ 

Million) 

2003-

2004 

56,886,776 491,046 382,258 2,870 57,269,034 493,916 

2004-

2005 

77,017,185 582,183 531,719 3,683 77,548,904 585,866 

2005-

2006 

157,619,271 1,081,428 103 1.34 157,619,374 1,081,429 

2006-

2007 

216,883,573 1,687,605 1,781,670 13,537 218,665,243 1,701,142 

2007-

2008 

425,013,200 3,275,076 7,453,371 60,622 432,466,571 3,335,698 

2008-

2009 

657,390,497 2,161,037 496,502 2,311 657,886,999 2,163,348 

Source: NSE, 2009 

 

Among the other indices of India Index Services and Products Limited (IISL), India‟s 

first specialized company focused on index, S&P CNX Nifty is well diversified and 

consists of 50 stocks from 21 industries. Nifty stocks represent more than 50% of total 

free float market capitalization (as on September 30, 2010; NSE).  

 

This float-adjusted market-capitalization weighted index has the portfolio of around 20 

million Indian rupee and impact cost 0.13% (NSE, March 2010). According to NSE, 

liquidity of stocks can be measured by market impact cost and a security should have 

0.5% or less impact cost during last six months in average for 90% observations to be 

listed in this index. Along with that, companies must have at least twice the float-

adjusted market capitalization of the current smallest index constituent and at least 10% 

of its shares available for investors.    

    

NIFTY index is reviewed and maintained by IISL. From the list of eligible stocks, 

companies are ranked initially based on float-adjusted market capitalization criteria and 

then by impact cost. A stock can be included in the index from replacement list or any 

stock can be deleted because of mergers, acquisitions or performance.   

 

The base date for S&P CNX Nifty index is November 3, 1995 with base value of the 

index has been set at 1000, and 2.06 trillion Indian rupee base capital. The index is 

calculated by dividing the float-adjusted market capitalization of the index component 
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securities as of current date by the float adjusted market capitalization of the same 

securities as of initial date multiplied by the index value as of initial date (I1): 

 

In = (I1 *MCn)/MC1 

 

Where MCn = Float-adjusted index market capitalization as of the current date. 

MCn  ∑      

   
 

qi = Number of float adjusted shares outstanding of the i-th issue as of the current date. 

pi = Security price of the i-th issue as of the current date. 

n = Total number of component securities used in the index calculation. 

 

NSE commenced index option trading on Nifty from June 2001. In our research, we 

will use NIFTY index from India as it is well diversified, well known and popular index 

in India.  

 

4.4.3 Japan 
Tokyo stock exchange Co. Ltd was established a long time ago, in 1878. But present 

form of this exchange opened on May 1949. Tokyo stock exchange group Inc. was 

established in 2007. Japan has also Tokyo Financial Exchange Inc. (TFX) but it offers 

totally different products than TSE (e.g. three month European futures, exchange Forex 

margin contracts etc.). 

 

TOPIX, the main index of TSE consists of all the listed common stocks at the exchange. 

Nikkei 225 is also a popular index in Japan but it is provided by Nihon Keizai Shimbun, 

a newspaper publisher.  TOPIX has several sub-indices according to size and industry 

of the stock. The calculation of TOPIX is same as mentioned as in SET index. 

 

TOPIX100 is a new index series of TOPIX and constituent stocks are selected based on 

free-float market capitalization and liquidity. The constituent list of this index is the 

combination of TOPIX core 30 and TOPIX large 70 representing top 100 most liquid 

and highest market capitalization stocks. The yearly review of indices takes place in 

October when stocks can be included or deleted from the constituents list from the 

companies listed on TSE First section.  

 

Tokyo stock exchange Inc. (TSE) has TOPIX consisting around 1700 stocks. TOPIX 

which is Tokyo stock price index was inaugurated in 1969 and options on this index 

started trading from October, 1989, almost after one year of introduction on TOPIX 

futures.  TSE has some new series of indices came from TOPIX based on market 

capital, industry or size. In our research, we have taken TOPIX 100, a sub-index of 

TOPIX consisting of 100 stocks. (TSE, 2010) 
 

4.4.4 Korea 
Korea exchange (KRX) which represents South Korean stock exchange, was established 

in 2005 by integration of Korea stock exchange and Korea future exchange. Previously 

existing Korea stock exchange was established in 1956. Even after the financial crisis, 

the chairman of KRX announced 22% increase of stock market trading value in 2009 

with 49% and 52% rose of KOSPI and KOSDAQ, respectively (KRX business report, 

2009). 

 



39 

 

It first started trading index options on July 1997 but, index future commenced trading 

in 1996. The following table presents the statistical figures of derivatives trading 

according to the KRX fact book 2009: 

 
Table 10: Number of contracts traded on KRX (in '000) 

 2007 2008 2009 

KOSPI 200 future 47,758 66,434 83,117 

KOSPI 200 

options 

2,709,844 2,766,474 2,920,991 

Source: KRX, 2010. 

 

KOSPI or Korea composite stock price index was introduced on 1983. KOSPI has other 

sub-indices but in 1994, KRX introduced KOSPI 200. KOSPI 200 is the benchmark of 

KRX and options on this index was ranked 1 for several years in terms of trading 

volume (KRX, 2009). KRX is offering futures and options on this index along with 

KODEX200 & KOSEF200 ETFs.  

 

From 2007, KRX has started to use free float adjustment to calculate this index. 

Basically, the number of free float is obtained by deducting the number of non-free float 

from the number of shares issued by the company. Generally, selection criteria for this 

index are as follows: 

 

First, stocks from KOSPI200 universe are classified into eight industry sectors and then 

ranked by their market capitalization in each sector. Next, stocks from non-

manufacturing industry sector are selected as KOSPI200 constituents, in descending 

order by their market capitalization till the accumulated market capitalization of those 

stocks reaches 70% of total market capitalization of concerned industry sectors.  

 

Remaining stocks are selected from manufacturing industry sectors. Market liquidity 

and public float are other criteria to be listed in KOSPI200. Like as NSE NIFTY stocks, 

number of free float need to be more that 10% of the shares issued. Every year, KRX 

realign the constituent list of this index.  

 

In the Korea KOSPI 200 stock price index started at the end of the June 1995. In our 

studies, we have used KOSPI 200 as in the year 1995 it was representing 85% of the 

stock markets.   

 

4.4.5 Malaysia 

Stock exchange in Malaysia was formed through many stages. The current name of the 

exchange is Bursa Malaysia after demutualization in 2004. It was previously known as 

Kuala Lumpur stock exchange Berhad and incorporated in 1976. Bursa Malaysia 

Securities Bhd and Bursa Malaysia Derivatives Bhd (BMD) are subsidiaries of Bursa 

Malaysia. Derivatives contracts are operated and maintained by BMD which was 

previously known as Malaysia derivative exchange Berhad (MDEX).  

 

Former Kuala Lumpur Composite Index (KLCI) was replaced by FTSE Bursa Malaysia 

KLCI in July, 2009. Since FTSE group provides indices well accepted worldwide, new 

index was adopted by Bursa Malaysia with FTSE expectation of better and 

internationally accepted index methodology with wide range of investable and 
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appealing opportunities (FTSE, 2010). The index constituents are free-float adjusted 

and number of constituents has been reduced to 30 from 70 stocks. 

 

The companies listed in the FTSE Bursa Malaysia KLCI are required to have minimum 

15% free float. The free float factor is applied to the market capitalization and index 

weighting for each company is determined by using the factor after determining the 

market capitalization. Companies are also required to ensure at least 10% of their free 

floated shared have been traded in last 12 months before annual index review. The goal 

is to keep only liquid stocks in the index.  

 

The index is reviewed twice in a year, in June and December. Changes in constituent 

list are made using data from the last day of trading in May and November which are 

implemented after the end of trading on third Friday in June and December. As the 

index comprises of 30 largest market capitalized companies from FTSE Bursa Malaysia 

EMAS index, company can be added to the list if it rises above 25
th

 position and can be 

dropped from the list if ranks of the company fall down under 36
th

 position in terms of 

market capitalization. 

 

4.4.6 Singapore  

Singapore exchange limited (SGX) is the result of merger between Stock exchange of 

Singapore and Singapore international monetary exchange in December 1999. 

According to the SGX web site, at the end of December 2009, SGX had 773 listed 

companies with 67, 567 million USD. In Asia pacific, SGX is the first demutualized and 

integrated securities and derivatives exchange (SGX, 2010). Securities products like 

equities, business trusts, ETFs etc are traded on SGX along with different kind of 

derivatives products. 

 

According to SGX, Singapore exchange derivative limited (SGX-DT) was the first in 

Asia to launch equity future and options (SGX, 2010). Nowadays, SGX offers index 

future and index options on indices from IISL, Nikkei, MSCI, FTSE etc. the following 

table shows trades of different products in SGX in recent years: 

 
Table 11: Derivatives trading at SGX 

Products 2008  

(Number of contracts) 

2009  

(Number of contracts) 

Index options 233,930 114,671 

Index futures 60,212,079 52,140,365 

Long term interest rate 

futures 

831,196 694,655 

Short term interest rate 

futures 

562,063 16,149 

Source: BIS, 2009. 

 

Singapore exchange different indices including FTSE and MSCI provided indices. SGX 

MSCI Singapore Index (SGX SiMSCI) is market capitalization weighted index and 

represent a sample of stocks listed in SGX. Singapore exchange offers options contracts 

on several indices but we have chosen MSCI Singapore free index. The base date of the 

index is December 31, 1987. 
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Figure 7: SGX MSCI weighting by industry type (as on December 01, 2010) 
Source: MSCI bara, 2010. 

 

As the pie chart illustrates, the index is diversified with stocks from different industry 

sectors. From these five sectors, SGX SiMSCI index comprises of 30 stocks. Currently 

this exchange providing options on the following indices (SGX, 2010): 

 

 SGX EURO STOXX 50 Index  

 SGX Nikkei 225 Index (SGX Nikkei 225) 

 SGX MSCI Taiwan Index (SGX TiMSCI)  

 SGX MSCI Singapore Index (SGX SiMSCI)  

 

SGX SiMSCI is the selected index from Singapore for our thesis. Although option on 

index at SGX is not new product but SGX SiMSCI has launched in April 2009. 

Therefore we have taken 936 days observation for this market of 31 stocks. 

 

4.4.7 Taiwan 

TWSE or Taiwan Stock Exchange started trading of financial instruments from early 

1960‟s and the centralized security market of Taiwan (TWSE fact book, 2009). 

However, all the derivatives trading take place at Taiwan future exchange (TAIFEX). 

TAIFEX established in 1997 the product of the market, TAIFEX future started trading 

from July 1998. TAIFEX has a wide range of product line now including Index future, 

index options, equity options and futures, government bond futures, interest rate futures 

and many others.  

 

TAIFEX mainly offers three index options; TAIEX options, electronic sector index 

options, financial sector index options. According to world federation of exchanges 

report, TOPIX, the main index of TSE consists of all the listed common stocks at the 

exchange. 

 
Table 12: Trade details at TAIFEX during 2008 and 2009 

Year No. of contracts 

traded 

Notional value ($ millions) 

2008 98,122,308 1,091,598 

2009 76,177,097 716,837 
Source: WFE, 2010. 

 

TOPIX has several sub-indices according to size and industry of the stock. The 

calculation of TOPIX is same as mentioned as in SET index. TOPIX100 is one of the 

47.01 

24.01 

10.94 

9.35 

8.36 

Sector weights as on December 1, 2010 

Financials

Industrials

Telecommunication Services

Consumer Discretionary

Consumer Staples
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new index series of TOPIX and constituent stocks are selected based on free-float 

market capitalization and liquidity. This constituent list of this index is the combination 

of TOPIX core 30 and TOPIX large 70 representing top 100 most liquid and highest 

market capitalization stocks. The yearly review of indices takes place in October when 

stocks can be included or deleted from the constituents list from the companies listed on 

TSE First section.  

 

TAIEX is Taiwan capitalization weighted stock index and consists all the stocks listed 

in TWSE (744 stocks according to TWSE fact book 2009). TAIFEX also offers option 

on electronic sector and financial sector index. In our research, we have taken well 

diversified (from different industry) MSCI Taiwan index by Taiwan stock exchange. 

This index enables us to find answer of our research question from a small amount of 

share under TAIEX instead of considering the 744 stocks. MSCI Taiwan index consists 

of 103 stocks (as on October 31
st
, 2010 in DataStream) and from them we have found 

93 stocks were existed during the introduction of TAIEX option. 

 

4.4.8 Thailand 
The stock exchange in Thailand was started from the establishment of Bangkok stock 

exchange in 1960s. But soon the exchange stopped trading because of market failure. In 

1975, the exchange again commenced its operation and in the year 1991 it was named 

The Stock Exchange of Thailand (SET). 

 

As a subsidiary of SET and a derivative exchange, The Thailand Future Trading Plc 

(TFEX) was established in 2004 with a mission “To be a world class exchange for the 

trading and hedging of Thai derivative products” (TFEX, 2010).   

 

Security Exchange of Thailand (SET) has two main indices, SET 50 and SET 100. 

SET50 index represent top 50 shares of SET in terms of market capitalization and 

liquidity. With base value 1000, SET50 was introduced on August 16, 1995. The index 

is a market capitalization weighted price index calculated with the following formula: 

 

SET50 index  
                          

                       
        

 

The base date of the index is August 16, 1995 and the index is adjusted according to the 

change in market value of the constituent stocks.  

 

     
    

                   
      

Where, 

BMVO and BMVn are base market value before and after adjustment and, 

CMVO and CMVn are current market value before and after adjustment 

Adjustments need to perform because of new listing, delisting, index inclusion or 

exclusion, capital increase or decrease and in case of change of market. But in case of 

cash dividend and stock split, base value is not adjusted. Stocks need to fulfill certain 

criteria to be listed in SET50 index including some common factors like other indices 

e.g. market capitalization, free-float qualification, liquidity etc. In April 2006, TFEX 

launched SET 50 future and in October 2007, it started SET 50 options.  
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4.5 Model Specification:  
 

4.5.1 Calculation of Return:  

We collected the daily stock price of selected shares from the respective market through 

Data Stream. By using the first difference in logarithm of closing prices of different 

markets we have calculated our daily stock return.  

 

Rt = ln (Pt) – ln (Pt-1) = ln (Pt/Pt-1) 

 

Therefore, Rt is the natural logarithm of the ratio between the closing prices on Pt and 

Pt-1 on day t and t-1 respectively. Akgiray (1989) examined the conditional 

heteroscedasticity in time series of stock returns by defining the return as the natural 

logarithm. Akgiray (1989) consider the returns are independent and the return-

generating process is a linear process. According to him, daily stock return (Rt) is a 

white noise process thus meaning daily stock price is a random walk that is 

independently distributed with zero mean.  

 

4.5.2 Econometric model for volatility test:  
For identifying stock price volatility effect after the introduction of index options on the 

Hong Kong, India, Taiwan, Thailand, Korea, Singapore, Malaysia & Japan we applied 

the econometric model GARCH (1,1) (Generalized Autoregressive Conditional 

Heteroscedasticity). We used this model in our research because it has been proved to 

be a standard model to measure the conditional variance for the high frequency time 

series data (Bollerslev, 1987 and Engel, 1993). Akgiray (1989) examined the estimated 

volatility by using various GARCH and ARCH models. And he found that GARCH 

(1,1) model performed best among other GARCH and ARCH models.  

 

GARCH model is the updated version of ARCH. At first, Engel (1982) introduced the 

Autoregressive Conditional Heteroscedasticity  (ARCH) model and in the year 1986 

Bollerslev created new GARCH model or general ARCH model. According to 

Bollerslev (1986) the GARCH (p, q) model is as follows: 

 

yt =βXt + ɛt              ----------------------------------(1) 

 

ɛt |ɸt-1   N(0,ht)     --------------------------------- (2) 

 

ht = α0 +∑     
 
       

 
 + ∑   

 
        ----------(3) 

 

In above formulas, equation (1) is the conditional mean (yt) and equation (3) is the 

conditional variance.  In the model the daily return is measured as a constant and 

innovation term with zero mean. In the equation (2) ɸt-1 is the information set and αi & 

βj have not had a negative value. In the model, if the value of q= 0, then the whole 

formula will turn into ARCH (p) econometric model. If both the value of p & q become 

0 then ɛt will turn into simply white noise.  

 

In the equation (3),   

ht = conditional variance,  

α0 = long run dependant value 

αiɛ
2

t-i= information about the volatility during previous periods, 

βjht-j = fitted variance from previous periods, 
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In this model, α0>0, αi≥0 for i= 1,……,q and βj≥ 0 for j= 1, ….. p, for making the 

variance always a positive one. In our data calculation we have used the GARCH (1,1) 

which is considered as one of the most usable and reliable model in financial time series 

analysis. In this economic model there are three parameters that need to calculate the 

conditional variance of the stock market. Brook (2002) suggested that GARCH (1,1) is 

very parsimonious and can calculate the volatility clustering in data. And for that we 

don‟t need to use any higher order models. GARCH (1,1) model can be written as:  

 

ht = α0 + α1ɛ
2

t-1 + β1ht-1 ………………………..(4) 

 

Where, ht = Conditional variance, 

            ɛt-1 = Residual at time (t-1) 

 

The values of α0, α1 and β1 revealing the volatility of stock return on the basis of 

immediate past information of the market. We will use the value of these parameters to 

identify whether the instant past information has any power on the current stock return 

volatility.  

We have calculated the values of these parameters for the whole observed periods, pre-

index options periods and post-index options periods. If the values of these parameters 

for post-index options periods are significantly larger than the values of pre-index 

options periods then we can say that variance is increased in the post period. Further, it 

reveals that present condition is influenced by the past event, so there should be some 

important event which is responsible for the changes in stock return. 

 

4.5.3 Significance test 

For finding out the differences of observed mean value of trading volume of the pre-

index options periods and the post-index options periods, we used paired sample t-test. 

Moreover, Wilcoxon Signed Rank Test used to find out the differences between the 

trading volume of pre and post index options period of each countries. Both the 

parametric and non-parametric tests are used to identify whether there is any shift in the 

trading volume after the advent of the index options. By applying the both test, we will 

measure the liquidity effect.  

 

t-test:  The statistical significance level is dependent on the assumptions. According to 

the statistical theory, the event that has chance to occur 5% is statistically significant. In 

normal distribution the value stands outside of -1.96 and +1.96 (See Figure 8).  
 

 
Figure 8: Normal distribution curve at 95% confidence level 

Source: Qualitative Methods for Investment Analysis by DeFusco et al., (2004). 
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A confidence interval is a range of values built around the value of a statistic in such a 

way that it is estimated to cover the value of the parameter with a specified probability 

(Kinnear & Gray 2009, p.172-173). In general t-test is used to find out the significance 

of mean difference of two statistically independent variables. In our research for 

examining the liquidity effect through trading volume, paired-samples (related-samples) 

t test has been used. Paired sample t-test is appropriate when data is collected from one 

group of people but on two different occasions, or under two different conditions 

(Kinnear & Gray 2009, pp.186-191). In our case, sample data is collected from two 

different conditions, pre-index options periods and post-index options period. A paired-

samples (related-samples) t-test is therefore appropriate for our empirical analysis of 

trading volume. 

The formula we used to find the mean differences is: 

 

t = 
  

   
 = 

  

   √ 
     

 

t       =      t value of the t-test 

Md   =      mean difference of observation 1 and observation 2 

Sd      =      standard deviation of the differences  

SMd  =     estimate of the standard error of the mean (difference) 

n       =     number of observations 

 

Wilcoxon Signed Rank Test: Wilcoxon significance test perform for two matched 

pairs. It is a nonparametric counterpart of the paired sample t-test. It provides more 

accurate median difference of two variables. Siegel & Castellan (1988) and Nanna & 

Swilowsky (1998) strongly recommend the use of non-parametric test to find the 

differences between the two median values. The formula of Wilcoxon Signed Rank Test 

is:  

 

Z = 
        

      
 

where, E(T) = (  
           

 
 )  

  & 

 
 

where: 

   = The distribution of the random variable 

   = The Wilcoxon statistic 

= Expected value of the distribution 

 = The standard deviation of the distribution 

n = number of observation 

 

4.6 Hypothesis Development and Explanation: 
 

Based on our literature review and previous empirical researches we have developed the 

following hypotheses in relation to our research. 
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Hypothesis 1: Effect of the introduction of index options on the liquidity of the 

underlying stock. 

 

H0: Post-index options period liquidity ≤ Pre-index options period liquidity.  

 

H1: Post-index options period liquidity > Pre-index options period liquidity. 

 

Our null hypothesis states that liquidity of post-index options period will be less than or 

equal to the pre-index options period thus meaning introduction of the index options has 

significant negative impact on the liquidity. On the other hand, our alternative 

hypothesis denotes that liquidity will increase after the introductions of index options 

thus meaning introduction of index options has significant positive impact on the 

liquidity. We will justify our hypothesis i.e., liquidity effect on the basis of the changing 

mean value of the trading volume. Many studies have examined the impact of options 

listing on liquidity and found mixed results. According to Skinner (1989) options listing 

increases the trading volume by enhancing the liquidity of the market for the underlying 

stock. After the introduction of options, trading volume of listed stock increased 

dramatically thus augmented the liquidity of the market (Skinner, 1989). Skinner (1990) 

also found that liquidity increased for the enhanced information processing in the 

options market.  

 

Hypothesis 2:  Impact of the introduction of index options on the stock return volatility 

of the underlying stock. 

  

H0: Post-index options period stock return volatility ≤ Pre-index options period stock 

return volatility.  

 

H1: Post-index options period stock return volatility > Pre-index options period stock 

return volatility 

 

Our null hypothesis indicates that stock return volatility of post-index options period 

will be less than or equal to the pre-index options period thus meaning introduction of 

the index options has significant negative impact on the volatility. On the other hand, 

our alternative hypothesis denotes that stock return volatility will increase after the 

introductions of index options thus meaning introduction of index options has 

significant positive impact on the volatility and there is a high persistence of volatility. 

A great deal of earlier studies have examined the effect of the options listing on stock 

return volatility and obtained mixed result. Robbani & Bhuyan (2004) conducted their 

investigation on the Dow Jones Industrial Average (DJIA) index and found the 

enhancement of volatility after the introduction of options. On the other hand, Rahman 

(2001) examined that introduction of derivatives has produced no significant alterations 

in the conditional volatility of component stocks. In both studies conditional volatility 

of intraday (high frequency) returns in posterior derivatives periods were estimated with 

the generalized autoregressive conditional heteroscedasticity (GARCH) model. In our 

research, the volatility effects are studied using GARCH (1,1) model.  
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4.7 Limitations of practical methodology: 
 

There might be biases in the data because of the time frame differences from one stock 

market to another stock market. Index options have introduced in the eight different 

stock markets in different time periods.  Therefore we have ignored the economic 

condition and other external economic factors (e.g., Asian financial crisis in 1997) in 

our calculation. Since Malaysia and Singapore introduced the index options in 2009, we 

have to take about four years of market data for these two countries whereas we have 

taken five years of data for the rest of the countries.  In Table 8, shows the differences 

between the number of constituent under indices and the number of stock considered for 

calculation. We have obtained fewer amounts of component stocks (except Singapore 

and Malaysia) as we could not find out constituent list of some indices at the time of the 

introduction of index options. For this reason, we have to use the available constituent 

list which reduces our sample size.  

 

Although, we make an effort to broadly investigate the volatility effect after the 

introduction of index options, we apply only GARCH (1,1) model. We have not applied 

the huge number of other GARCH extensions as well as other approaches for measuring 

volatility like stochastic volatility (SV) models and other multivariate models. 

Therefore, other econometric models may make our research more fruitful. 

 

4.8 Credibility Criteria: 
 

In this part we discuss the research validity, reliability and generalization to the research 

community. We have also explained the data collection sources, software‟s and other 

sources to draw a conclusion of our research. 

 

4.8.1 Validity: 

At the time of investigating business and management research we have to fulfill some 

important criteria like reliability, validity and replication. This theory is supported by 

Bryman & Bell, who illustrated that these outstanding criteria should be fulfilled and 

validity is the most important criteria. They also explained that this attributes are 

basically used for the quantitative research (Bryman & Bell 2007, p.40-41). A research 

will be valid if the findings really related with what it supposed to be (Saunders et al., 

2009, p.157). Our research is a quantitative base. For this reason, we value our research 

from the view point of measurement validity. 

 

4.8.2 Reliability: 

Saunders et al., (2009, p.156) noted that, “reliability refers to the extent to which your 

data collection techniques or analysis procedures will yield consistent findings”. 

According to this definition, our research will be reliable if the same technique and 

analysis procedures give the same results for further researches. Reliability can be 

questioned because of subject or participant error, subject or participant bias, observer 

error and observer bias (Robson 2002, cited by Saunders et al., 2009, p. 156).  

 

We have collected most of our data through Thomson DataStream Advance which is a 

reliable source of financial data. Also from the specific country wise exchange web sites 

provided valuable information to investigate our research work. 
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For performing our mathematical model we used Microsoft Excel, SPSS, GRETL and 

STATA software‟s to reduce human error. For calculating the natural log of the daily 

stock price return we used Microsoft Excel. In order to calculate the value of t-test and 

Wilcoxon signed rank test we used SPSS. Moreover, to run the econometric model 

GARCH (1,1) we employed both GRETL and STATA. Finally to obtain the graphical 

presentation of the volatility we used STATA. We analyzed our data without any 

manipulation. So, other researcher will get the same result if they use our data.  

 

4.8.3 Generalization: 
Generalization in research means how the scientific outcome or finding of a research 

can be used in any other course of study (Ghauri & Gronhaug, 2002). Robbani & 

Bhuyan (2004); Liu (2007); Kumar et al., (1995) also have conducted research on effect 

on underlying stocks after index options. GARCH (1,1) model has been used by the 

researchers to estimate the volatility in similar kind of research and our mathematical 

models are well accepted in financial calculations. 

 

Our paper can be used for further research to find any effect of derivatives on the 

underlying stock market. Moreover our findings can be useful for the other Asian 

markets that have a plan to introduce derivatives specially index options in their stock 

market.  
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CHAPTER FIVE 
 

5 Empirical findings and analysis 

In the first part of our calculation, we examined the one dimensional 

liquidity measure through the trading volume of each market after 

the introduction of index options by using the Paired Samples T Test 

and Wilcoxon Signed Ranks Test. And in the second part of our 

calculation, we have studied the GARCH model for identifying the 

volatility effect after the introduction of index options.  

5.1  t-test and Wilcoxon Signed Ranks Test:  
 

Tables 13 to 20 are referring to the result of the Paired Samples t-test of the eight 

different stock markets. By this test we examine whether there is any variation in the 

trading volume during the post-index options period compared with the pre-index 

options period for the different markets. Through the variation we will determine the 

liquidity effect in the market. Comparing with the daily trading volume of pre and post 

index options periods we have calculated the p-values. The p-values of this test are 

shown in the Table with significant values at the five per cent level.  

 

In the Table 13, p-value of Hong Kong is 0.002. The value is substantially smaller then 

our specified value of 0.05 at 5% significant level. Therefore we can conclude that there 

is a significant difference between the trading volume of pre and post index options 

period in the Hong Kong stock market. T-value for the Hong Kong market is -3.422 and 

the degree of freedom is 22. Having established that there is a significant difference and 

the difference is positive. Through our mean calculation from Table 13, we can 

conclude that there is a significant increase of trading volume in the HKEX after the 

introduction of index options. Therefore the null hypothesis is rejected for Hong Kong 

stock market. 

  

In the Table 14, p-value of India is 0.209 which is not statistically significant at the 5% 

level. Though mean value of the NSE decreased after the introduction of index options 

the result is not statistically significant. Here, the null hypothesis is accepted  

 

In the Table 15 and 16, p-value of Japan and Korea is 0.000 and 0.000 respectively. 

Therefore we can conclude that Japan and Korea have also significant difference in 

relation to trading volume like Hong Kong. In both the countries the mean value 

increased after the introduction of index options. There is a statistically significant 

increase in the trading volume (t(82)= -7.776, p< 0,000 for Japan and  t(152)= -8.058, 

p< 0,000 for Korea) for both the countries. For both the countries the null hypothesis is 

rejected 

 

In the Table 17 and 18, p-value of Malaysia and Singapore are 0.474 and 0.177 

respectively which are not also statistically significant like India at the 5% significant 

level. Therefore we can conclude that the trading volume effect is not clear for the both 

market. For the market Malaysia and Singapore null hypothesis is accepted. 
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In the Table 19, p-value of Taiwan is 0.010 which is substantially smaller than 0.05. 

Therefore we can conclude that the variable is statistically significant at the 5% level. 

Through our calculation Table 7, the mean effect of the trading volume is positive thus 

meaning increasing liquidity. Hence, there is a statistically significant positive influence 

on the trading volume (t(92)= -2.621, p< 0,010). Here null hypothesis is rejected. 

 
Table 13: The impact of the listing of Index Options on the daily trading volume for stocks listed in the 

Hong Kong exchanges and clearing limited (HKEX):  Paired Samples Test 

  Paired Differences 

t df 

Sig. (2-

tailed) 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

  Lower Upper 

Pair 

1 

PRE_HK - 

POST_HK 

-590.9410 828.1277 172.6765 -949.0503 -232.8317 -3.422 22 0.0020 

Bold values indicate the significance of the test at the 5% level. 

 
Table 14: The impact of the listing of Index Options on the daily trading volume for stocks listed in the 

national stock exchange of India limited (NSE):Paired Samples Test 

  Paired Differences 

t df 

Sig. (2-

tailed) 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

  Lower Upper 

Pair 

1 

PRE_IND - 

POST_IND 

3614.6617 16943.9279 2823.9879 -2118.3386 9347.6621 1.280 35 0.2090 

 

 
Table 15: The impact of the listing of Index Options on the daily trading volume for stocks listed in the 

Tokyo stock exchange Co. limited: Paired Samples Test 

  Paired Differences 

t df 

Sig. (2-

tailed) 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

  Lower Upper 

Pair 

1 

PRE_JP - 

POST_JP 

-539.3590 631.9026 69.3603 -677.3388 -401.3792 -7.776 82 0.0000 

Bold values indicate the significance of the test at the 5% level. 

 

In the Table 20, p-value of Thailand is 0.029 which is also statistically significant at the 

5% level. In case of Thailand, mean value also increased after the introduction of index 

options. For the Thailand stock market, t-value is -2.249 and the degree of freedom is 

48. Therefore we can conclude that there was a statistically significant increase in the 

trading volume after the introduction of index options thus meaning increasing liquidity 

in the Thailand stock market. Null hypothesis is rejected. 
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Table 16: The impact of the listing of Index Options on the daily trading volume for stocks listed in the 

Korea exchange limited: Paired Samples Test 

  Paired Differences 

t df 

Sig. (2-

tailed) 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

  Lower Upper 

Pair 

1 

PRE_KO - 

POST_KO 

-237.4224 364.4653 29.4652 -295.6368 -179.2081 -8.058 152 0.0000 

Bold values indicate the significance of the test at the 5% level. 

 
Table 17: The impact of the listing of Index Options on the daily trading volume for stocks listed in the 

FTSE Bursa Malaysia:  Paired Samples Test 

  Paired Differences 

t df 

Sig. (2-

tailed) 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

  Lower Upper 

Pair 

1 

PRE_ML - 

POST_ML 

441.3852 3331.0951 608.1719 -802.4661 1685.2365 0.726 29 0.4740 

 

 
Table 18: The impact of the listing of Index Options on the daily trading volume for stocks listed in the 

Singapore exchange limited (SGX) : Paired Samples Test 

  Paired Differences 

t df 

Sig. (2-

tailed) 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

  Lower Upper 

Pair 

1 

PRE_SP - 

POST_SP 

-3845.0171 15476.1996 2779.6075 -9521.7329 1831.6987 -1.383 30 0.1770 
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Table 19: The impact of the listing of Index Options on the daily trading volume for stocks listed in the 

Taiwan Stock Exchange (TWSE):  Paired Samples Test 

  Paired Differences 

t df 

Sig. (2-

tailed) 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

  Lower Upper 

Pair 

1 

PRE_TAI - 

POST_TAI 

-4099.3618 15083.5948 1564.0959 -7205.7914 -992.9323 -2.621 92 0.0100 

Bold values indicate the significance of the test at the 5% level. 

 
Table 20: The impact of the listing of Index Options on the daily trading volume for stocks listed in the 

Stock Exchange of Thailand (SET): Paired Samples Test 

  Paired Differences 

t df 

Sig. (2-

tailed) 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

  Lower Upper 

Pair 

1 

PRE_THAI - 

POST_THAI 

-7577.8444 23586.1773 3369.4539 -14352.5856 -803.1033 -2.249 48 0.0290 

 
In addition to parametric t-tests we analyzed the data with non-parametric tests. A 

Wilcoxon matched-pairs, signed ranks test showed that the difference between the 

median of trading volume of  Hong Kong  presented in the pre-index options (M= 

3,34911107E3 and SD= 3,022848572E3)  and the post-index options (M = 

3,94005217E3, SD=3,166264287E3) was significant at 95% level (because p =0,001 

(Table 21)).  The sums of ranks were 29 and 247 for the negative and positive ranks, 

respectively, therefore W = 29 (see Appendix A). The result suggesting significant 

increases of trading volume i.e., increase in liquidity in the Hong Kong market. 

Therefore, we can reject our null hypothesis.  

 

In the Table 21, like Hong Kong, the difference of the median of trading volume for 

Japan, Korea, Taiwan and Thailand (p values are 0.000; 0.000; 0.011; 0.000 

respectively) are statistically significant thus meaning increasing trading volume in the 

post-index options period. Therefore, we can conclude that in this markets increase in 

trading volume intensify over time, indicating increase in liquidity and reject our null 

hypothesis. 

  

On the other hand, the Wilcoxon test value of the median of India, Malaysia and 

Singapore (p values are 0.209, 0.877, 0.557 respectively) (Table 21) are not statistically 

significant thus meaning no effect of the advent of the index-options on those market 
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and accepting our null hypothesis. Therefore we have obtained the same result for the 

both paired sample t-test and Wilcoxon nonparametric test. 

 
Table 21: The trading volume effects of index options on the underlying stocks: Wilcoxon Signed Ranks 

Test 

 POST_HK - 

PRE_HK 

POST_IND - 

PRE_IND 

POST_JP - 

PRE_JP 

POST_KO - 

PRE_KO 

POST_ML - 

PRE_ML 

POST_SP - 

PRE_SP 

POST_TAI - 

PRE_TAI 

POST_THAI 

- PRE_THAI 

Z -3.315
a
 -1.257

b
 -7.891

a
 -10.147

a
 -0.154

b
 -0.588

a
 -2.550

a
 -4.561

a
 

Asymp. 

Sig. (2-

tailed) 

0.0010 0.2090 0.0000 0.0000 0.8770 0.5570 0.0110 0.0000 

a. Based on negative ranks. 

b. Based on positive ranks. 

Bold values indicate the significance of the test at the 5% level. 

 

5.2 Econometric results (GARCH MODEL): 
 

GARCH (1,1) model is used to examine the effect of the introduction of Index options 

on the underlying stock market. We have used this model for eight different stock 

markets like Hong Kong, India, Japan, Korea, Malaysia, Singapore, Taiwan and 

Thailand. The estimated coefficients parameters of α0, α1 and β1 of the whole period, pre-

index options and post-index options of the eight different stock markets are presented 

in the Table 22, 23 and 24 respectively.  

 

We will measure the unconditional variance on the basis of the changing value of α0 in 

pre and post index options periods. The average change in the value of α0 for Hong 

Kong, India, Japan, Korea, Malaysia, Singapore, Taiwan and Thailand are  0.0000, -

0.0001, -0.5932, 0.0109, 0.0000, 0.0000, 0.0000, 0.0000 respectively. Except Japan, 

Korea and Malaysia (p-values are 0.02024, 0.003 and 0.03522 respectively) all other 

countries do not have statistically significant value at the 5% level in the post-index 

options period. And the result expose that the unconditional variance has remained the 

same for the rest five countries (Hong Kong, India, Singapore, Taiwan and Thailand) 

after the introduction of index-options on the underlying stocks.  

 

At the same way, changing value of α1 in the pre and post index options periods depict 

the impact of the past information on the current stock price. In general sense, if the 

values of α1 are increased, there must be a greater impact of the past information on 

today‟s stock price. We have observed mix result for eight different markets. For Hong 

Kong stock market, the value of α1 is reduced by -0.2034 in the post-index options 

periods, which indicates that the information has created a negative impact on the 

underlying stock. But in Indian stock market, we found positive impact as the value of 

α1 is increased by 0.026. From the value it is clear to all that, past information has 

greater impact on the price change. So, the change of price is significant during the 

post-index options period compared with the pre-index options period.  

 

Similarly, in Japan and Korea the value of α1 is increased by 0.1296 and 0.0099 

respectively. So, both the markets have shown the impact of the past information flow 

on the current increased price of the underlying stock and the change is significant. The 

sudden change of price happened only when any huge events happen in the market. 

Introduction of index options in any stock market is a major event.  
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Again we have found some negative result for Malaysia, Singapore, Taiwan and 

Thailand and the change of value of α1 is -0.0154, -0.0379, -0.0546, -0.7388 

respectively. So, in these markets change in stock price is insignificant compare to past 

information. Here, the market didn‟t show its characteristics.  

 

In general, the increase in the value of α1 reveals the volatility effect of today‟s stock 

return. So, today‟s expected and actual return has dependent on the yesterday‟s 

information. In short sense, change in the value of α1 helps to find out today‟s stock 

return volatility by the greater change of the information in the past.  

 

Here α1 is the co-efficient of lagged error term (p = 1) and β1 is the co-efficient of the 

lagged variance (q = 1). β1 reveals the information prior to the yesterday‟s information. 

So, any change in the price of yesterday‟s underlying stock is the result of the 

information on the day before yesterday.   

 

In our calculation, we have found positive result for every country except the Malaysia. 

The changing value of  β1 for Hong Kong, India, Japan, Korea, Malaysia, Singapore, 

Taiwan and Thailand are 0.5943, 0.1611, 0.6778, 0.5793, -0.1308, 0.0386, 

0.06640.7840 respectively. These results reveal that past information has a significant 

effect on the volatility of underlying stocks.  

 

The value of β1 in post-index options period for the country Taiwan, Hong Kong, 

Korea, Thailand and Singapore are almost similar with a coefficient of 0.9. This higher 

value of β1 indicates that there will be higher persistency in the conditional variance. 

And if the conditional variance persistent for a long time, it will make long time to die 

out the volatility shock. Eventually volatility will remain in the market for a long term 

period and consequently volatility will be persistent. Malaysia, Japan and India have the 

coefficient of 0.6 for β1. Though it is not a higher value as five other countries, this 

value also indicates volatility continuity for a time being.   

 

Comparing the post-index options period with the pre-index options period we found 

that, introduction of index options has significant impact on the volatility change.  

 
Table 22: Coefficient estimated by GARCH (1,1) model: Whole Period 

 Hong Kong India Japan Korea Malaysia Singapore Taiwan Thailand 

α0 0.0000 0.0000 

 

0.0000 

 

0.3408 0.0000 

 

0.0000 

 

0.0000 

 

0.0000 

 

α1 0.1960 0.1876 0.2743 0.1422 0.1338 0.1110 0.0700 0.1352 

β1 0.5850 0.8062 0.7256 0.8531 0.8611 0.8867 0.9162 0.7391 
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Table 23: Coefficient estimated by GARCH (1,1) model: Pre-Index Options 

 Hong Kong India Japan Korea Malaysia Singapore Taiwan Thailand 

α0 0.0000 0.0001 0.5932 0.1665 0.0000 0.0000 0.0000 0.0000 

α1 0.2718 0.1880 0.1673 0.0731 0.1847 0.1397 0.0906 0.8365 

β1 0.3264 0.5146 0.0000 0.2461 0.7277 0.8466 0.8600 0.1024 

  
Table 24: Coefficient estimated by GARCH (1,1) model: Post-Index Options 

 Hong Kong India Japan Korea Malaysia Singapore Taiwan Thailand 

α0 0.0000 0.0000 0.0000 0.1774 0.0000 0.0000 0.0000 0.0000 

α1 0.0684 0.2140 0.2969 0.1721 0.1693 0.1018 0.0360 0.0977 

β1 0.9207 0.6757 0.6778 0.8254 0.5969 0.8852 0.9624 0.8864 

  

The average change in the p-value of α0 for Hong Kong, India, Japan, Korea, Malaysia, 

Singapore, Taiwan and Thailand are 0.1488, -0.3475, 0.0202, -0.0130, 0.0236, 0.03937, 

0.7973, 0.2917 respectively. Here, we also get a mixed result in the context of 

significant level at 5%. In the pre-option period Hong Kong, Japan, Korea, Malaysia 

and Thailand were statistically significant. But, in the post option period only Japan 

Korea and Malaysia are statistically significant. As we have stated before, α0 is the 

parameter for calculating unconditional volatility which may not change after the 

introduction of the index options. 

 

All the p-values of α1 for the post-index options period for the eight countries are 

statistically significant at the 5% level. The average differences in α1 for Hong Kong, 

India, Japan, Korea, Malaysia, Singapore, Taiwan and Thailand are  -0.004, -0.1107, 

0.003, -0.0006, -0.022, 0.022, 0.000, -0.012, -0.583 respectively. Comparing with pre 

and post index options Japan, Singapore and Taiwan has the increase in p-value which 

is statistically highly significant. Therefore we can conclude that introduction of index 

options has a significant positive influence on the current stock price change.   

Except Korea (0.434) all the other seven countries have the statistically significant p-

value for the parameter β1 in the post-index options period. This reveals that, 

yesterday‟s stock price change is significantly influenced by the information available 

on the day before yesterday.   

 
With the help of the estimated coefficient, we can predict the efficiency of the market. The 

most efficient one will have the largest value α1 coefficient and the smallest value of β1 

coefficient. Alternatively, the most efficient market will be less volatile than the other 

stock market. From our calculation we have examine the most efficient market is Japan 

and the least efficient is Taiwan. According to the value of α1 & β1 the rank of 

efficiency is Japan, India, Korea, Malaysia, Singapore, Thailand, Hong Kong and 

Taiwan. 
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If we combine the result of α1   and β1, we can say that, introduction of index options on 

the stock market of selected countries has a significant role in the formation of stock 

price volatility. By examining the value of (α1+β1) we can study the persistence of the 

volatility. The calculated test statistics for (α1+β1) for Hong Kong, India, Japan, Korea, 

Malaysia, Singapore, Taiwan and Thailand  are  0.9891, 0.8897, 0.9747, 0.9975, 

0.7662, 0.987, 0.9984 and 0.9841 respectively. These results propose that the 

introduction of the index options on the eight different countries has generated 

significant positive changes on the conditional volatility on the underlying stock price 

return. We can conclude that the data examined here do certify that introduction of the 

index options has increased the volatility. Therefore we can reject our null hypothesis.  

 
Table 25: p-values estimated by GARCH (1,1) model: Whole Period 

 HongKong India Japan Korea Malaysia Singapore Taiwan Thailand 

α0 0.15461 0.06026 0.48940 0.0000 0.13652 0.09059 0.24717 0.33827 

α1 0.02428 0.00012 0.15520 0.0000 0.00866 0.00001 0.00221 0.05546 

β1 0.00722 0.00001 0.00060 0.3600 0.00001 0.00001 0.00001 0.00001 

Bold values indicate the significance of the test at the 5% level. 

 
Table 26: p-values estimated by GARCH (1,1) model: Pre-Index Options 

 HongKong India Japan Korea Malaysia Singapore Taiwan Thailand 

α0 0.00144 0.52429 0.0000    0.016 0.01169 0.06869 0.08684 0.00210 

α1 0.00400 0.12696 0.0030    0.0006 0.02282 0.00001 0.02429 0.58557 

β1 0.00003 0.37603 0.0000    0.395 0.00001 0.00001 0.00001 0.56945 

Bold values indicate the significance of the test at the 5% level. 

 

Table 27: p-values estimated by GARCH (1,1) model: Post-Index Options 

 HongKong India Japan Korea Malaysia Singapore Taiwan Thailand 

α0 0.15023 0.17676 0.02024 0.003 0.03522 0.10806 0.88410 0.29383 

α1 0.00001 0.01622 0.00617 0.000 0.02204 0.00170 0.01141 0.00233 

β1 0.00001 0.00001 0.00001 0.434 0.00019 0.00001 0.00001 0.00001 

Bold values indicate the significance of the test at the 5% level. 
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In Figure 9 and 10, daily mean return is depicted by cluster diagram and histogram and 

conditional variance is depicted by both cluster and scatter plot. In case of Hong Kong 

stock market, post-index options period is more volatile than the pre-index options 

period. Volatility increased after the introduction of index options. In pre-index options  
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Figure 9: Hong Kong: Mean return and conditional volatility estimated from GARCH (1,1) model. Upper 

four are the pre-index options period and the lower four are the post-index options period. 
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Figure 10: Hong Kong entire period: Mean return and conditional volatility estimated from GARCH (1,1) 

model. 

 

periods, big changes in the cluster are followed by the relatively small cluster changes. 

In post-index options periods the cluster reveals that first one year the volatility become 

smaller and smaller, and then suddenly it increased. But again volatility rate reduced 

and followed relatively small absolute changes for few times. If we see the diagram of 
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the Hong Kong stock market for the entire period than it will make clearer about the 

volatility effect. In January, 1993 large absolute changes were seen from the conditional 

variance Figure which was the result of the declaration of introduction of index options 

in the market. In the post-index options period we have deducted one month before the 

event as well as one month after the event to make the cluster more specific. But after 

one year from the introduction of index options the market become more volatile. 
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Figure 11: India: Mean return and conditional volatility estimated from GARCH (1,1) model. Upper four 

are the pre-index options period and the lower four are the post-index options period. 
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Figure 12: India entire period: Mean return and conditional volatility estimated from GARCH (1,1) 

model. 
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 In Figure 11 and 12, provides a powerful display of the presence of conditional 

volatility and daily mean return in the Indian stock market. After the introduction of the 

index options the large volatility clusters are followed by the other large cluster. But 

after one year, volatility seems to almost completely evaporate.  
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Figure 13 : Japan: Mean return and conditional volatility estimated from GARCH (1,1) model. Upper four 

are the pre-index options period and the lower four are the post-index options period. 
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Figure 14: Japan entire period: Mean return and conditional volatility estimated from GARCH (1,1) 

model. 

 

In the Figure 13 and 14, mean return of Japan stock market become more volatile after 

the introduction of index options. On the other hand, conditional variance hasn‟t 

changed immediately after the introduction of index options. But with the pass of time 
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conditional volatility increased. This might happen due to the increase of irrational 

traders along with the rational traders. 

 

 
Figure 15: Korea: Mean return and conditional volatility estimated from GARCH (1,1) model. Upper four 

are the pre-index options period and the lower four are the post-index options period. 
 

Figure 15 and 16 provides a significant powerful exhibit of the presence of conditional 

volatility in the Korean market. After the introduction of index options it becomes more 

volatile. Large absolute changes tend to cluster together which means that large returns 

are usually followed by large returns in the future. The result shows that the volatility of 

the market significantly increased after the introduction of the index options trading on 

the Korean stock market.  
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Figure 16: Korea entire period: Mean return and conditional volatility estimated from GARCH (1,1) 

model.  
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Figure 17: Malaysia: Mean return and conditional volatility estimated from GARCH (1,1) model. Upper 

four are the pre-index options period and the lower four are the post-index options period. 
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Figure 18: Malaysia entire period: Mean return and conditional volatility estimated from GARCH (1,1) 

model. 

 

In Figure 17 and 18, it is clearly depicted that Malaysian stock market was very volatile 

in the pre-index options period. But after the introduction of the index options i.e., in 

post-index options period cluster followed by periods of small absolute changes. And 

eventually volatility reduces as time passes.  
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Figure 19: Singapore: Mean return and conditional volatility estimated from GARCH (1,1) model. Upper 

four are the pre-index options period and the lower four are the post-index options period 
 

Like Malaysian stock market, Singapore stock market (Figure 19 & 20) also gave the 

same result after the introduction of the index options. After the introduction of index 

options, the conditional variance increased significantly and it increased the volatility as 

well. But, as time passes the market become more stable and volatility reduces with the 

time change.  

  

-.1
-.0

5

0

.0
5

.1

M
ea

n 
Re

tu
rn

s_
Si

ng
a 

Po
re

01jan2007 01jan2008 01jan2009 01jan2010 01jan2011
daily

0

.0
00

5
.0

01
.0

01
5

.0
02

.0
02

5

Co
nd

itio
na

l v
ar

ia
nc

e,
 o

ne
-s

te
p

01jan2007 01jan2008 01jan2009 01jan2010 01jan2011
daily

0
10

20
30

40

D
en

si
ty

-.1 -.05 0 .05 .1
meanreturns

0

.0
00

5
.0

01
.0

01
5

.0
02

.0
02

5

Co
nd

itio
na

l v
ar

ia
nc

e,
 o

ne
-s

te
p

01jan2007 01jan2008 01jan2009 01jan2010 01jan2011
daily

 
Figure 20: Singapore entire period: Mean return and conditional volatility estimated from GARCH (1,1) 

model. 
  



63 

 

 
Figure 21: Taiwan: Mean return and conditional volatility estimated from GARCH (1,1) model. Upper 

four are the pre-index options period and the lower four are the post-index options period. 
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Figure 22: Taiwan entire period: Mean return and conditional volatility estimated from GARCH (1,1) 

model. 
  

 

In Figure 21 and 22, shows the pre, post index options and entire effect of the mean 

return and conditional volatility effect of Taiwan stock market. It is observed that 
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volatility is negatively influenced after the introduction of the index options in the 

Taiwan stock market though there are some high peaks in the clusters.  

 

 
Figure 23: Thailand: Mean return and conditional volatility estimated from GARCH (1,1) model. Upper 

four are the pre-index options period and the lower four are the post-index options period. 
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Figure 24: Thailand entire period: Mean return and conditional volatility estimated from GARCH (1,1) 

model. 

 

In Figure 23 and 24, Thailand stock market showing the mix result of volatility 

clustering. After the introduction of the index options there is a significant negative 

influence on volatility which means volatility reduced after the new events. After one 

year from the introduction of the index options we see significant positive influence on 
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the volatility. Volatility increased again and continues till our investigation period. 

There is a similarity between the mean return volatility clusters and the conditional 

volatility clusters.  

 
Table 28: Evidence of acceptance or rejection of hypothesis in different markets. 

Country  Hypothesis 1 Hyopthesis 2 

Null:  H0 Alternative: H1 Null: H0 Alternative: H1 

Hong Kong Do not support Do support Do not support Do support 

India Do support Do not support Do not support Do support 

Japan Do not support Do support Do not support Do support 

Korea Do not support Do support Do not support Do support 

Malaysia Do support Do not support Do not support Do support 

Singapore Do support Do not support Do not support Do support 

Taiwan Do not support Do support Do not support Do support 

Thailand Do not support Do support Do not support Do support 

 

We summarized our investigation based on two null-hypotheses which are developed 

from our literature review. In the Table 28, we present the evidence of acceptance or 

rejection of hypotheses from different markets. The result of this study specifies that- 

introduction of index options on these selected eight countries increased stock return 

volatility. On the other hand, we have found significant increase of liquidity in Hong 

Kong, Japan, Korea, Taiwan and Thailand. 

 

Our results signify that stock listed in the Hang Seng index (HSI) of the Hong Kong 

Stock Exchange, experience an increase in volatility and an increase in trading volume 

i.e., an increase in liquidity after the listing of index options. Kan (1997) conducted a 

research on the same HSI stocks to measure the effect of index futures trading on 

volatility. He examined the adjusted volatilities of the individual constituents and found 

no significant increase in the adjusted volatility after the introduction of HSI futures 

trading. The time frame of his study is different from our selected time frame for the 

HSI. Presence of the uninformed investors in the derivatives market i.e. index options 

market can play a vital role to increase the impact of the volatility (Cox, 1976). 

 

For Japan Stock Exchange, we have conducted our research on the listed stock of 

TOPIX 100 and obtained an increasing effect for both volatility and liquidity. On the 

other hand, Kumar et al., (1995) also conducted their research on the list stock of Nikkei 

225 of the Japan Stock Exchange and have found totally opposite results comparing our 

investigation on TOPIX 100. They have made a cross-sectional regression on different 

index and documented a declining impact for trading volume, volatility and bid-ask 

spreads.   

 

Vipul (2006) performed an investigation to measure the impact of the introduction of 

derivatives on underlying volatility of Indian stock market. The author conducted his 

research on six underlying equity shares and an index and found that volatility reduced 

after the introduction of derivatives. For empirical studies, the author used the most 

liquid shares of the market. In our study, we have conducted our research on 37 shares 

of S&P CNX Nifty and found that volatility increased whereas liquidity decreased for 

the posterior period (two and half years) of index options.  
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KOSPI 200 index options started on July 1997 and it was the time of the Asian financial 

crisis. Our research result showed an extreme increased volatility and liquidity effect 

after the advent of index options. According to Bhabra et al., (2001, p. 148), “Implied 

volatility from Korean put and call index options for the time period leading up to and 

including the Korean downgrade can be examined to determine whether option traders 

anticipated this extreme volatility since option prices are base upon option market 

participants‟ collective assessment of future volatility”. In our study, we also found the 

similar kind of impact for KOSPI 200. 

 

Pok & Poshakwale (2004) conducted a research on Malaysian stock market to find out 

the impact of the introduction of futures contracts on the spot market volatility and 

found an increasing volatility effect of the cash market. In our study, we investigated 

listed stocks in FTSE Bursa Malaysia KLCI and found increasing volatility effect, no 

significant differences in the liquidity.  

 

Chian & Wang (2002) examined MSCI and TAIEX index of Taiwan for measuring 

volatility after the inception of index future. They found that volatility increased in 

TAIEX and volatility remains same in the MSCI. But in our research, we have found 

increase in volatility and liquidity effect for the inception of index options in the listed 

stock of MSCI index of Taiwan.   

 

For both SGX MSCI index of Singapore and SET 50 index of Thailand volatility 

increased after the inception of index options. In SGX MSCI index we have also found 

increase effect of the liquidity whereas in SET 50 index we have found no significance 

differences in the liquidity after the inception of index options. According to Kumar et. 

al., (1995, p. 315), “ Traders who are basing their trades on market-wide information or 

are speculating on market-wide movements to move to the options market, suggest a 

decline on in trading volume”. 
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CHAPTER SIX 
 

6 Conclusion:  

In this chapter, final empirical results, theoretical and practical 

recommendations presented as conclusion. In addition, we give 

suggestions for further research. 

6.1 Conclusion: 
A great number of academic researches have been conducted on the derivatives 

markets. Most of them have been related to the impact of the derivatives on the 

underlying assets. As time passes, investors have become more concerned with the 

financial derivatives instruments. Derivatives instruments have become more popular 

due to its lower transaction costs and flexibility for short position. According to the 

Kawaller et al., (1990), introduction of derivatives on the underlying stock market 

induced higher liquidity. It is not yet perfectly proved whether introduction of 

derivatives increase the volatility (Kalotychou, E. & Staikouras, S. K. 2006). Many 

researchers examined different stock market in different period of time to specify the 

real impact of the derivatives on the underlying assets. After carried out their research, 

they observed mixed result. Based on the daily stock price data, Merton (1995) 

examined that the news of the introduction of derivatives reduce the volatility of the 

underlying stock. On the other hand, Bessembinder & Seguin, (1992) obtained positive 

impact of the derivatives on the liquidity and volatility. Robinson (1994), Pericli & 

koutmos (1997) and  Rahman (2001) examined the FTSE100, S&P500, and DJIA 

indices and found that there is no impact of the derivatives on the volatility.  

 

Because of the diverse results obtained in different markets, researchers have 

emphasized on the stock indices rather than single shares. Liquidity is one of the most 

important reasons behind this idea. Generally indices are more liquid than the individual 

stock (Kalotychou, E., & Staikouras, S. K., 2006). Therefore introduction of stock index 

options have significant impact on the liquidity of the underlying stocks.  

 

The purpose of our thesis was to specify the impact of the introduction of index options 

on the underlying stocks. There are no derivatives instruments in the Bangladesh stock 

market. Therefore we have examined the other Asian stock markets for understanding 

the impact of the introduction of derivatives instruments, especially index options on the 

underlying assets. This research is aimed at getting a deeper understanding for the 

volatility and liquidity effect of the pre-index and post-index options periods. 

 

Considering the importance of this topic in the theoretical and the practical area, this 

paper explains the impact of the introduction of index options on the respective 

component stocks. Our proposed research question was: 

 

 What is the impact of the introduction of index options on volatility and 

liquidity of the underlying stocks in the Asian markets? 

  

In our research, we have examined the volatility and liquidity impact on the eight 

different Asian markets (Hong Kong, India, Japan, Korea, Malaysia, Singapore, Taiwan 

and Thailand) before and after the introduction of stock index options. Therefore, we 
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have studied the time-series properties of returns and daily trading volumes in those 

countries.  

 

First, in each country, we have examined the daily stock trading volume by using Paired 

Samples T-Test to account for p-values, t-value, degree of freedom and mean 

differences in the pre and post index option period. We have also applied Wilcoxon 

Signed Ranks test to justify our findings. Our research indicated that in the Hong Kong, 

Japan, Korea, Taiwan and Thailand stock market, trading volume increased after the 

introduction of index options. Hence, we can conclude that there is a significant positive 

liquidity impact on those countries (Hong Kong, Japan, Korea, Taiwan and Thailand) 

after the starting of index options. On the other hand, in India, Malaysia and Singapore, 

we could not find out any significant difference regarding liquidity effect after the 

introduction of index options.  

 

For examining the daily stock price return GARCH (1,1) model is an appropriate one 

and we have employed this model to determine the conditional volatility of the daily 

returns. With the help of the econometric model GARCH (1,1), we have estimated the 

parameters of conditional volatility of pre-index options and post-index options periods 

for each country. We have also studied whether the values of the parameters have 

changed significantly after the introduction of index options. After carried out our study 

we have observed that volatility is significantly increased in all of the countries after the 

listing of stock index options. Empirical result shows that the values of α1 (parameter 

for past information)   and β1 (parameter for past variance) are significantly higher in the 

time of post-index options than in the time of pre-index options. It points out that 

volatility increased due to the increase of conditional volatility.   

 

The empirical analysis of our study provides strong evidence in favor of increasing 

volatility and liquidity after the introduction of index options.  

 

6.2 Theoretical and practical contribution: 

 

In research field our study shall clarify the impact of volatility and liquidity effect after 

the introduction of stock index options in the Hong Kong, India, Japan, Korea, 

Malaysia, Singapore, Taiwan and Thailand stock market. Our results signify that trading 

volume increased after the introduction of derivatives. Therefore in one dimensional 

liquidity measurement through trading volume we can explain that index options 

attracts both the rational and irrational traders which in turns play a vital role in the 

significant change of stock  return volatility.  

 

Based on our research, we suggest investors about the significant increased volatility in 

these specific countries after the advent of the derivatives. Consequently, other stock 

markets (e.g., Bangladesh) that have an immediate or future plan to inaugurate index 

options may face the same reflection associating with volatility and liquidity. We can 

see that index options have positive effect on volatility and liquidity. On the basis of our 

research result, both investors and Securities & Exchange Commission, Bangladesh can 

anticipate the effect of the introduction of index options on the underlying stocks.  

 

In our study of Asian stock markets, we observed that introduction of index options 

showed positive effect on the volatility. As Bangladesh stock market follows other 
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Asian stock markets especially Indian stock market, it can also experience the same 

impact of the index options. 

 

6.3 Further research:   

 

We examined our research on the eight Asian markets and we specifically focused on 

the stock listed on the index options. It is usually difficult to identify and make a model 

for all the factors responsible for volatility and liquidity effect after the introduction of 

derivatives. Further investigation can be carried out by using different econometric 

model in order to examine the volatility after the introduction of index options. In 

addition, further studies can also be performed on the different index options from the 

same country. In our studies we have examined only one index option from each 

market. Therefore, analyzing different index from each country could add value to this 

research.  
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APPENDIX A 
t-test & Wilcoxon Signed Ranks Test 

 

Hong Kong 
 
Table A1: Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 PRE_HK 3,34911107E3 23 3,022848572E3 6,303074989E2 

POST_HK 3,94005217E3 23 3,166264287E3 6,602117426E2 

 
Table A2: Paired Samples Correlations 

 

  N Correlation Sig. 

Pair 1 PRE_HK & POST_HK 23 .965 .000 

 

 

Table A3: Paired Samples Test 

  Paired Differences t df Sig. (2-

tailed) 
  Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

  Lower Upper 

Pair 

1 

PRE_HK - 

POST_HK 

-

5.9094109

71E2 

8.2812776

13E2 

1.7267657

49E2 

-

9.4905039

53E2 

-

2.3283179

90E2 

-3.422 22 .002 

 

 

India 

 
Table A4: Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 PRE_IND 5.51057811044

577E3 

36 1.74305729310

9882E4 

2.905095488516

471E3 

POST_IND 1.89591637892

873E3 

36 2.69622004883

9202E3 

4.493700081398

670E2 

 

 
Table A5: Paired Samples Correlations 

 

  N Correlation Sig. 

Pair 1 PRE_IND & POST_IND 36 .255 .133 

 

 

Table A6: Paired Samples Test 

  Paired Differences t df Sig. (2-

tailed) 
  Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

  Lower Upper 

Pair 

1 

PRE_IND - 

POST_IND 

3.6146617

31517043

E3 

1.6943927

90109538

E4 

2.8239879

83515897E

3 

-

2.1183386

63101554E

3 

9.3476621

26135640E

3 

1.280 35 .209 
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Japan 

 
Table A7: Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 PRE_JP .34 83 3.077 .338 

POST_JP 5.3969683923980

5E2 

83 6.3160875495266

21E2 

6.9328067590388

63E1 

 

 
Table A8: Paired Samples Correlations 

 

  N Correlation Sig. 

Pair 1 PRE_JP & POST_JP 83 -.093 .403 

 

 
Table A9: Paired Samples Test 

  Paired Differences t df Sig. (2-

tailed) 
  Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

  Lower Upper 

Pair 

1 

PRE_JP - 

POST_JP 

-

5.3935907

34192408

E2 

6.3190262

66437434

E2 

6.9360324

19909208

E1 

-

6.7733885

34774749

E2 

-

4.0137929

33610066

E2 

-7.776 82 .000 

 

 

 

Korea 
 
Table A10: Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 PRE_KO 7.6491635281175

2E1 

153 8.5807829878981

61E1 

6.9371518842367

11E0 

POST_KO 3.1391412245104

4E2 

153 4.0948789375303

65E2 

3.3105134085401

41E1 

 
Table A11: Paired Samples Correlations 

 

  N Correlation Sig. 

Pair 1 PRE_KO & POST_KO 153 .601 .000 

 
Table A12: Paired Samples Test 

  Paired Differences t df Sig. (2-

tailed) 

  Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

  Lower Upper 

Pair 

1 

PRE_KO - 

POST_KO 

-

2.3742248

71698685

E2 

3.644653

84464603

7E2 

2.9465279

94174335

E1 

-

2.9563686

18321342

E2 

-

1.7920811

25076028

E2 

-8.058 152 .000 
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Malaysia 

 
Table A13: Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 PRE_ML 4.1398250365934

8E3 

30 4.7801602437384

53E3 

8.7273386466164

79E2 

POST_ML 3.6984398033126

3E3 

30 3.3730046909718

10E3 

6.1582358527200

07E2 

 

 
Table A 14: Paired Samples Correlations 

 

  N Correlation Sig. 

Pair 1 PRE_ML & POST_ML 30 .717 .000 

 

 
Table A15: Paired Samples Test 

  Paired Differences t df Sig. (2-

tailed) 
  Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

  Lower Upper 

Pair 

1 

PRE_ML - 

POST_ML 

4.4138523

32808488

E2 

3.3310951

00435180

E3 

6.0817197

59010949E

2 

-

8.0246611

93463636E

2 

1.6852365

85908061E

3 

.726 29 .474 

 

 

Singapore 
 
Table A16: Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 PRE_SP 9.5057315759275

8E3 

31 1.0501233789544

90E4 

1.8860772664249

86E3 

POST_SP 1.3350748694712

3E4 

31 2.2545237730206

11E4 

4.0492442317991

09E3 

 

 
Table A17: Paired Samples Correlations 

 

  N Correlation Sig. 

Pair 1 PRE_SP & POST_SP 31 .801 .000 

 

 
Table A 18: Paired Samples Test 

  Paired Differences t df Sig. (2-

tailed) 
  Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

  Lower Upper 

Pair 

1 

PRE_SP - 

POST_SP 

-

3.84501711

8784757E3 

1.54761996

6726488E4 

2.77960751

5465781E3 

-

9.52173298

6947847E3 

1.83169874

9378333E3 

-1.383 30 .177 
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Taiwan 
Table A19: Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 PRE_TAI 1.5489045114072

9E4 

93 1.5388249434329

93E4 

1.5956871329862

93E3 

POST_TAI 1.9588407008602

2E4 

93 1.8096952837215

74E4 

1.8765665914007

45E3 

 

 
Table A20: Paired Samples Correlations 

 

  N Correlation Sig. 

Pair 1 PRE_TAI  & POST_TAI 93 .605 .000 

 

 
Table A21: Paired Samples Test 

  Paired Differences t df Sig. (2-

tailed) 

  Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

  Lower Upper 

Pair 

1 

PRE_TAI - 

POST_TAI 

-

4.0993618

94529222E

3 

1.5083594

86885881

E4 

1.5640959

26189029E

3 

-

7.2057914

11931594E

3 

-

9.9293237

71268497E

2 

-2.621 92 .010 

 

 

Thailand 

 
Table A 22: Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 PRE_THAI 6.8576786282267

2E3 

49 1.3570163616845

91E4 

1.9385948024065

59E3 

POST_THAI 1.4435523119351

7E4 

49 3.0842926603516

70E4 

4.4061323719309

57E3 

 

 
Table A 23: Paired Samples Correlations 

 

  N Correlation Sig. 

Pair 1 PRE_THAI & POST_THAI 49 .692 .000 

 

 
Table A 24: Paired Samples Test 

  Paired Differences t df Sig. (2-

tailed) 
  Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

  Lower Upper 

Pair 

1 

PRE_THAI - 

POST_THAI 

-

7.57784449

1124971E3 

2.3586177

32219312E

4 

3.36945390

3170446E3 

-

1.43525856

2305098E4 

-

8.03103359

1989619E2 

-2.249 48 .029 
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Wilcoxon Signed Ranks Test 

 
Table A 25: Descriptive Statistics 

 N Mean Std. Deviation Minimum Maximum 

PRE_HK 23 3.34911107E3 3.022848572E3 .000000 1.212921E4 

PRE_IND 36 5.510578110445

77E3 

1.743057293109

882E4 

0.000000000000

E0 

1.016956594810

E5 

PRE_JP 83 .34 3.077 0 28 

PRE_KO 153 7.649163528117

52E1 

8.580782987898

161E1 

0.000000000000

E0 

3.920869306931

E2 

PRE_ML 30 4.139825036593

48E3 

4.780160243738

453E3 

0.000000000000

E0 

1.896089061876

E4 

PRE_SP 31 9.505731575927

58E3 

1.050123378954

490E4 

0.000000000000

E0 

4.873071462451

E4 

PRE_TAI 93 1.548904511407

29E4 

1.538824943432

993E4 

0.000000000000

E0 

6.747964930140

E4 

PRE_THAI 49 6.857678628226

72E3 

1.357016361684

591E4 

0.000000000000

E0 

7.944321074856

E4 

POST_HK 23 3.94005217E3 3.166264287E3 238.350192 1.211143E4 

POST_IND 36 1.895916378928

73E3 

2.696220048839

202E3 

5.699023904382

E1 

1.074294063745

E4 

POST_JP 83 5.396968392398

04E2 

6.316087549526

620E2 

4.372384937238

E0 

4.073135983264

E3 

POST_KO 153 3.139141224510

44E2 

4.094878937530

365E2 

5.164410058027

E-1 

1.922722630561

E3 

POST_ML 30 3.698439803312

63E3 

3.373004690971

810E3 

1.044586956522

E2 

1.246025838509

E4 

POST_SP 31 1.335074869471

23E4 

2.254523773020

611E4 

2.813685567010

E2 

1.050711587629

E5 

POST_TAI 93 1.958840700860

22E4 

1.809695283721

574E4 

5.868318000000

E2 

1.165205842000

E5 

POST_THAI 49 1.443552311935

17E4 

3.084292660351

670E4 

9.404573804574

E1 

1.771322274428

E5 

 

 

 

Table A26: Ranks 

  N Mean Rank Sum of Ranks 

POST_HK - PRE_HK Negative Ranks 4
a
 7.25 29.00 

Positive Ranks 19
b
 13.00 247.00 

Ties 0
c
   

Total 23   

POST_IND - PRE_IND Negative Ranks 21
d
 19.67 413.00 

Positive Ranks 15
e
 16.87 253.00 

Ties 0
f
   

Total 36   

POST_JP - PRE_JP Negative Ranks 1
g
 5.00 5.00 

Positive Ranks 82
h
 42.45 3481.00 

Ties 0
i
   

Total 83   

POST_KO - PRE_KO Negative Ranks 12
j
 26.67 320.00 

Positive Ranks 141
k
 81.28 11461.00 

Ties 0
l
   

Total 153   

POST_ML - PRE_ML Negative Ranks 16
m
 15.00 240.00 

Positive Ranks 14
n
 16.07 225.00 
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Ties 0
o
   

Total 30   

POST_SP - PRE_SP Negative Ranks 16
p
 13.63 218.00 

Positive Ranks 15
q
 18.53 278.00 

Ties 0
r
   

Total 31   

POST_TAI - PRE_TAI Negative Ranks 35
s
 43.43 1520.00 

Positive Ranks 58
t
 49.16 2851.00 

Ties 0
u
   

Total 93   

POST_THAI - PRE_THAI Negative Ranks 10
v
 15.40 154.00 

Positive Ranks 39
w
 27.46 1071.00 

Ties 0
x
   

Total 49   

a. POST_HK < PRE_HK 

b. POST_HK > PRE_HK 

c. POST_HK = PRE_HK 

d. POST_IND < PRE_IND 

e. POST_IND > PRE_IND 

f. POST_IND = PRE_IND 

g. POST_JP < PRE_JP 

h. POST_JP > PRE_JP 

i. POST_JP = PRE_JP 

j. POST_KO < PRE_KO 

k. POST_KO > PRE_KO 

l. POST_KO = PRE_KO 

m. POST_ML < PRE_ML 

n. POST_ML > PRE_ML 

o. POST_ML = PRE_ML 

p. POST_SP < PRE_SP 

q. POST_SP > PRE_SP 

r. POST_SP = PRE_SP 

s. POST_TAI < PRE_TAI 

t. POST_TAI > PRE_TAI 

u. POST_TAI = PRE_TAI 

v. POST_THAI < PRE_THAI 

w. POST_THAI > PRE_THAI 

x. POST_THAI = PRE_THAI 

 

 

Table A 27: Test Statistics
c
 

 POST_HK 

- PRE_HK 

POST_IND 

- PRE_IND 

POST_JP 

- PRE_JP 

POST_KO 

- PRE_KO 

POST_ML 

- PRE_ML 

POST_SP 

- PRE_SP 

POST_TAI 

- PRE_TAI 

POST_THAI - 

PRE_THAI 

Z -3.315
a
 -1.257

b
 -7.891

a
 -10.147

a
 -.154

b
 -.588

a
 -2.550

a
 -4.561

a
 

Asymp. 

Sig. (2-

tailed) 

.001 .209 .000 .000 .877 .557 .011 .000 

a. Based on negative ranks. 

b. Based on positive ranks. 

c. Wilcoxon Signed Ranks Test 
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APPENDIX B 
Econometric Model: GARCH (1,1)  

 

Hong Kong 

 
Table B1.1: WHOLE PERIOD Hong Kong. using observations 1991/03/04-1995/03/30 

Dependent variable: LN_RETURN_HONG KONG 

QML standard errors 

  Coefficient Std. Error z p-value  

Const 0.00116724 0.00039528

2 

2.9529 0.00315 **

* 

 

alpha(0) 4.88026e-

05 

3.42851e-

05 

1.4234 0.15461  

alpha(1) 0.196082 0.087046 2.2526 0.02428 ** 

beta(1) 0.585016 0.217766 2.6864 0.00722 **

* 

 
Mean dependent var  0.000791  S.D. dependent var  0.014949 

Log-likelihood  3028.400  Akaike criterion -6046.799 

Schwarz criterion -6021.950  Hannan-Quinn -6037.383 

  

Unconditional error variance = 0.000222943 

 

 

 
Table B1.2: Pre-index options Hong Kong. using observations 1991/03/04-1993/02/01 

Dependent variable: Pre_Index_Options_Hong Kong 

QML standard errors 

  Coefficient Std. Error z p-value  

Date 4.93298e-

08 

1.47486e-

08 

3.3447 0.00082 **

* 

 

alpha(0) 7.0861e-05 2.22431e-

05 

3.1858 0.00144 **

* 

alpha(1) 0.271839 0.0944595 2.8778 0.00400 **

* 

beta(1) 0.326409 0.0788145 4.1415 0.00003 **

* 

 

Mean dependent var  0.000996  S.D. dependent var  0.013492 

Log-likelihood  1489.078  Akaike criterion -2968.156 

Schwarz criterion -2947.073  Hannan-Quinn -2959.884 

 

 Unconditional error variance = 0.00017638 

 

 

 

 



B-2 

 

 
Table B1.3: Pre-index options Hong Kong, using observations 1993/04/05-1995/03/30 

Dependent variable: Post_Index_Opti 

QML standard errors 

  Coefficient Std. Error z p-value  

Datea 9.41062e-

09 

1.75162e-

08 

0.5373 0.59109  

 

alpha(0) 3.32947e-

06 

2.31416e-

06 

1.4387 0.15023  

alpha(1) 0.0684583 0.0158124 4.3294 0.00001 **

* 

beta(1) 0.920788 0.0185405 49.6636 <0.00001 **

* 

 

Mean dependent var  0.000293  S.D. dependent var  0.016301 

Log-likelihood  1390.569  Akaike criterion -2771.138 

Schwarz criterion -2750.045  Hannan-Quinn -2762.863 

 

Unconditional error variance = 0.000309607 

 

India 
 

Table B2.1: Whole period India, using observations 1999/06/07-2003/06/04 

Dependent variable: Ln_retrun_India 

QML standard errors 

  Coefficient Std. Error z p-value  

Const 0.00090709

8 

0.00039451

8 

2.2993 0.02149 ** 

 

alpha(0) 6.8256e-06 3.63275e-

06 

1.8789 0.06026 * 

alpha(1) 0.187683 0.0487027 3.8536 0.00012 **

* 

beta(1) 0.806247 0.0455138 17.7143 <0.00001 **

* 

 

Mean dependent var  0.000357  S.D. dependent var  0.016183 

Log-likelihood  2945.989  Akaike criterion -5881.978 

Schwarz criterion -5857.229  Hannan-Quinn -5872.591 

 

 

Unconditional error variance = 0.00112458 
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Table B2.2: Pre-index options India. using observations 1999/06/07-2001/04/24 

Dependent variable: PRE 

QML standard errors 

  Coefficient Std. Error z p-value  

Date 2.33014e-

08 

3.30519e-

08 

0.7050 0.48081  

 

alpha(0) 0.00012165

1 

0.00019104

9 

0.6368 0.52429  

alpha(1) 0.188048 0.123214 1.5262 0.12696  

beta(1) 0.514662 0.58139 0.8852 0.37603  

 

Mean dependent var  0.000250  S.D. dependent var  0.020174 

Log-likelihood  1239.872  Akaike criterion -2469.745 

Schwarz criterion -2448.752  Hannan-Quinn -2461.502 

 

 

Unconditional error variance = 0.000409199 

 

 

 

 
Table B2.3: Post-index options India, using observations 2001/07/04-2003/06/04 

Dependent variable: Post 

QML standard errors 

  Coefficient Std. Error z p-value  

Datea 1.97253e-

08 

1.19534e-

08 

1.6502 0.09890 * 

 

alpha(0) 1.45601e-

05 

1.0779e-05 1.3508 0.17676  

alpha(1) 0.214078 0.0890546 2.4039 0.01622 ** 

beta(1) 0.675719 0.143694 4.7025 <0.00001 **

* 

 

Mean dependent var  0.000558  S.D. dependent var  0.011158 

Log-likelihood  1559.554  Akaike criterion -3109.108 

Schwarz criterion -3088.115  Hannan-Quinn -3100.865 

 

 

Unconditional error variance = 0.000132121 
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Japan 
 

 
Table B 3.1: Whole period Japan. using observations 1987/10/02-1991/10/01 

Dependent variable: LN_RETURN_JAPAN 

QML standard errors 

  Coefficient Std. Error z p-value  

Const 0.00099604

9 

0.00037646

9 

2.6458 0.00815 **

* 

 

alpha(0) 6,32419e-

06 

9,14881e-

06 

0,6913 0,48940  

alpha(1) 0,274313 0,192989 1,4214 0,15520  

beta(1) 0,725687 0,211532 3,4306 0,00060 **

* 

 

Mean dependent var -0,000062  S.D. dependent var  0,013947 

Log-likelihood  3233,239  Akaike criterion -6456,477 

Schwarz criterion -6431,728  Hannan-Quinn -6447.090 

 

 

 Unconditional error variance = 5.7192e-007 

 

 

 
Table B3.2: Pre-index options Japan. using observations 1987/10/01-1989/09/20 

Dependent variable: POST 

QML standard errors 

  Coefficient Std. Error z p-value  

DATE .0007067 .0003367 2.10    0.036       

 

alpha(0) .5932953    .0317403     18.69 0.000 ** 

alpha(1) .1673565    .0566803 2.95 0.003 **

* 

beta(1) .0000275    5.54e-06      4.96 0.000 **

* 

 

Mean dependent var -0.000462  S.D. dependent var  0.015502 

Log-likelihood  1243.047  Akaike criterion -2452.047 

Schwarz criterion -2574.081  Hannan-Quinn -2451.043 

 

  

 Unconditional error variance = 0.00021456 
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Table B 3.3: Post-index options Japan, using observations 1989/11/20-1991/10/01 

Dependent variable: POST 

QML standard errors 

 

  Coefficient Std. Error z p-value  

Datea 1.8741e-08 1.66243e-

08 

1.1273 0.25960  

 

alpha(0) 1.36029e-

05 

5.85847e-

06 

2.3219 0.02024 ** 

alpha(1) 0.296916 0.108413 2.7387 0.00617 **

* 

beta(1) 0.677872 0.0868107 7.8086 <0.00001 **

* 

 

 

Mean dependent var -0.000572  S.D. dependent var  0.014902 

Log-likelihood  1449.647  Akaike criterion -2889.294 

Schwarz criterion -2868.292  Hannan-Quinn -2881.048 

 

 

 Unconditional error variance = 0.000539533 

 

 

Korea 
 

Table B 4.1: Whole period Korea. using observations 1995/07/03-1999/07/30 

Dependent variable: LN_RETURN_Korea 

QML standard errors 

  Coefficient Std. Error z p-value  

Const 0.0002693 0.0005077 0.53 0.596 **

* 

 

alpha(0) 0.3408288 0.0408835 8.34 0.0000  

alpha(1) 0.1422035 0.0438464 14.90 0.0000  

beta(1) 0.853125 0.0000114 -0.92 0.3600 **

* 

 

 

Mean dependent var -0.000012  S.D. dependent var  0.02438 

Log-likelihood  2900.3125  Akaike criterion -2451.477 

Schwarz criterion -2451.728  Hannan-Quinn -2453.090 

 

             Unconditional error variance = 0.00010431 
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Table B 4.2: Pre index options period Korea. using observations 1995/07/03-1997/06/05 

Dependent variable: Pre 

QML standard errors 

  Coefficient Std. Error z p-value  

Const 0.0001569 0.0005051 0.31 0.756 **

* 

 

alpha(0) 0.1665012 0.0688671 2.42 0.0160  

alpha(1) 0.0731205 0.2307801 2.75 0.0006  

beta(1) 0.2461014 0.000027 0.85 0.3950 **

* 

 

 

Mean dependent var -0.000412  S.D. dependent var  0.01430 

Log-likelihood  1517.135  Akaike criterion -1251.477 

Schwarz criterion -1451.728  Hannan-Quinn -1053.090 

 

Unconditional error variance = 0.000405301 

 

 

 

 
Table B 4.3: Post index options period Korea. using observations 1997/08/08-1999/07/30 

Dependent variable: Post 

QML standard errors 

  Coefficient Std. Error Z p-value  

Const 0.0007681 0.0011451 0.67 0.5020 **

* 

 

alpha(0) 0.1774021 0.0606256 2.93 0.0030  

alpha(1) 0.1721054 0.1495104 5.67 0.0000  

beta(1) 0.8254010 0.0000887 -0.78 0.4340 **

* 

 

 

Mean dependent var -0.000020  S.D. dependent var  0.012430 

Log-likelihood  1104.473  Akaike criterion -1551.477 

Schwarz criterion -1251.728  Hannan-Quinn -1553.090 

 

Unconditional error variance = 0.00010253 
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Malaysia 
 

Table B 5.1: Whole period Malaysia. using observations 2007/07/09-2010/10/29 

Dependent variable: LN_RETURN_MALAY 

QML standard errors 

  Coefficient Std. Error z p-value  

Const 0.00078617

9 

0.00024826

2 

3.1667 0.00154 **

* 

 

alpha(0) 1.34643e-

06 

9.04327e-

07 

1.4889 0.13652  

alpha(1) 0.133884 0.051 2.6252 0.00866 **

* 

beta(1) 0.861136 0.0437141 19.6993 <0.00001 **

* 

 

Mean dependent var  0.000136  S.D. dependent var  0.009492 

Log-likelihood  2919.720  Akaike criterion -5829.440 

Schwarz criterion -5805.626  Hannan-Quinn -5820.325 

 

 Unconditional error variance = 0.000270391 

 

 

 
Table B5.2: Pre index options period Malaysia  using observations 2007/07/09-2009/01/19 

Dependent variable: PRE 

QML standard errors 

  Coefficient Std. Error z p-value  

DATE -3.12425e-

09 

1.49066e-

08 

-0.2096 0.83399  

 

alpha(0) 1.5521e-05 6.15573e-

06 

2.5214 0.01169 ** 

alpha(1) 0.184707 0.0811413 2.2764 0.02282 ** 

beta(1) 0.727758 0.0417599 17.4272 <0.00001 **

* 

 

Mean dependent var -0.000850  S.D. dependent var  0.012084 

Log-likelihood  1223.209  Akaike criterion -2436.418 

Schwarz criterion -2416.448  Hannan-Quinn -2428.510 

 

 

 Unconditional error variance = 0.000177313 
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Table B5.3: Post index options period for Malaysia. using observations 2009/08/06-2010/10/29 

Dependent variable: POST 

QML standard errors 

  Coefficient Std. Error z p-value  

DATEa 2.56255e-

08 

6.64612e-

09 

3.8557 0.00012 **

* 

 

alpha(0) 7.91597e-

06 

3.75906e-

06 

2.1058 0.03522 ** 

alpha(1) 0.169372 0.0739741 2.2896 0.02204 ** 

beta(1) 0.596968 0.159819 3.7353 0.00019 **

* 

 

Mean dependent var  0.000967  S.D. dependent var  0.005819 

Log-likelihood  1508.272  Akaike criterion -3006.544 

Schwarz criterion -2986.574  Hannan-Quinn -2998.636 

 

 

 Unconditional error variance = 3.38781e-005 

 

 

Singapore 

 
Table B 6.1; Whole period Singapore. using observations 2007/04/02-2010/10/29 

Dependent variable: LN_RETURN_SINGA 

QML standard errors 

  Coefficient Std. Error z p-value  

Const 0.00097093

3 

0.00039769

1 

2.4414 0.01463 ** 

 

alpha(0) 1.9923e-06 1.17729e-

06 

1.6923 0.09059 * 

alpha(1) 0.111044 0.0193012 5.7532 <0.00001 **

* 

beta(1) 0.886766 0.0172926 51.2802 <0.00001 **

* 

 

Mean dependent var  0.000094  S.D. dependent var  0.018315 

Log-likelihood  2599.368  Akaike criterion -5188.737 

Schwarz criterion -5164.534  Hannan-Quinn -5179.508 

 

 

 Unconditional error variance = 0.000909777 
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Table B6.2: Pre index options period for Singapore using observations 2007/04/02-2009/03/06 

Dependent variable: PRE 

QML standard errors 

  Coefficient Std. Error z p-value  

DATE -6.70505e-

09 

1.8477e-08 -0.3629 0.71669  

 

alpha(0) 8.1439e-06 4.47351e-

06 

1.8205 0.06869 * 

alpha(1) 0.139763 0.029137 4.7967 <0.00001 **

* 

beta(1) 0.846688 0.0289787 29.2176 <0.00001 **

* 

 

Mean dependent var -0.001662  S.D. dependent var  0.020995 

Log-likelihood  1146.496  Akaike criterion -2282.992 

Schwarz criterion -2262.592  Hannan-Quinn -2274.942 

 

 

 Unconditional error variance = 0.000601047 

 

 

 

 

 

 
Table B 6.3: Post index options period Singapore. using observations 2009/05/06-2010/10/29 

Dependent variable: POST 

QML standard errors 

  Coefficient Std. Error z p-value  

DATEa 3.79456e-

08 

1.21688e-

08 

3.1183 0.00182 **

* 

 

alpha(0) 2.01599e-

06 

1.25452e-

06 

1.6070 0.10806  

alpha(1) 0.101882 0.0324716 3.1376 0.00170 **

* 

beta(1) 0.885297 0.0285742 30.9824 <0.00001 **

* 

 

Mean dependent var  0.001829  S.D. dependent var  0.014119 

Log-likelihood  1313.065  Akaike criterion -2616.129 

Schwarz criterion -2595.730  Hannan-Quinn -2608.079 

 

 

 Unconditional error variance = 0.000157242 
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Taiwan 

 
Table B7.1: Whole period Taiwan. using observations 1999/12/27-2003/12/24 

Dependent variable: LN_RETURN_TAIWA 

QML standard errors 

  Coefficient Std. Error z p-value  

const 0.00042478

5 

0.00052025

8 

0.8165 0.41422  

 

alpha(0) 5.12692e-

06 

4.43028e-

06 

1.1572 0.24717  

alpha(1) 0.0700961 0.0229086 3.0598 0.00221 **

* 

beta(1) 0.916258 0.0310026 29.5542 <0.00001 **

* 

 

Mean dependent var -0.000178  S.D. dependent var  0.018424 

Log-likelihood  2731.957  Akaike criterion -5453.914 

Schwarz criterion -5429.164  Hannan-Quinn -5444.527 

 

 

 Unconditional error variance = 0.000375711 
 

 

 

 

 

Table B7.2: Pre-index options period Taiwan. using observations 1999/12/27-2001/11/13 

Dependent variable: PRE 

QML standard errors 

  Coefficient Std. Error z p-value  

DATE -1.80342e-

08 

2.46931e-

08 

-0.7303 0.46519  

 

alpha(0) 2.13771e-

05 

1.24846e-

05 

1.7123 0.08684 * 

alpha(1) 0.0906095 0.0402258 2.2525 0.02429 ** 

beta(1) 0.860091 0.0526041 16.3503 <0.00001 **

* 

 

Mean dependent var -0.001327  S.D. dependent var  0.020368 

Log-likelihood  1232.193  Akaike criterion -2454.386 

Schwarz criterion -2433.393  Hannan-Quinn -2446.143 

 

 Unconditional error variance = 0.00043362 
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Table 7.3: Post index options period Taiwan. using observations 2002/01/24-2003/12/24 

Dependent variable: POST 

QML standard errors 

  Coefficient Std. Error z p-value  

DATEa 1.6189e-08 1.67074e-

08 

0.9690 0.33256  

 

alpha(0) 2.28658e-

07 

1.56855e-

06 

0.1458 0.88410  

alpha(1) 0.0360546 0.0142517 2.5298 0.01141 ** 

beta(1) 0.962465 0.0165451 58.1721 <0.00001 **

* 

 

Mean dependent var  0.000231  S.D. dependent var  0.015681 

Log-likelihood  1365.170  Akaike criterion -2720.340 

Schwarz criterion -2699.348  Hannan-Quinn -2712.097 

 

 

 Unconditional error variance = 0.000154479 

 

 

 

Thailand 
 

 

Table 8.1: Whole period Thailand. using observations 2005/10/03-2009/10/30 

Dependent variable: LN_RETURN_THAIL 

QML standard errors 

  Coefficient Std. Error z p-value  

const 0.00079388

5 

0.00040172

8 

1.9762 0.04813 ** 

 

alpha(0) 2.90576e-

05 

3.03444e-

05 

0.9576 0.33827  

alpha(1) 0.135261 0.0706229 1.9153 0.05546 * 

beta(1) 0.739135 0.167861 4.4032 0.00001 **

* 

 

 

Mean dependent var  0.000065  S.D. dependent var  0.015691 

Log-likelihood  3039.214  Akaike criterion -6068.427 

Schwarz criterion -6043.573  Hannan-Quinn -6059.010 

 

 Unconditional error variance = 0.000231343 
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Table 8.2: Pre index options Thailand. using observations 2005/10/03-2007/09/04 

Dependent variable: PRE 

QML standard errors 

  Coefficient Std. Error z p-value  

DATE 5.5198e-08 5.86177e-

08 

0.9417 0.34637  

 

alpha(0) 7.45789e-

05 

2.42528e-

05 

3.0751 0.00210 **

* 

alpha(1) 0.836599 1.53428 0.5453 0.58557  

beta(1) 0.102486 0.180158 0.5689 0.56945  

 

 

Mean dependent var  0.000472  S.D. dependent var  0.013160 

Log-likelihood  1503.402  Akaike criterion -2996.804 

Schwarz criterion -2975.711  Hannan-Quinn -2988.529 

 

 Unconditional error variance = 0.0012243 

 

 

 
 

 

 

Table 8.3: Post index options Thailand. using observations 2007/12/28-2009/10/30 

Dependent variable: POST 

QML standard errors 

  Coefficient Std. Error z p-value  

DATEa 1.01551e-

08 

1.5967e-08 0.6360 0.52477  

 

alpha(0) 6.00566e-

06 

5.72098e-

06 

1.0498 0.29383  

alpha(1) 0.0977571 0.0321059 3.0448 0.00233 **

* 

beta(1) 0.886411 0.0418885 21.1612 <0.00001 **

* 

 

 

Mean dependent var -0.000273  S.D. dependent var  0.018372 

Log-likelihood  1365.841  Akaike criterion -2721.682 

Schwarz criterion -2700.589  Hannan-Quinn -2713.407 

 

 Unconditional error variance = 0.00037933 
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APPENDIX C 
List of stocks in the selected indices 

 

Table 1: Constituent list of Hang Seng 

Country: Hong Kong; Index name: Hang Seng 

Time period of sample collection: March, 1991 to March, 1995 

No Name No Name 

1 BOC HONG KONG (HDG.) 24 ESPRIT HOLDINGS 

2 BANK OF CHINA 'H' 25 FOXCONN INTL.HOLDINGS 

3 BANK OF EAST ASIA 26 HONG KONG AND CHINA GAS 

4 BANK OF COMMS.'H' 27 HONG KONG ELECTRIC 

5 BELLE INTERNATIONAL HDG. 28 HONG KONG EXS.& CLEAR. 

6 CHINA CON.BANK 'H' 29 HSBC HOLDINGS 

7 ALUMINUM CORP.OF CHINA 'H' 30 HANG LUNG PROPERTIES 

8 CITIC PACIFIC 31 HANG SENG BANK 

9 CLP HOLDINGS 32 HENDERSON LD.DEV. 

10 CNOOC 33 HUTCHISON WHAMPOA 

11 COSCO PACIFIC 34 INDL.& COML.BK.OF CHINA 'H' 

12 CATHAY PACIFIC AIRWAYS 35 LI & FUNG 

13 CHEUNG KONG HOLDINGS 36 MTR 

14 CHINA COAL ENERGY 'H' 37 NEW WORLD DEV. 

15 CHINA LIFE INSURANCE 'H' 38 PETROCHINA 'H' 

16 CHINA MRCH.HDG.INTL. 39 PING AN INSURANCE 'H' 

17 CHINA MOBILE 40 SUN HUNG KAI PROPERTIES 

18 CHINA OS.LD.& INV. 41 SINO LAND 

19 CHINA RESOURCES LAND 42 SINOPEC 'H' 

20 CHINA RES.POWER HDG. 43 SWIRE PACIFIC 'A' 

21 CHINA RES.ENTERPRISE 44 TENCENT HOLDINGS 

22 CHINA SHENHUA EN.CO.'H' 45 WHARF HOLDINGS 

23 CHINA UNICOM (HONG KONG)   

 

Table 2: Constituent list of S&P CNX NIFTY 

Country: India; Index name: S&P CNX Nifty 

Time period of sample collection: June, 1999 to June, 2003 

No Name No Name 

1 ACC 26 LARSEN & TOUBRO 

2 AMBUJA CEMENTS 27 MAHINDRA & MAHINDRA 

3 AXIS BANK 28 MARUTI SUZUKI INDIA 

4 BAJAJ AUTO 29 NTPC 

5 BHARAT HEAVY ELS. 30 OIL & NATGS. 

6 BHARAT PETROLEUM 31 POWER GRID CORP.OF  INDIA 

7 BHARTI AIRTEL 32 PUNJAB NATIONAL BK. 

8 CAIRN INDIA 33 RANBAXY LABS. 

9 CIPLA 34 RELIANCE CAPITAL 

10 DLF 35 RELIANCE COMM. 

11 DR REDDYS LABS. 36 RELIANCE INDS. 

12 GAIL (INDIA) 37 RELIANCE INFR. 

13 HCL TECHNOLOGIES 38 RELIANCE POWER 

14 HDFC BANK 39 SESA GOA 

15 HERO HONDA MOTORS 40 SIEMENS 
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16 HINDALCO INDS. 41 STATE BANK OF INDIA 

17 HINDUSTAN UNILEVER 42 STEEL AUTH.OF IDA. 

18 HOUSING DEV.FIN. 43 STERLITE INDS. 

19 ICICI BANK 44 SUN PHARM.INDS. 

20 INFOSYS TECHS. 45 SUZLON ENERGY 

21 INFR.DEV.FINANCE CO 46 TATA CNSLT.SVS. 

22 ITC 47 TATA MOTORS 

23 JAIPRAKASH ASSOCS. 48 TATA POWER 

24 JINDAL STEEL & PWR. 49 TATA STEEL 

25 KOTAK MAHINDRA BANK 50 WIPRO 

 

Table 3: Constituent list of TOPIX100 

Country: Japan; Index name: TOPIX 100 

Time period of sample collection: October, 1987 to October,  1991 

No Name No Name 

1 AEON 51 NIDEC 

2 ASAHI KASEI 52 NIKON 

3 ASAHI GLASS 53 NIPPON STEEL 

4 ASTELLAS PHARMA 54 NIPPON TELG. & TEL. 

5 BRIDGESTONE 55 NISSAN MOTOR 

6 CANON 56 NITTO DENKO 

7 CENTRAL JAPAN RAILWAY 57 NKSJ HOLDINGS 

8 CHUBU ELEC.POWER 58 NTT DOCOMO INC 

9 DAIICHI SANKYO 59 NINTENDO 

10 DAIKIN INDUSTRIES 60 NOMURA HDG. 

11 DAIWA HOUSE INDUSTRY 61 ORIX 

12 DENSO 62 PANASONIC 

13 DAI NIPPON PRINTING 63 RICOH 

14 DAIWA SECURITIES GROUP 64 ROHM 

15 EAST JAPAN RAILWAY 65 RESONA HOLDINGS 

16 EISAI 66 SECOM 

17 FANUC 67 SMC 

18 FUJIFILM HDG. 68 SOFTBANK 

19 FUJITSU 69 SONY 

20 HONDA MOTOR 70 SUMITOMO CHEMICAL 

21 HOYA 71 SUMITOMO 

22 HITACHI 72 SUZUKI MOTOR 

23 INPEX 73 SEKISUI HOUSE 

24 ITOCHU 74 SEVEN & I HDG. 

25 JAPAN TOBACCO 75 SHARP 

26 JFE HOLDINGS 76 SHIN-ETSU CHEMICAL 

27 JX HOLDINGS 77 SHISEIDO 

28 KDDI 78 SUMITOMO ELECTRIC IND. 

29 KEYENCE 79 SUMITOMO METAL INDS. 

30 KOMATSU 80 SUMITOMO METAL MINING 

31 KUBOTA 81 SUMITOMO MITSUI FINL.GP. 

32 KYOCERA 82 SUMITOMO REAL.&DEV. 

33 KAO 83 T & D HOLDINGS 

34 KIRIN HOLDINGS 84 TDK 

35 KOBE STEEL 85 TOKYO GAS 

36 KYUSHU ELEC.POWER 86 TOPPAN PRINTING 

37 MITSUI 87 TORAY INDS. 

38 MS&AD INSURANCE GP.HDG. 88 TOSHIBA 
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39 MURATA MANUFACTURING 89 TOYOTA MOTOR 

40 MARUBENI 90 TAKEDA PHARMACEUTICAL 

41 MITSUBISHI CHM.HDG. 91 BANK OF YOKOHAMA 

42 MITSUBISHI 92 DAI-ICHI LIFE INSURANCE 

43 MITSUBISHI ELECTRIC 93 KANSAI ELECTRIC PWR. 

44 MITSUBISHI ESTATE 94 SUMITOMO TRUST & BANKING 

45 MITSUBISHI HEAVY INDS. 95 TOKYO ELECTRIC POWER 

46 MITSUBISHI UFJ FINL.GP. 96 TOHOKU ELECTRIC PWR. 

47 MITSUI FUDOSAN 97 TOKIO MARINE HOLDINGS 

48 MITSUI OSK LINES 98 TOKYO ELECTRON 

49 MIZUHO FINL.GP. 99 WEST JAPAN RAILWAY 

50 NEC 100 YAMADA DENKI 

 

 

Table 4: Constituent list of KOSPI 200 

Country: Korea   Index name: KOSPI 200 

Time period of sample collection: June , 1995 to July,  1999 

No Name No Name 

1 AEKYUNG PETROCHEM. 101 KOREA KUMHO PETROCH. 

2 AMOREPACIFIC 102 KOREA PETROCH.IND. 

3 ASIA CEMENT 103 KOREA TECH.IND 

4 BING-GRAE 104 KOREA ZINC 

5 BUKWANG PHARMACEUTICAL 105 KOREAN AIR LINES 

6 BUSAN BANK 106 KP CHEMICAL 

7 CAPRO 107 KPX CHEMICAL 

8 CHEIL INDUSTRIES 108 KPX FINE CHEMICAL 

9 CHEIL WORLDWIDE 109 KT 

10 CHONG KUN DANG PHARM. 110 KT & G 

11 CHOONG WAE PHARM. 111 KUMHO ELECTRIC 

12 CHOSUN REFRACTORIES 112 KUMHO INDUSTRIAL 

13 CJ 113 KUMHO TIRES 

14 CJ CHEILJEDANG 114 KWANG DONG PHARM. 

15 DAEDUCK ELECTRONICS 115 KYUNGBANG 

16 DAEDUCK GDS 116 LG 

17 DAEGU BANK 117 LG CHEM 

18 DAEHAN FLOUR MILLS 118 LG DISPLAY 

19 DAEHAN STEEL 119 LG ELECTRONICS 

20 DAEKYO 120 LG FASHION 

21 DAEKYUNG MCH.& ENGR. 121 LG HHLD.& HLTH.CARE 

22 DAELIM INDUSTRIAL 122 LG INTL. 

23 DAESANG 123 LG LIFE SCIENCES 

24 DAEWOO ENGR.& CON. 124 LOTTE CHILSUNG 

25 DAEWOO INTERNATIONAL 125 LOTTE CONFECTIONERY 

26 DAEWOO SECURITIES 126 LOTTE SAMKANG 

27 

DAEWOO SHIPBLDG.& MAR. 

ENGR. 127 LOTTE SHOPPING 

28 DAEWOONG PHARM. 128 LS 

29 DONG WHA PHARM. 129 LS INDUSTRIAL SYS. 

30 DONG-A PHARMACEUTICAL 130 MIRAE ASSET SECURITIES 

31 DONGAH TIRE & RUB. 131 MOORIM P&P 

32 DONGBU HITEK 132 MOORIM PAPER 

33 DONGBU STEEL 133 MOTONIC 

34 DONGKUK STEEL MILL 134 NAMHAE CHEMICAL 
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35 DONGWON SYSTEMS 135 NAMYANG DAIRY PRDS. 

36 DONGYANG MECHATRONICS 136 NCSOFT 

37 DOOSAN 137 NEXEN TIRE 

38 DOOSAN HVY.INDS.AND CON. 138 NHN 

39 DOOSAN INFRACORE 139 NK 

40 FOOSUNG 140 NONGSHIM 

41 FURSYS 141 OCI 

42 GLOBAL &YUASA BTRY. 142 ORION 

43 GREEN CROSS 143 OTTOGI 

44 GS ENGR. & CON. 144 PACIFIC 

45 GS HOLDINGS 145 POSCO 

46 HALLA CLIMATE CONTROL 146 S&T DAEWOO 

47 HANA FINANCIAL GROUP 147 S&T DYNAMICS 

48 HANDOK PHARMS. 148 S-OIL 

49 HANDSOME 149 SAM JIN PHARM. 

50 HANIL CEMENT 150 SAM YOUNG ELTN. 

51 HANJIN HVY.INDS.& CON. 151 SAMKWANG GLASS 

52 HANJIN HVIND.& CON.HDG. 152 SAMSUNG C & T 

53 HANJIN SHIPPING HDG. 153 SAMSUNG CARD 

54 HANKOOK TIRE 154 SAMSUNG ELTO.MECHANICS 

55 HANKUK CARBON 155 SAMSUNG ELECTRONICS 

56 HANKUK ELECTRIC GLASS 156 SAMSUNG ENGINEERING 

57 HANKUK PAPER MNFG. 157 SAMSUNG FINE CHEMICALS 

58 HANMI HOLDINGS 158 SAMSUNG FIRE & MAR.IN. 

59 HANSOL LCD 159 SAMSUNG HEAVY INDS. 

60 HANSOL PAPER MNFG. 160 SAMSUNG SDI 

61 HANWHA 161 SAMSUNG SECURITIES 

62 HANWHA CHEMICAL 162 SAMSUNG TECHWIN 

63 HITE HOLDINGS 163 SAMYANG 

64 HONAM PETROCHEMICAL 164 SAMYANG GENEX 

65 HUCHEMS FINE CHEMICAL 165 SEAH BESTEEL 

66 HYNIX SEMICONDUCTOR 166 SEAH STEEL 

67 HYOSUNG 167 SEHA 

68 HYUNDAI CEMENT 168 SEOUL BROADCASTING SY. 

69 HYUNDAI DEPARTMENT STORE 169 SEWON CELLONTECH 

70 HYUNDAI DEV. 170 SHINHAN FINL.GROUP 

71 HYUNDAI ELEVATOR 171 SHINSEGAE 

72 HYUNDAI ENGR.& CON. 172 SHINSUNG HOLDINGS 

73 HYUNDAI HEAVY INDUSTRIES 173 SINDOH 

74 HYUNDAI HYSCO 174 SK CHEMICALS 

75 HYUNDAI MERCHANT MARINE 175 SK ENERGY 

76 HYUNDAI MIPO DOCKYARD 176 SK HOLDINGS 

77 HYUNDAI MOBIS 177 SK NETWORKS PF. 

78 HYUNDAI MOTOR 178 SK TELECOM 

79 HYUNDAI SECURITIES 179 SKC 

80 HYUNDAI STEEL 180 SSANGYONG CEMENT INDL. 

81 IL DONG PHARM. 181 STX 

82 ILSUNG PHARMS. 182 STX ENGINE 

83 ILYANG PHARM. 183 STX OFFSHORE & SHIPBLDG. 

84 IN THE F 184 STX PAN OCEAN 

85 INDUSTRIAL BANK OF KOREA 185 SUNG JIN GEOTEC 

86 KANGWON LAND 186 S1 

87 KB FINANCIAL GROUP 187 TAEKWANG INDL. 
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88 KC GREEN HOLDINGS 188 TAIHAN ELECTRIC WIRE 

89 KCC 189 TONG YANG MAJOR 

90 

KCO ENERGY DEAD - 

DELIST.20/05/10 190 TS 

91 KIA MOTORS 191 UNID 

92 KISCO HOLDINGS 192 UNION STEEL 

93 KISWIRE 193 WOONGJIN CHEMICAL 

94 KOLON 194 WOONGJIN COWAY 

95 KOREA ELECTRIC POWER 195 WOORI FINANCE HOLDINGS 

96 KOREA ELEC. TERMINAL 196 WOORI INV.& SECS. 

97 KOREA EXCHANGE BANK 197 YOUL CHON CHEMICAL 

98 KOREA EXPRESS 198 YOUNG POONG 

99 KOREA GAS 199 YUHAN 

100 KOREA INVESTMENT HDG. 200 YUNGJIN PHARM. 

 

 

Table 5: Constituent list of FTSE Bursa Malaysia KLCI 
Country: Malaysia;   Index name: FTSE Bursa Malaysia KLCI 

Time period of sample collection: June 2007 to October 2010 

No Name No Name 

1 AMMB HOLDINGS 16 MALAYAN BANKING 

2 AXIATA GROUP 17 MALAYSIAN AIRLINE SY. 

3 BERJAYA SPORTS TOTO 18 MAXIS 

4 BRIT.AMER.TOB.(MALAYSIA) 19 PPB GROUP 

5 CIMB GROUP HOLDINGS 20 PETRONAS DAGANGAN 

6 DIGI.COM 21 PETRONAS GAS 

7 GAMUDA 22 PLUS EXPRESSWAYS 

8 GENTING MALAYSIA 23 PUBLIC BANK 

9 GENTING 24 RHB CAP. 

10 HONG LEONG BANK 25 SIME DARBY 

11 HONG LEONG FINL.GP. 26 TELEKOM MALAYSIA 

12 IOI 27 TENAGA NASIONAL 

13 KUALA LUMPUR KEPONG 28 UMW HOLDINGS 

14 MISC BHD. 29 YTL 

15 MMC 30 YTL POWER INTERNATIONAL 

 

 

Table 6: Constituent list of SGX MSCI Singapore 
Country: Singapore;   Index name: SGX MSCI Singapore 

Time period of sample collection: March 2007 to October 2010 

No Name No Name 

1 ASCENDAS REAL ESTATE IT. 17 NOBLE GROUP 

2 CAPITALAND 18 OVERSEA-CHINESE BKG. 

3 CAPITAMALL TRUST 19 OLAM INTERNATIONAL 

4 CAPITAMALLS ASIA 20 SEMBCORP INDUSTRIES 

5 CITY DEVELOPMENTS 21 SEMBCORP MARINE 

6 COMFORTDELGRO 22 SINGAPORE AIRLINES 

7 COSCO (SING.) 23 SINGAPORE EXCHANGE 

8 DBS GROUP HOLDINGS 24 SINGAPORE PRESS HDG. 

9 FRASER AND NEAVE 25 SINGAPORE TECHS.ENGR. 

10 GENTING SINGAPORE 26 SINGAPORE TELECOM 

11 GLOBAL LOGISTIC PROPS. 27 STARHUB 
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12 GOLDEN AGRI-RESOURCES 28 UNITED OVERSEAS BANK 

13 JARDINE CYC.& CARR. 29 UOL GROUP 

14 KEPPEL 30 WILMAR INTL. 

15 KEPPEL LAND 31 

YANGZIJIANG SHIPBUILDING 

(HOLDINGS) 

16 NEPTUNE ORIENT LINES   

 

 

Table 7: Constituent list of MSCI Taiwan 

Country: Taiwan   Index name: MSCI Taiwan 

Time period of sample collection: December 1999 to December 2003 

No Name No Name 

1 ACCTON TECHNOLOGY 48 MEDIATEK 

2 ACER 49 MEGA FINANCIAL HOLDING 

3 ADVANCED SEMICON.ENGR. 50 MICRO-STAR INTERNATIONAL 

4 ADVANTECH 51 MITAC INTL. 

5 ASIA CEMENT 52 NAN YA PLASTICS 

6 ASIA OPTICAL 53 NIEN HSING TEX. 

7 ASUSTEK COMPUTER 54 OPTIMAX TECHNOLOGY 

8 AU OPTRONICS 55 ORIENTAL UNION CHM. 

9 CATHAY FINL.HLDG. 56 POLARIS SECS. 

10 CATHAY RLST.DEV. 57 POU CHEN 

11 CHANG HWA COML.BANK 58 PRESIDENT CHAIN STORE 

12 CHENG SHIN RUB.INDS. 59 QISDA 

13 CHINA AIRLINES 60 QUANTA COMPUTER 

14 CHINA DEV.FINL.HLDG. 61 REALTEK SEMICON. 

15 CHINA MOTOR 62 RITEK 

16 CHINA STEEL 63 SHIHLIN ELEC.& ENGR. 

17 CHINATRUST FINL.HLDG. 64 SHIN KONG FINL.HLDG. 

18 CHUNGHWA PICTURE TUBES 65 SILICONWARE PRECN.INDS. 

19 CHUNGHWA TELECOM 66 SINOPAC FINL.HDG. 

20 CMC MAGNETICS 67 SYNNEX TECH.INTL. 

21 COMPAL ELECTRONICS 68 TAISHIN FINANCIAL HLDG. 

22 COMPEQ MANUFACTURING 69 TAIWAN CEMENT 

23 DELTA ELECTRONICS 70 TAIWAN FERTILIZER 

24 D-LINK 71 TAIWAN GLASS IND. 

25 E SUN FINL.HLDG. 72 TAIWAN MOBILE 

26 ELITEGROUP COMPUTER SYS. 73 TAIWAN SECOM 

27 ETERNAL CHEMICAL 74 TAIWAN SEMICON.MNFG. 

28 EVA AIRWAYS 75 TATUNG 

29 EVERGREEN MARINE 76 TECO ELEC.& MACHINERY 

30 FAR EASTERN NEW CENTURY 77 TW.STYRENE MONOMER 

31 FIRST FINANCIAL HOLDING 78 U-MING MARINE TRAN. 

32 FORMOSA CHEMS.& FIBRE 79 UNI-PRESIDENT ENTS. 

33 FORMOSA PLASTICS 80 UNITED MICRO ELTN. 

34 FORMOSA TAFFETA 81 UNIZYX HOLDING 

35 FOXCONN TECHNOLOGY 82 WALSIN LIHWA 

36 FUBON FINL.HLDG. 83 WAN HAI LINES 

37 GIANT MNFG. 84 WATERLAND FINL.HDG. 

38 GIGA-BYTE TECHNOLOGY 85 VIA TECHNOLOGIES 

39 HANNSTAR DISPLAY 86 WINBOND ELTN. 

40 HON HAI PRECN.IND. 87 WINTEK 

41 HTC 88 YAGEO 
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42 HUA NAN FINANCIAL HDG. 89 YANG MING MAR.TRAN. 

43 INVENTEC 90 YIEH PHUI ENTERPRISE 

44 KINPO ELECTRONICS 91 YUANTA FINANCIAL HLDG. 

45 LARGAN PRECISION 92 YUEN FOONG YU PAPR.MNFG. 

46 LITE-ON TECHNOLOGY 93 YULON MOTOR 

47 MACRONIX INTL.   

 

 

Table 8: Constituent list of SET 50 
Country: Thailand;   Index name: SET 50 

Time period of sample collection: September 2005 to October 2009 

No Name No Name 

1 ADVANCED INFO SER. 26 LAND AND HOUSES 

2 AIRPORTS OF THAILAND 27 PRECIOUS SHIPPING 

3 BANGCHAK PETROLEUM 28 PRUKSA REAL ESTATE 

4 BANGKOK BANK 29 PTT 

5 BANGKOK LIFE ASSURANCE 30 PTT AROMATICS & REFN. 

6 BANK OF AYUDHYA 31 PTT CHEMICAL PUBLIC 

7 BANPU 32 PTT EXPLORATION & PRDN. 

8 BEC WORLD 33 QUALITY HOUSES 

9 BGK.DUSIT MED.SVS. 34 RATCHABURI ELECTRICITY 

10 BIG C SUPERCENTER 35 SIAM CEMENT 

11 BUMRUNGRAD HOSPITAL 36 SIAM CITY CEMENT 

12 CENTRAL PATTANA 37 SIAM COMMERCIAL BANK 

13 CHAROEN POKPHAND FOODS 38 SIAM MAKRO 

14 CP ALL 39 THAI AIRWAYS INTL. 

15 DELTA ELECTRONICS 40 THAI OIL 

16 ELECTRICITY GENERATING 41 THAI TAP WATER SUPPLY 

17 ESSO THAILAND 42 THAI UNION FROZEN PRDS. 

18 GLOW ENERGY 43 THANACHART CAPITAL 

19 HANA MICROELECTRONICS 44 THORESEN THAI AG. 

20 HOME PRODUCT CENTER 45 TISCO FINANCIAL GROUP 

21 INDORAMA VENTURES 46 TMB BANK 

22 IRPC 47 TOTAL ACCESS COMMS. 

23 KASIKORNBANK 48 TPI POLENE 

24 KHON KAEN SUGAR 49 TRUE CORPORATION 

25 KRUNG THAI BANK 50 MINOR INTERNATIONAL 
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