
THE EFFECT OF GOVERNMENT OWNERSHIP

ON SHARE PRICE VOLATILITY OF COMPANIES QUOTED 

AT NAIROBI STOCK EXCHANGE

BY:
80

KANG'ETHE P.K.

DNlVFRSrrv OF NAIROBI 
LIHRAR'

P. O. Box 30197 
NAIROBI

A MANAGEMENT PROJECT SUBMITTED IN PARTIAL

FULFILMENT FOR THE REQUIREMENTS OF THE DEGREE OF 

MASTER OF BUSINESS AND ADMINISTRATION, FACULTY OF 

COMMERCE, UNIVERSITY OF NAIROBI

N ovem ber, 1999



DECLARATION

THIS PROJECT IS MY ORIGINAL WORK AND HAS NOT BEEN 

SUBMITTED FOR A DEGREE IN ANY OTHER UNIVERSITY

SIGNED, DATE , f )  e> &

KANG'ETHE P.K 

STUDENT

THE PROJECT HAS BEEN SUBMITTED FOR EXAMINATION WITH
t

MY APPROVAL AS THE UNIVERSITY SUPERVISOR

SIGNED _________ DATE ?  / I > J >0°°
MR. CYRUS IRAYA

LECTURER DEPARTMENT OF ACCOUNTING 

UNIVERSITY OF NAIROBI



TABLE OF CONTENTS

Page

ABBREVIATIONS iii

DEDICATION iv

ACKNOWLEDGEMENT V

ABSTRACT vi

1. CHAPTER ONE...... INTRODUCTION

1.1. BACKGROUND 1-5

1.1.1. Background o f the study 1-2

1.1.2. Financial Analysis 2-3

1.1.3. Nairobi Stock Exchange 3-4

1.1.4. Definition o f Terms 5

1.2. STATEMENT OF THE PROBLEM 6-7

1.3. OBJECTIVES OF THE STUDY 8

1.4. IMPORTANCE OF THE STUDY 8

1.5. OVERVIEW OF THE PROJECT 9

2. CHAPTER TWO-—  LITERATURE REVIEW

2.1. BACKGROUND 10-25

2.1.1. Historical Background 10-13

2.1.2. Causes o f Poor Performance o f PCs 14-16

2.1.3. Determinants o f Share Prices 16-20

2.1.4. Measures o f Volatility 21-25

2.2. PREVIOUS RESEARCH 26-31

2.2.1. Studies on performance o f PCs 26-28

2.2.2. Studies on volatility 28-31

1



3. CHAPTER THREE-—  RESEARCH METHODOLOGY

3.1. POPULATION_________________________________________________ 32

3.2. SAMPLING PLAN______________________________________________ 32

3.3. DATA COLLECTION____________________________________________ 32

3 4 DATA ANALYSIS METHODOLOGY__________________________________ 32-34

4. CHAPTER FOUR-—  DATA ANALYSIS AND FINDINGS

4.1. INTRODUCTION_______________________________________________35

4.2. DATA ANALYSIS ________________________________________35-36

4.3. FINDINGS___________________________________________________ 37-41

5. CHAPTER FIVE— SUMMARY AND CONCLUSION

5.1. INTRODUCTION_______________________________________________42

5.2. CONCLUSION_________________________________________________42

5.3. LIMITATION OF THE STUDY______________________________________ 43

5.4. SUGGESTIONS FOR FURTHER RESEARCH_____________________________43-44

6. APPENDICES \

Appendix 1-POPULATION OF THE STUDY_________________________________ 45

Appendix 2-10-HIGH, LOW, CLOSING SHARE PRICES, & MEASURES OF

VOLATILITY & CHI-SQUARE TEST FOR EACH COMPANY___________ 46-54

7. BIBLIOGRAPHY_________________________________________________ 55-58

i i



DEDICATION

My gratitude goes to my wife, Esther, daughters, Brenda and Lucy for their unconditional 

encouragement, patience, perseverance and comfort when uncertainty surrounded my 

studies over the one and a half years.

I V



ACKNOWLEDGEMENT

This project could not have been accomplished without the supervision of Mr. Cyrus Iraya, many thanks 

to him. My thanks also go to the academic staff of MBA parallel programme, such as Mr. J.T. Kariuki 

and my colleagues who contributed in one way or another. I would also want to thank Elizabeth Mugo 

without whom, I would have taken a lot of time to obtain the relevant data from Nairobi Stock 

Exchange. Lastly, to John Mbae and other work colleagues at Sight Savers International, I wish to 

register my appreciation for their support.

Usually, such an effort as this is fraught with errors of commission or omission. Although I have made 

an effort against these arising, it may turn out that some will actually arise. For these, I bear the full 

responsibility

Finally "May All The Glory, Praise and Honor go back to God". He watched my joining and leaving.

V



ABSTRACT

The study contained in this report investigated the effect of ownership on share price volatility of 

companies quoted at the Nairobi stock exchange (NSE) for the period 1997 to 1998. The specific 

objective of the study was to establish whether ownership influences the share price volatility of 

companies quoted at NSE. Share price volatility is regarded as risk surrogate and hence was used to 

measure the risk perceived by investors.

The population of interest was the eight companies, which the government had shareholding and are 

quoted at the NSE. Data of share prices and NSE index was collected for the two years and first 

analyzed by selecting the weekly high, low and closing for each company and the NSE index. Statistical 

test was carried out using chi-square test for independence to find out whether ownership and share 

price volatility are independent.

From the research findings it was concluded that what has been assumed all along by this study is 

actually true. That is, companies which the government has shareholding are perceived to be more 

risky by investors. This conclusion supports the need for privatization of such companies.
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1. INTRODUCTION

1.1. BACKGROUND

1.1.1. BACKGROUND OF THE STUDY

A Company may have a combination of different types of investors. The main classifications are 

institution, government, individual and foreign. The combination of the investors ranges from 

one to all the four. The ownership of a company has a lot of influence on the direction it will 

take in terms of its investment and management policies. This implies that the performance and 

prosperity of a business can be good or bad depending on the direction the investors steers the 

company.

Some investors have substantial influence on the financial and operating decisions of a 

company. Power to appoint directors of a company by investors has at times contributed to 

such influence. Consequently, the performance of a company will be as per the financial and 

operating decisions of the influencing shareholders/investors.

In most of the developing countries, Kenya included, we can reclassify the investors into two. 

These are the government on one hand and other investors on the other hand. The reason for 

separating the government from other investors is due to its unique financial and operating 

policy decisions. Where the government has been having a significant influence, it is likely to 

affect the performance of such companies and hence the share price volatility.

Management of the Public Companies (PCs) has been noted in various commission (Oyugi & 

Okelo 1997) to be the major bottleneck of performance. Some of these commissions are; 

Duncan Ndegwa commission(1971), The Waruhiu Commission (1980) and the Philip Ndegwa 

Commission (1981) which were all concerned that the PCs were poorly managed and therefore



recommended changes in various areas of management. Waruhiu Commission concluded by

saying;

"the assertion that the staffing o f the parastatais was mainly by ex-civil 
servants and that a large number o f these organisations do not make 
any profits is a t best sad comment on the civ il services itse lf indeed, 
the poor selection o f civ il servants who have been appointed to head 
parastatal organisations has been the root cause o f poor management 
in most o f these organisations"(PAGE 103).

To evaluate the performance of a company both the potential and current investors use ratio 

analysis on data from Stock exchanges (SE);in Kenya we have the Nairobi Stock Exchange 

(NSE). The data obtained includes the stock prices from SE or the financial statements issued by 

companies.

1.1.2. FINANCIAL ANALYSIS

To be successful in the long run, an investor should have access to pertinent and timely 

information on which to base investment decisions. All financial decisions that an individual 

make should be based on fundamental data from reliable sources that, if properly 

understood and applied, can greatly increase an investor's chances for success. Such data is 

usually obtained from the financial statements issued by companies or the Stock Exchange 

for the quoted companies.

The volatility of share prices can be used to analyse the risk of a company. The 

characteristic of a frequency distribution is commonly referred to as volatility. That is, the 

way the data is spread around on either side of the central point. Small volatility indicates 

high uniformity of the items, while large volatility indicates less uniformity. The volatility 

is regarded as risk surrogate (Pinches, 1971) and hence can be used to measure 

the risk perceived by investors.

2



There are many different measures of volatility that have been suggested by various authors 

such as, Altman & Schwartz (1970) and Pinches & Kenney (1971). Three basic classifications 

of measures were considered in this study: high-low measures; measures of dispersion 

around an arithmetic mean; and measures of dispersion around a quadratic mean.

1.1.3. THE NAIROBI STOCK EXCHANGE (NSE)

The NSE was constituted in 1954 as a voluntary association of stockbrokers registered under 

the Societies Act. However, dealing with shares and stocks started in the 1920's. No formal 

market, no rules and no regulations to govern stockbroking activities were in place then 

(NSE Annual Report, 1997). In 1991, the NSE was registered under the Companies Act and 

phased out the Call Over trading system in favour of the floor based Open Outcry System. 

Now it is in the process of shifting to Electronic Transfer, with a central depository system of 

share certificates.

The NSE has played an essential role in the Kenyan economy especially in the privatisation 

of the state-owned enterprises. The basic function of the NSE is the raising of funds for 

investment in long-term assets. While this basic function is extremely important and is the 

engine through which stock exchanges are driven, there are also other quite important 

functions :-

> The mobilisation of .sqving for investment in productive enterprises as alternative to 

putting saving in bank deposits, purchases of real estate and outright consumption.

> The growth of related financial services sector e.g. insurance, pension and provident 

fund schemes which nature the spirit of savings.
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> The check against flight of capital which takes place because of local inflation and 

currency depreciation.

> Encouragement of the divorcement of the owners of capital from the managers of 

capital; a very important process because owners of capital may not necessarily have 

the expertise to manage capital investment efficiently.

> Encouragement of higher standards of accounting, resource management and public 

disclosure which in turn affords greater efficiency in the process of capital growth.

> Facilitation of equity financing as opposed to debt financing. Debt financing has been 

the undoing of many enterprises in both developed and developing countries especially 

in recessionary periods.

> Improvement of access to finance for new and smaller companies. This is futuristic in 

most developing countries because venture capital is mostly unavailable, an unfortunate 

situation.

> Encouragement of public floatation of private companies which in turn allows greater 

growth and increase of the supply of assets available for long-term investment.

There are many other less general benefits which stock exchanges afford individuals, 

corporate organisations and even the government. The government for example could raise 

long term financing locally by issuing various types of bonds through the stock exchange 

and thus be less inclined to foreign borrowing. However, Stock exchanges, especially in 

developing countries have not always played their full role in economic development.
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1.1.4. DEFINITION OF TERMS

i. Public Companies (PCs)

This is where the government has share holding in a company. The ownership may be directly or 

indirectly. Direct ownership occur when the government has shares in a company and indirect is 

when the government has shares through its statutory boards. The major statutory boards that the 

government has invested though are Industrial and Commercial Development Corporation (ICDC), 

Kenya Tourist Development Corporation (KTDC), Kenya Tea Development Authority (KTDA) and 

Agricultural Development Corporation (ADC).

ii. Private Owned Companies

Private owned companies are those where the government does not have any shareholding directly 

or otherwise. The government cannot therefore influence the management of such companies

iii. Privatisation

This is the transfer of government owned shareholding in designated enterprises to private 

shareholding, comprising individuals and corporate bodies.
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1.2. STATEMENT OF THE PROBLEM

Over the years, the performance of PCs has been a big debate. In many developing countries, 

the performance has been poor and continue to deteriorate over time. Ogeto (1994) noted that 

they have not been making much profit as compared to private companies. Also, in most of the 

developing countries, PCs have grown beyond their original purpose, size and objectives without 

any effort to re-defining or clarifying those objectives; others have been saddled with objectives, 

which are not clear. In Kenya, for example, there are a number of PCs that have been declared 

bankrupt due to non performance, included being; Kenya National Assurance Corporation, Kenya 

Meat Commission and Africa Tours & Hotel. A number of attempts have been made by the 

government to improve Public sector performance. Included are: -

> The formation of the Parastatal Advisory Committee in 1979 and the enlargement of the 

Inspectorate of State Corporations to serve as a troubleshooting, management audit and 

consulting services for parastatals

> The formation of the Anti-corruption unit to investigate all corruption cases.

Not much has been achieved from the above two changes, hence, necessitating the government 

to embark on privatisation from 1992. This is on the general belief that private companies 

perform better than PCs since they are more focused, have a profit motive and are efficiently 

and effectively managed.

The performance of shares of PCs at the NSE has also been a big debate. Management of some 

of these companies has been alleging that share prices are manipulated by the NSE and hence 

being under-priced. For example, former Kenya Commercial Bank Ltd (KCB) chairman Dr. 

Benjamin Kipkorir (Daily Nation (D/N) Tuesday June 18, 1991) alleged that KCB shares were 

being under-priced. Likewise, Kenya Airways (KA) shares have been trading below the
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expectation of the investor. In 1996 Dec. the KA shares dropped from Kshs. 9.35 to Kshs 8.85. 

This was alleged to have been due to the Government proposal of a director which the 

shareholders rejected (Economic Review, Dec 2-8, 1996). The price for KA share dropped 

further to Kshs. 8/50 in September, 1999. This may be due to the government management 

policies of KA.

Despite the allegation that the shares of PCs are under priced at NSE, there are times when the 

share prices have been trading at a relatively high price. For example, as at August, 1999, 

National Bank of Kenya Company's highest price has been 18/60 and lowest 3/70, variance of 

400%, likewise, for Kenya Power & Lighting the highest price has been 225/= and lowest 

100/=, variance of 120%. CFC bank ltd, a company which the government does not own shares, 

the highest price has been 20/50 and lowest 13/50 a relatively low variance of 51%. This show 

that the share prices of PCs have been relatively volatile. The price volatility of shares may be 

as a result of the risk or uncertainty perceived by the investors in the government owned 

companies. It is from this basis that there is need to evaluate the effect of government 

ownership on share prices volatility of companies quoted at NSE.
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1.3. OBJECTIVE OF THE STUDY

The study was expected to establish whether the share prices volatility of companies quoted at 

the NSE is influenced by ownership.

The following hypothesis were tested: -

H0 : ownership o f companies and share price volatility are independent.

Hj : ownership o f companies and share price volatility are not independent.

1.4. IMPORTANCE OF THE STUDY

This study will be important in the following ways:-

> The government, investors and scholars will be able to use the results of the study in 

establishing the risk associated with companies that the government is having shareholding.

> Academicians can use the study to further research on privatisation of PCs.

> Together with other studies done on privatisation, it will enlighten on the way forward for 

the government. That is, whether or not to privatise.
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1.5. OVERVIEW OF THE PROJECT

A pictorial depiction of the flow of the project is as follows: -

Introduction-gives the background of the 
research, research problem, importance 
& objective of the study.

Literature Review-gives the theoretical 
background and previous research carried 
out on this area of study.
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2. LITERATURE REVIEW

2.1. BACKGROUND

2.1.1. HISTORICAL BACKGROUND

In the post-independence decade of the 1970's, the private sector development was relatively 

neglected by the Kenya government in favour of the public sector. This relative neglect was 

attributed to the fact that indigenous entrepreneurs were presumed to be few and local 

subsidiaries of multinational firms, representing a large part of local private sector activities, 

were distrusted. The notion was also widespread within the donor community that 

entrepreneurial functions could be better served by the state than by private enterprise or 

individuals.

Sessional paper No 10 of 1965 established a broad mandate for public participation in the 

economy. The policy was tempered by a clear view on the importance of performance 

monitoring and regulation. The Sessional paper noted that, " ownership can be abused whether 

pubjc or private, and ways must be found to control resource use in either case "(page 10).

To meet this challenge, the Kenya government, like any other in less developed country (LDC) 

involved itself in almost all sectors in the economy by setting up parastatals and ministries of all 

kinds and nature. However, over time the performance of the parastatals has not been that 

encouraging. The government of most developing countries have generally not lived up to public 

expectations as effective instruments of development and modernisation. Following an incisive 

analysis of the performance of African public enterprises, the World Bank in 1991 stated as 

follows1:

Report of ECA/OAU Regional Conference on the role of Public Sector in National & Regional Development, 
Addis. Ababa, Ethiopia 22-27 Nov 1982-P.6.
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"In many African countries the Parastata/s present the most urgent 
problems o f public sector performance. African governments should not 
only examine ways in which public sector organisation can be operated 
more efficiently, but should also examine the possibility o f placing greater 
reliance on the private sector"(page 56).

Consequently, the World Bank, IMF and other donors have advocated for the government to carry 

out the following reforms: -

i. Divestitures from the Parastatals

ii. Civil service reforms

iii. Cutting down on government expenditure

To implement the above reforms among others, the World Bank, IMF and other donors designed a 

programme referred to as structural adjustment programme (SAP). The privatisation methods that 

have been recommended by the World Bank are: competitive bidding; public offering of share; sale 

of shares by private placement; employee/management buy-out among others.

So far, we have ten companies that have been privatised through the NSE. The table below shows 

the government shareholding before and after the privatisation.
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TABLE 2.1

SOME OF THE SUCCESSFUL PRIVATISATION SO FAR EFFECTED

Com pany Year Governm ent Share 

Before (% )

Governm ent 

A fter (% )

Share Sector Buyer

Bam buri Portland  

Cem ent Co. Ltd

1991 26 0 Industrial

Allied

a NSSF

B.A Oxygen Ltd 1993 15 0 Industrial 8i Individuals a other

Allied Investors

CM C Holdings 1993 20 0 Commercial & Individuals a other

Services Investors

N ational Bank o f 1994 100 42.5 Finance & Individuals a other

Kenya Investment Investors

Kenya Airw ays 1996 100 23 Commercial & Individuals a other

Services Investors

Safari Lodges & 1997 33 0 Commercial & Individuals a other

Properties (K) Ltd Services Investors

Tourism Prom otion 1997 11 0 Commercial & Individuals a other

Services Ltd Services Investors

Kenya Com m ercial 1988, 1990 & 100 35 Finance & Individuals a other

Bank Ltd 1997 Investment Investors

Uchum i 1992 90 44 Commercial 8t Individuals a other

Superm arkets ltd Services Investors

Housing Finance 1992 50 30 Finance a Individuals a other

Com pany o f  Kenya Investment Investors

Source: Business Week July 27, 1999
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Currently the government holds share in the following companies. It is the interest of the study to 

find out the risk perceived by investors for these companies.

TABLE 2.2

COMPANIES THAT ARE QUOTED AT NSE WHICH THE GOVERNMENT STILL HOLDS 

SHARES AS AT DECEMBER 1998.

Company Government

shareholding (%)

1 National Bank of Kenya 42.5

2 Kenya Airways 23

3 Kenya Commercial Bank Ltd 35

4 Uchumi Supermarkets Ltd 44

5 Housing Finance Company of Kenya 30

6 ICDC Investments 23

7 Kenya Power & Lighting Company 51

8 East African Portland Cement Company 26

Source: NSE, 1998

The process of privatisation in Kenya has experienced a number of problems. This has resulted to 

the slow pace of privatisation. Some of the problems experienced are; Shortage of technical 

expertise to undertake the privatisation exercise, Unwillingness of the government to abandon the 

public sector to private ownership and management, Job losses for workers in privatised enterprises 

and Political opposition.

v
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2.1.2. CAUSES OF POOR PERFORMANCE OF PCs

Some of the causes of poor performance of PCs as suggested by Oyugi & Okelo (1997) are: -

i. Political factors

These factors arise because of the need for public control and public accountability, which are 

inherent in the very system of PCs. While control over public enterprises is recognised and 

accepted as essential, the degree of such control and the manner of its exercise constitute a 

fundamental problem. This is because it involves a delicate balancing of, on the one hand, 

managerial autonomy so very essential for the success of a commercial PCs. On the other hand, 

social control demanded by the public and purpose of such PCs. This is a formidable problem, 

for too much control would lead to apathy, demoralisation and hence jeopardising the very 

functioning of the enterprise. Public control therefore, should operate effectively but in full 

recognition of the need for managerial freedom and should confine itself to major matters of 

policy leaving everything else to the PCs accounting within this legal competence.

Such public control operates through several channels, included being: ministerial or government 

control, parliament or legislative control, judicial control and general social control. Of these, 

government or ministerial control is by far the most prominent and the most potent for the 

success or failure of the PCs.
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ji. Structural and managerial factors

The basic structure for the administration of a PC is practically the same in most countries. That 

is, an independent governing board responsible to government and accountable to its efficient 

management. However, the practice followed differ when it comes to the matter of composition 

or membership of the governing board, its duties and responsibilities, its powers and limitations 

and its role in management. The differences are not only from country to country but also from 

one PC to another within the same country.

Among the contributory causes for the PCs failure to achieve their objectives and to run profitably 

is the poor performance by the production sector. There are several reasons for the poor 

performance of the governing board, included being:-

> Appointment of members of the governing board of persons who have no knowledge or 

experience in commercial enterprises, not to mention the particular line of business in which 

the PC is engaged.

> Lack of clear specification of the policies and objectives of the powers, duties and 

responsibilities of the governing board.

V Absence of clear demarcation of responsibilities and accountability on the one side, as 

between the ministry and the board, and on the other, as between the board and the chief 

executives.

> Appointment of more than one top executive in the same organisation. For example, 

executive director on the board and managing director leading to conflicts.

Lack of incentives to the members of the board for better performance.

'  Erosion of managerial autonomy by excessive control over the financial operations of the 

enterprises.

Many members of the governing board have also other occupations, such as being members 

of other boards, leading to inadequate attention being paid to the problems of the PC.
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jjj. Financial factors

Government or ministerial control of PCs is nowhere in greater evidence or more frequent than in 

financial matters. Such control operates at several stages and in a variety of ways, such as; in 

the provision of funds and resources to the PC, by regulating its budget and expenditure by 

requiring approval for capital outlay and for borrowing, by regulating prices of goods and services 

and by formulating a wage policy for the PC.

Excessive or too rigid controls in these matters result in large erosion of managerial autonomy 

and it would be difficult to execute the PC to function "profitably" in such circumstances.

2.1.3. DETERMINANTS OF SHARE PRICES

Some of the determinants of share price are, dividend policy, capital structure and company's 

performance. Paradigms have be developed on each of these determinants which at times 

contradict each other. It would therefore be important to discuss the major paradigm for each 

determinant.

i. DIVIDEND POLICY

This is one of the major decisions that companies normally make. Dividend pay-out may be 

constant, decreasing, increasing or non-existence over time. The debate as to whether dividend 

policy matters has waged intensely for some time; that is, does a high dividend pay-out ratio 

produce a high stock value?

Fisher (1985) in his article on Dividend Puzzle mentioned two unresolved questions on 

dividend. These are; why do corporations pay dividends? and why do investors perhaps pay
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attention to dividends? The answer to these questions is not obvious. Some of the reasons for 

paying dividend are:-

> dividend represent the return to the investors who put his money at risk in the corporation.

> to reward existing shareholders and/or to encourage others to buy new common stock at 

high prices

> investors pay attention to dividends because only through dividends or the prospect of 

dividends they receive a return on their investment or a chance to sell their shares at a 

higher price in the future.

On the other hand, a firm may not pay dividend if it has attractive investment opportunities that 

might be missed if it paid dividends. If it carries the investment the shareholders will end up with 

capital appreciation that is greater than the dividends they missed out. The shareholders may 

gain further if they are taxed at lower effective rate on capital appreciation than on dividends.

Basically the Fisher puzzle tried to bring out the issue that despite the considerable debate and 

research, there is little agreement among economists, managers and investors about the stock 

price consequences of, and thus the corporate motives for, applying cash dividend.

Modigliani and Miller (MM)(1961) made a comprehensive argument for irrelevancy of dividend. 

They asserted that, given the investment decision of a company, the dividend pay-out ratio is a 

mere detail. MM argued that the value of the firm is determined by the earning powers of the 

company's assets or its investment policy and the manner in which the earnings stream is split 

between dividend and retained earnings does not affect the value. However, they assumed a 

perfect capital market situation among other assumptions.

Gordon (1963) came up with the version of the "bird in the hand" argument. He argued that 

investors would discount the expected stream of future dividend at a lower rate than expected 

capital gain and hence place premium prices on stocks offering higher dividend growth. The issue

17



Gordon was addressing was uncertainty. That is, investor would prefer a shilling today than 

tomorrow.

In summary, there is no single theory to explain a firm's dividend policy or determine an optimal 

level for a firm's dividend. Empirical studies gives contradictory evidence but from a practical 

point, managers seems to attempt to maintain a particular pay-out ratio, tempered by great 

reluctance to reduce the dividend from last years minimum level. Dividend as a whole may be 

paradoxically high. For example, why do many firms incur unnecessary issue and transaction 

cost for paying dividends and at the same time seeks new equity capital.

ii. CAPITAL STRUCTURE

Capital structure is the combination of debt and equity in the financing of a company. MM 

(1958) argued that capital structure is irrelevant in determining the value of a company. The 

value of a company's share should not be affected by the debt/equity ratio but the ability to 

generate earnings. MM thus concluded that a company cannot reduce the cost of capital or 

increase its valuation, because a benefit from cheaper debt is offset by increased cost of equity 

financing. However, MM assumed a perfect capital market but when we introduce 

imperfection, there are likely to be changes on share price due to change of capital structure.

The imperfections are:-

> Corporate Income Taxes

With the introduction of taxes, where interest payments are tax deductible, MM(1963) 

recognised that the use of debt can increase the value of the firm. This is because the use of
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debt by a firm will lead to it paying less corporate taxes than the one that is not using debt 

since the dividend payments are not tax deductible. MM therefore said that the optimal capital 

structure is one with maximum amount of leverage.

> Personal Taxes

The above argument may not hold when personal tax is introduced. Miller(1977) argued that 

where the income tax rate applicable to debt income is equal to personal tax rate applicable to 

common stockholders income, the levered firm has higher value than the unlevelled firm. 

However, the overall tax advantages associated with corporate debt is reduced by the fact that 

overall stock income is taxed at a lower personal rate than is debt income. This is so because 

stock income is dividend into capital gain and dividend. In Kenya, capital gain tax is 

suspended.

Another argument by Myers (1984) on capital structure is that a firm can increase its value or 

lower the overall cost of capital by increasing the proportion of debt in the capital structure. 

The crucial assumption of this approach is that the use of debt does not change the risk 

perception of the investors. Thus a company can raise all the funds it desires at a constant 

cost of equity and debt. However, when debt is increased beyond a certain level, the issue of 

financial distress needs to be considered. That is, the more debt a company uses the more 

investors' view such a company as risky and hence they will ask for higher return for any 

increase in debt. This implies that there is an optimum capital structure, which maximises the 

investors' returns.
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jjj. th e  COMPANY'S PERFORMANCE

A Company's performance can be measured by the ability of generating revenue at a given 

cost. That is, it's earning powers of its assets and investment policy. The ability of a company 

to pay continuously high dividend is influenced by its earning powers. A company that pays 

high dividend to signal higher future cash flows and hence prosperity, may only deceive the 

market in the short run if it is not performing as it wants to depict. It will run out of reserves 

in the long run and this may increase the probability of bankruptcy. It can therefore be argued 

that a company has to be performing well if it has to pay continuously high dividend.

The ownership of a company influences the direction it takes in terms of investment and 

management polices. The investment and management policies in-turn influences the earning 

powers of a company. A Company that is able to carry out the appropriate investment and 

implement the desired management polices will be able to generate higher revenue for its 

investors than expected (Fadahunsi, 1996). Such companies will be more attractive to 

investors and this may command higher non-volatile share prices. Consequently, ownership 

may have some bearing with the share prices volatility of a company.

Due to the unique investment and management policies of the government, the performance 

of those companies that it has significant influence in is likely to be different from the other 

companies where the government does not have significant influence.
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2.1.4. MEASURES OF VOLATILITY

In order to have a better understanding of a company, ratio analysis is crucial. This is because 

they evaluate figures in relative terms and not absolute terms. The following measures of 

individual common stock price volatility were used by Pinches & Kinney (1971).

i. Range divided by Mid-range (R)

This is the simplest possible measure of volatility and is defined as the difference between the 

highest and lowest price divided by their mid-range, hence very useful in finding the extent of 

extreme variations.

It is computed as follows: -

R= Ph - PL where: Ph is the high stock price for the period

(Ph + Pl )/2 Pl is the low stock price for the same period

ii. Variance (V)

The variance is defined as the average of the square of the deviations. It takes care of the 

negative deviations by squaring the difference between the highest and lowest price.
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It is computed as follows: -

Where : P[ is the price for a sub-period of time

P is the arithmetic mean of price over the 

period
N is the number of sub-periods

iii. Standard deviation (SD)

n

V= X  ( Pi - P ) 2 /N 
1

Is one of the most popular measure of volatility. It helps in determining where the values of the 

frequency distribution are located with respect to the mean. It is the square root of the variance.

It is computed as follows: -

r
n

SD = £ ( P, - P ) 2

1

J

Where P( , P & N are as defined in (ii) above,

iv. Mean Absolute Deviation (MAD)

Unlike the range, which takes into account only two values, the MAD takes into account all the 

values.
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It is computed as follows: -

n

Where P|, P & N are as defined in (ii) above.

v. Coefficient of variation

Coefficient of variation is a measure, which shows the magnitude of the variation relative to the 

size of the quantity that is being measured.

For the study two measures of coefficient of variation were computed: 

v .1 Coefficient of Variation of Prices (CVP)

It is computed as follows :-

P

where: P|, P & N are as defined in ( i i ) above.
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v . 2 Coefficient of Variation of Price Changes (CVPC)

It is computed as follows

CVPC = D where: D| is

D is 
N is

Pi -  P|.i for sub-period I from 1 to n

the arithmetic mean of the D| s 
is the number of sub-periods

vi. Modified Quadratic Mean considering only Adverse Returns (MQMAR)

It is computed as follows

MDMAR=

n
r  _

X ( R | ) 2/N 

L  1

1/2 where: R i is (P| -  Phl)/ P|_i for P| -  Pn <0;

R i is 0 for P| -  P|-i >0 

P i and N are as defined (ii) above

vii. Modified Quadratic Mean of the logarithms of Sub-Period " Value

Relatives'^ MQMAL)

It is computed as follows :-

n 1/2

MDMAL= r i  ( L n ( l +R , ) ) 2/N

 ̂ 1 1
Where R i and N is as defined (vii) above
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Three financial ratios were not used after establishing that they resulted to a zero value for 

some weeks for the NSE index. Since when computing the chi-square test, we divide the 

square of the difference of the observed and expected with the expected, (in this study the 

expected was the NSE index) it implies that the results will be infinite when we divide by 

zero. Those ratios that were not used are the Coefficient of variation of prices, Modified 

Quadratic Mean considering only Adverse Returns, and Modified Quadratic Mean of the 

Logarithms of Sub-Period " Value relatives".
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2.2.PREVIOUS RESEARCH

2.2.1. STUDIES ON PERFORMANCE OF PCs

A debate is currently raging in Kenya about the relative efficiency of performance between the 

private and public sector enterprises in the economy (Fadahunsi,1996). Research findings by 

Grosh (1988) indicted that the public sector has contributed immensely to Kenyan economic 

development, particularly at the time when the economic power was being transferred from the 

hands of foreigners to that of the Africans. The views differ sharply from those expressed by 

the World Bank (1991) which state that; "the public sector has been the core o f the stagnation 

and decline in growth in Africa"(Page 16).

These differing views indicate that the debate on the superiority of private over public 

enterprise performance is not yet settled. Fadahunsi (1996) further noted that PCs are faulted 

for their inefficiency, unprofitability and for wasting resources.

Grosh (1988) carried out a research on the performance of PCs. He did a systematic analysis of 

the financial performance of 70 parastatal quasi-public manufacturing firms during the 1984 

period. When examined sector by sector, parastatal firms were found to be operating in 

monopoly, more profitable and efficient than private firms. His results were slightly different, 

when aggregated across sectors. Parastatals were just as efficient as private companies though 

operating in monopoly. His results suggested that the case for privatisation is far from proven.
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Makoba (1993) looked on public control and public enterprise performance in sub-Saharan 

Africa. The case of Tanzania and Zambia. He used financial profitability and capacity utilisation 

as useful indictors of PCs performance. His findings were that in the absence of political 

interference combined with managerial competence and operational autonomy, foreign 

management facilitate the high levels of financial profitability observed among foreign managed 

enterprises in both Tanzania and Zambia. This finding suggested that the state policy and 

practice are the most important constraints to PC performance in Tanzania and Zambia and 

probably Africa in general.

Ogeto (1994) carried out a research on the financial performance of public enterprises and 

privately owned firms. He analysed data of 28 companies from each sector. His findings were 

that PCs are not making as much profits as compared to private companies. This confirms the 

claims that many PCs in Kenya are performing poorly. He further noted that PCs do not strive to 

maximise profits in a competitive market and their managers have no autonomy, capacity and 

motivation to respond to competition. Manager's autonomy is compromised by undue 

government intervention; they are not held accountable for results and are not given incentives 

to improve performance and the way they are selected and rewarded encourages qualities more 

appropriate to a central bureaucracy than a competitive enterprise.

To extend Ogeto's research, Otieno (1998), did an analysis of financial and operating 

performance of the newly privatised enterprises in Kenya. He analysed data for 26 companies 

that were newly privatised by computing; return on equity, return on assets, return on sales, 

sales per employee, net income per employee, capital expenditure to sale and to number of 

employees ratios. His findings
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were that there is improved performance of the firms after privatisation. That is; they became 

more profitable and efficient. He called for the government to commit itself in faster 

privatisation. His sentiments were also shared by The World Bank and IMF (1991) which have 

raised concern about the slackened pace.

Fadahunsi (1996) had the following on the debate of privatisation;

"the process o f privatisation should not be viewed as an end in itself 
but as an integral and visible element o f the government's overall PCs 
reform programme and a progressive effort to promote productive 
efficiency, to strengthen competitive forces in the economy and to 
support entrepreneurial deveiopment"(page 102)

2.2.2. STUDIES ON VOLATILITY

Studies of volatility in a financial market constitutes a main component in the modern 

finance theory, Mike et al (1997). For example, volatility is an important ingredient in the 

Asset Pricing Model of Sharpe (1964), the Option Pricing Model of Black and Scholes 

(1973) and in the research carried by DeGennaro (1990) who analysed the relationship 

between stock return and volatility in the United States of America.
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Officer (1973) carried out a research on the variability of the market factor of the New 

York Stock Exchange (NYSE). In his study, he defined market factors as the index of 

returns to all stocks on the NYSE; which reflects common movements in all stocks. The 

period of research was 1897 to 1967. The hypothesis tested was that since the market 

factors reflects general economic conditions, any decline in its variability might be related 

to a decline in business fluctuations. His findings were that market factor variability could 

be related to business fluctuations as reflected by the variability of industrial production. 

In his study, he defined business fluctuations as those fluctuations that relate to specific 

sector. In this study, specific sector is those companies where the government has 

ownership and the market factors are the factors that affect the whole market of quoted 

companies at NSE.

Flood and Hodrick (1986) carried out a research on Asset price volatility, bubbles and 

process switching. They defined bubbles as what is left over after market fundamentals 

have been removed from the price, such as speculative bubbles. They noted that 

speculative bubbles results to excess volatilities of asset prices compared with those of 

the market fundamental. They demonstrated that the existence of bubbles could lead to 

excess volatility of market fundamentals.

An empirical study of volatility in seven Southeast Asian stock markets using 

Autoregressive Random Variance (ARV) model was carried out by Mike et al (1997). The 

markets focused by the study were HongKong, Malaysia, Philippines, Singapore, South 

Korea, Thailand and Taiwan. The main objectives of their study were on the persistence 

of volatility, the fluctuation of volatility and the transmission of volatilities between 

countries. The data used for the study was the daily price indices in the seven stock 

markets from January 1980 to December 1991. The findings were that for some markets 

changes from 1985 to 1986 were enormous, that is, there was a clear distinction of the 

markets fluctuations before and after 1986 whereby it was much less after 1986. These

3  r
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results were consistent with some critical events in those countries. For instance: the 

1986 "People's Revolution" in the Philippines gave Philippine stock market and the 

economy a new lease of life; in March 1986, the Malaysian government announced a 

corporatisation policy whereby approved financial institutions including foreign brokers, 

were permitted to acquire upto 30% of local broking houses. Tight government 

regulations in Singapore resulted to the least volatile index throughout the period of 

study. Taiwan had the greatest overall volatility. They noted that the clear discrepancy in 

the volatility structure of the six Asian markets before and after 1986 could be explained 

by certain intervening events brought by some new regulations or rules in the market. In 

Kenya, we have not had such interventions and hence a period of two years will be 

sufficient on this study of share price volatility.

Mankiw et al (1985) re-examined the stock market volatility. They argued that previous 

work demonstrated serious statistical problems with standard volatility tests. To carry out 

the study they collected data of dividend and prices of large portfolio of commonly traded 

stocks. The finding was that volatility in stock prices could not be explained by the 

expected present discounted value of dividend. The results could be explained by the 

market not being efficient or the stock price volatility does not accurately reflect 

underlying fundamentals.

Board and Sutciliffe (1995) research was to establish whether future market is too volatile 

compared to spot market and whether there is a causal link form future to spot volatility. 

This research on relative volatility helped to improve the understanding of the actual 

relationship between spot and future markets and hence can eliminate some theories of 

how index futures destabilise the stock markets and how to devise a hedging strategy.
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The findings were that while both the spot and future markets respond simultaneously to 

new information, their relative price responsiveness to information changes over time in a 

systematic way. For example, changes in macroeconomic variables may alter interest rate 

and dividend volatility, the size of the bid-ask spread, the number of noise traders, 

transaction costs and the stale price effect. Such changes may lead to movements in 

relative volatility.



3. RESEARCH METHODOLOGY

3.1. POPULATION

The population was the eight companies that the government has shareholding and are quoted 

at the NSE as at December 1998. The selection of NSE is due to the availability of share price 

data.

3.2.SAMPLING PLAN

A census survey was conducted as from January 1997 to December 1998. That is, all the eight 

companies of the population were selected.

3.3. DATA COLLECTION

Secondary data of weekly share price and NSE index for the two years (high, low and closing) 

was collected. The NSE index was selected since it represents the market performance. The 

weekly data for two years from January 1997 to December 1998 translates into 104 data points. 

The weekly period was selected because it provides an adequate number of observations and 

the problem of accounting for trend in price over a relatively long sub-period is avoided.

3.4 . DATA ANALYSIS METHODOLOGY

2
Chi-square test ( X  ) for independence was selected for this study. Chi-square test provides a

simple test based on the difference between observed and expected frequencies. The test has 

proved to be popular for hypothesis testing since it makes few assumptions about the underlying 

population, it is fairly easy to understand and calculate.
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Chi-square test is categorised as a non-parametric test since it makes few assumptions about 

the populations. Other non-parametric test include; Sign Test, Run Test, Mann-Whitney Test, 

Spearman Rank Correlation and Kruskal-Wallis Test.

Chi-square test can be classified into two major types, these are, test of goodness-of-fit and test 

for independence. By performing a goodness-of -fit test, it can be established whether it is 

reasonable to assume that a population has a particular distribution, such as normal, uniform or 

poission distribution.

Some of the characteristics of the Chi-square distribution are:-

> The computed value of Chi-square is always positive because the difference between the 

observed and expected is squared, that is (O-E) 2

> The number of degree of freedom is determined by the number of categories less one (N-l), 

where N is the number of categories. Therefore, the shape of the Chi-square distribution 

does not depend on the size of the sample but on the number of categories. In this study, 

the categories are the weeks.

> The chi-square distribution is positively skewed. However, as the number of degree of 

freedom increases, the distribution begins to approximate the normal distribution.

The interest of this study is to use the chi-square test for independence. This test allows the 

comparison of two attributes to determine if there is any relationship between them. In this 

study, the two attributes are share price volatility, which is assumed to be risk surrogate and 

government ownership.

The difference between observed and expected frequencies was analysed. Range, Variance, 

Standard Deviation, Mean Absolute Deviation and Coefficient of Variation of Price Changes were
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computed for all the companies selected and the NSE index for the 104 sub-periods. For each 

ratio, chi-square test for independence was carried out.



4. DATA ANALYSIS AND PRESENTATION OF FINDINGS

4.1. INTRODUCTION

The objective of this study was to find the effect of government ownership on share price 

volatility of companies quoted at the NSE. It was expected that the share prices for companies 

which the government has shareholding are more volatile than the market. Since volatility of 

share prices is regarded as risk surrogate, these companies are perceived by investors to be 

more risky.

4.2. DATA ANALYSIS

To establish whether the two attributes mentioned above, daily share prices and NSE index are 

independent, data was collected for the sampled companies for the period January, 1997 to 

December, 1998. Excel spreadsheet was used to analyse the data. The data was sorted by 

selecting the weekly high, low and closing for both the share prices and NSE index. Formulas 

were then applied to calculate the five financial ratios for each company and the NSE index.

To test the hypothesis, Chi-square test was performed for each week taking the Sample 

Company as the Observed value and the NSE index as Expected value.

The equation used for the test was:-

n

x2 =S (0 - E ) 2 where: 0  is the observed value

1 E E is the expected value 
n is the number of observations

X 2 is the computed Chi-square value

U N IV E R S IT Y  O F  N A IR O B I L IB R A R Y
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The above test was done for 5% level of significance and at 103 degree of freedom. The 

degree of freedom (d.f) was obtained by taking the number of observation less one( 124-1). 

From the tables at 5% level of significance and 103 d.f, the critical value was 124.

Hypotheses tested were: -

Hc : ownership o f companies and share price volatility are independent.

Hj : ownership o f companies and share price volatility are not independent.

Rejection rule

The null hypothesis was rejected when:-

2 2
X 0 .05, 103 <  X

and failed to reject the null hypothesis when:-

2 2
X 0 .05, 103 >  X

where:-

X 2o.o5, 103 is the critical value and X 2 is the computed value.

Management decision for this study was that share price volatility and ownership are not 

independent when we reject the null hypothesis otherwise they are independent. When share 

prices and ownership are not independent, it implies that investor perceive those companies 

where the government has shareholding to be more risky.
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4.3. FINDINGS

This study was set out to compare the share price volatility and ownership of companies quoted 

at NSE. Basically, the study was trying to establish whether investors perceive companies which 

government has share holding to be more risky. Should it turn out that they are more risky, 

privatisation is then advocated.

In order to visualise the share price and NSE movement, graphs were drawn using excel 

spreadsheet. These are on the next two consecutive pages. The statistical results are as 

summarised thereafter.
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The finding were as shown below:

C H I-S Q U A R E  S T A T IS T IC A L  T E S T  R E S U L T S

ICD C

C o m p u te d  v a lu e C r it ic a l V a lu e D e c is io n

R 390.21 124.00 Rejected

V 75,416.37 124.00 Rejected

SD 2,347.99 124.00 Rejected

M A D 23,944.89 124.00 Rejected

C V P C 640.14 124.00 Rejected

K A

C o m p u te d  v a lu e C r it ic a l V a lu e D e c is io n

R 133.57 124.00 Rejected

V 75,590.22 124.00 Rejected

SD 2,475.73 124.00 Rejected

M A D 25,247.56 124.00 Rejected

C V P C 486.44 124.00 Rejected

H F C K

C o m p u te d  v a lu e C r it ic a l V a lu e D e c is io n

R 173.99 124.00 Rejected

V 75,567.82 124.00 Rejected

SD 2,429.05 124.00 Rejected

M A D 24,771.60 124.00 Rejected

C V P C 387.99 124.00 Rejected

K C B

C om p u te d  va lue C r it ic a l V a lu e D e c is io n

R 217.45 124.00 Rejected

V 75,058.35 124.00 Rejected

SD 2,210.61 124.00 Rejected

M A D 22,543.85 124.00 Rejected

C V P C 702.86 124.00 Rejected

K P L

C o m p u te d  v a lu e C r it ic a l V a lu e D e c is io n

R 199.46 124.00 Rejected

V 72,756.90 124.00 Rejected

SD 2,017.31 124.00 Rejected

M A D 20,572.57 124.00 Rejected

C V P C 2,267.81 124.00 Rejected

N B K

C om p u te d  va lue C r it ic a l V a lu e D e c is io n

R 53.30 124.00 A c ce p te d

V 75,573.17 124.00 Rejected

SD 2,435.77 124.00 Rejected

M A D 24,840.06 124.00 Rejected

C V P C 894.71 124.00 Rejected

US

C o m p u te d  v a lu e C r it ic a l V a lu e D e c is io n

R 126.11 124.00 Rejected

V 75,546.60 124.00 Rejected

SD 2,428.24 124.00 Rejected

M A D 24,763.29 124.00 Rejected

C V P C O
O

C
O 124.00 Rejected

E A P C

C om p u te d  va lue C r it ic a l V a lu e D e c is io n

R 58.26 124 00 A c ce p te d

V 31,205.75 124.00 Rejected

SD 1,113.46 124.00 Rejected

M A D 11,665.18 124.00 Rejected

C V P C 4,840.91 124.00 Rejected
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As shown in the previous page, for all the ratios computed, the null hypothesis was rejected except for 

Range values outcome for EAPC and NBK. This could be due to the length of the sub-period taken of 

one week being long as Range is greatly affected by the length of time. This means that we have failed 

to reject the alternate hypothesis. That is, the share price volatility is influenced by the ownership of a 

company. These findings concur with those of earlier research by Ogeto (1994) who did a study on the 

financial performance of public enterprises and privately owned firms which established that public 

enterprises perform worse that privately owned firms and by Otieno (1998), who did an analysis of 

financial and operating performance of the newly privatised enterprises in Kenya. His findings were that 

there is improved performance of the firms since privatisation.
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5. SUMMARY AND CONCLUSION

5.1. INTRODUCTION

The study used chi-square test for independence to find out whether share price volatility and 

ownership are independent. The research problem was developed in chapter one and supported 

with a literature review in chapter two. The research methodology was outlined in chapter three 

and the finding presented in the previous chapter. This chapter will be composed of conclusions 

made from the results of data analysis, the limitation of the study and suggestions for further study.

5.2. CONCLUSION

In this study, we have tried to determine whether the measures of stock price volatility suggested in 

the literature review yield substantially the same characteristics for companies, which the 

government has ownership with the market.

It has been demonstrated that they is a significance difference in the share stock volatility between 

the companies in which the government has share holding and the market index. The researcher 

therefore calls for the government to carry out privatisation of these companies.
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5.3.LIMITATION OF THE STUDY

The following are the underlying limitations, which should be taken into account by users of this 

study's findings: -

i. Share price volatility is likely to be different and hence is the results of the finding, if we were 

to take daily prices for the shares for each company and then select the high, low and closing 

for each day rather the weekly prices.

ii. There were instances when some calendar weeks had less than four working days due to 

holidays. In addition, some shares were not very active or not active in some sub-periods. 

This resulted to analysis of data for less than the intended total 104 weeks for those 

companies.

5.4.SUGGESTIONS FOR FURTHER RESEARCH

This study may be viewed as a starting point for several other studies related to it. Further 

research can be carried out in the following areas: -

i. It can be replicated in future with changes of measure from weekly to daily share prices. The 

length of period over which the measures are computed may be important. The range 

divided by the mid-range particularly is likely to be quite satisfactory for short periods and 

unsatisfactory for longer periods.

\
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ii. It could be profitably extended by an experiment to determine whether any of the suggested 

volatility measures approximate investment decision-makers subjective weighting of stock as 

to risk, since volatility has been used as a risk surrogate.
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Appendix 1

POPULATION OF THE STUDY

Abbreviation

1. National Bank of Kenya NBK

2. Kenya Airways KA

3. Kenya Commercial Bank Ltd KCB

4. Uchumi Supermarkets Ltd US

5. Housing Finance Company of Kenya HFCK

6. ICDC Investments ICDC

7. Kenya Power & Lighting Company KPL

8. East African Portland Cement Company EAPC
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Appendix 3ICDC
Share Prices . . . i  j im  » j .j ___________ ____________Chi-square test

Week Date High Low Closing _  R ..... V __ SD ...mad C V P C R V SD MAD CVPC

1 03-Jan-97 37.25 33.50 37.25 011 0.20 0.45 4 58 8 86 4 00 15.73 3.17 32 31 0.27
2 10-Jan-97 40.25 33.00 40.00 020 0.03 0.18 1.83 0.56 1.18 4526 6 38 65 05 0.30
3 17-Jan-97 46.50 39 00 46 00 0.18 017 041 4.17 1.34 0.10 1,426 23 36 96 376 88 0.13
4 24-Jan-97 45.00 30 00 40.00 0.40 0,03 0.18 1.83 1.54 3.35 1,315.62 35 91 366 26 12.88
5 31-Jan-97 4025 30.00 36.50 0 20 0.27 0.52 5.33 0 94 361 932.91 29.52 301 01 1.39
6 07-Feb-97 38.00 34.00 38.00 0.11 0.14 0.38 383 026 1.46 81861 27.87 284 22 006
7 14-Feb-97 38.25 20 00. 38.25 0.63 0.12 0 36 ..........3 68 0.04 40 15 1,028 84 31.38 320.03 0.01
8 21 -Feb-97 45.00 38 00 42.00 0.17 0.00 0.02 0.17 080 351 1,324 01 36 35 370 73 10.93
9 28-Feb-97 4500 38.00 45.00 017 0.10 ......... 0.31 3.17 062 1.24 917.30 2967 302.59 0.32

10 07-Mar-97 47 75 44 75 47.50 0.06 0.31 0.66 5.67 050 083 842 50 27 94 284 88 0.92
11 13-Mar-97 51.00 40 00 4925 0.24 0.53 0 73 7.42 0.32 3.16 495 10 20 84 212.56 0.00
12 21-Mar-97 47 00 42 00 46.25 0.11 0.19 0.43 4 42 0.82 2.10 44545 20 26 206 58 3.35
13 27-Mar-97 49 50 44.75 47.50 010 0.31 0.56 5.67 0 20 1 28 345 14 17.50 178 46 0.00
14 04-Apr-97 48 00 43.75 4400 0.09 0.05 0-21 2.17 0 94 0 66 31 61 17.23 175.73 5.01
15 11-Apr-97 43.75 4225 4350 0.03 0.03 0 16 ..........1,67 ......... 0.22 0.02 172.23 1280 130 54 0.01
16 18-Apr-97 43.50 42 50 43.00 0.02 ......... 0.11 1.17 0.22 0.02 96.57 960 97 90 0.00
17 25-Apr-97 44.75 33.00 41.00 0 30 0.01 0.08 0.83 0 58 5.99 161.28 12.54 127.86 183.60
18 02-May-97 43.50 37.00 43.50 0.16 0.03 0.16 1.67 050 1.70 185.18 13 28 13548 2.87
19 09-May-97 44.50 36 00 44 50 0.21 ......... 0.07 0 26 2.67 0.14 1.60 44205 2051 209 14 0.00
20 16-May-97 45.00 3995 45.00 0.12 010 ......... 0.31 3.17 0.02 2 54 446 25 2051 209 18 006
21 23-May-97 46 75 44.25 4500 005 0.10 ......... 0,31 3.17 0 10 0.27 53547 2253 229 73 0 18
22 30-May-97 4975 40.00 47.00 0.22 028 051 5.17 0.38 228 838 86 27 97 28521 0.74
23 06-Jun-97 55.00 40 00 50 00 0.32 0.64 0 80 8 17 0.82 9.01 754 76 2592 264 30 1.50
24 13-Jun-97 51.50 46 00 50.00 0.11 0.64 080 8.17 0.10 0.43 60942 23.14 235.94 0.05
25 20-Jun-97 5200 42.00 50.00 0 21 0.64 0.60 8.17 ..........Q i o 2 94 848 75 27.57 281 21 0.03
26 27-Jun-97 63.50 48.00 60.50 0.28 336 1.83 1867 2.43 3 55 1,257.78 31 99 326 26 42 53
27 04-Jul-97 67.50 57 50 66 00 0.18 6.62 2 37 24,17 1.22 2 24 1,123.91 29.12 296 95 6.91
28 11-Jul-97 70.00 50.50 66 50 0.32 585 2.42 24.67 0.02 14 00 1.084 67 2845 290 13 008
29 18-Jul-97 61.00 44,00 55.00 0 32 1.67 1.29 13.17 2 86 6.98 870.42 27.03 27568 31.50
30 25-Jul-97 62.00 55.00 60 50 0.12 3 35 1.63 1887 1.22 294 804 68 24 94 254 35 8 76
31 31-Jul-97 65.00 55 00 63 50 0.17 4.52 212 21.67 0.62 3.79 866 95 25 50 260 04 5 36
32 08-Auq-97 70.00 61 00 6500 0.14 5,16 t u 23.17 0.26 3.05 633 62 21.03 214.51 0.00
33 15-Auo-97 70 00 51.00 70.00 ........ 031 7 63 2.76 28.17 1 10 7.97 63547 2028 206 84 1093
34 22-Aug-97 66.50 60.00 66.00 010 5.62 2.37 24.17 1.06 2.04 574.53 1969 200.83 5.85
35 29-Aug-97 72.50 63 00 66 00 0.14 5.62 2 37 2417 0.10 1.88 534 06 18 85 192 24 0.01
36 05-Sep-97 90 50 50 05 66.00 0.55 5.62 2.37 24.17 0.10 33.72 615.86 20.52 209 31 0.09
37 12-Sep-97 65 00 61.00 61.50 006 ......... 3-72 ..........103 19.67 1 18 0.06 1,044 50 2869 292 59 6 56
38 19-Sep-97 64.00 36.25 37.25 0.55 0.20 0.45 458 5.93 34 55 919.27 29.43 300 18 193 53
39 26-Sep-97 36.00 30 00 34 50 0.18 ......... 0,52 ..........072. ..........7,33 ......... 0.76 3.68 700.07 25 06 255 57 1.20
40 03-Oct-97 42.00 31.00 42.00 0.30 0.00 0.02 0.17 1.71 8 04 608.28 24 63 251 18 14 80
41 09-Oct-97 40.50 35.25 40.25 ......... 0.14. 002 ......... 0.15 1.58 .........0 82 2.72 653.49 25 26 257.56 3.06
42 17-Oct-97 40.00 34.50 36.00 0 15 0.33 0.57 5e3 1.12 063 234 54 14 21 144 96 0 98
43 24-Oct-97 34.50 32 25 34.25 0.07 0.55 0 74 7.88 0.52 0.50 170 36 11.65 11881 067
44 31 -Oct-97 34.50 34.25 34.25 0.01 0.55 0.74 7.56 0.10 0.00 214.54 13.24 134.98 0.07
45 07-Nov-97 34,00 20.00 32.00 0 52 0.93 0.96 9 83 0 64 2567 114.70 8 95 91 32 0.71
46 14-Nov-97 32.25 30.25 31.50 0.06 1.03 1.01 1033 0.22 0.17 16.37 2.50 25 48 003
47 21-Nov-97 32.25 30 00 31 50 0.07 1,03 101 10.33 0.10 0.05 53.74 5 58 56 90 0 33
48 28-Nov-97 33.25 27.00 33.00 0.21 0.75 0.87 8.83 0 26 1.71 133.51 9 95 101 49 000
49 05-Dec-97 3325 30.00 33.25 0 10 0.71 0.84 8.58 0 04 0.99 87 89 7 84 79 98 0.01
50 11-Dec-97 34.00 30.25 33.50 0-12 0.67 0.82 833 0.04 2.40 98 79 8 44 86 06 005
51 19-Dec-97 34.50 3200 34 50 ... 0.08 0.52 0 72 7.33 0.14 0.65 55.10 6.12 62 45 1.63
52 02-Jan-98 33.75 3 3 ° ° 0.02 0M 079 8 08 0 28 0.16 19 39 3.10 31.57 16 56
53 09-Jan-98 38.50 33.00 37.50 0»5 01« 0.*2 ......... 433 0 80 026 111.94 9.77 99 59 0 33
54 16-Jan-98 47.00 35.00 41.50 0 29 0.00 0.03 0.33 086 4 95 278.17 16.61 16943 4 97
55 23-Jan-98 48.50 41 00 47 00 0.17 0.20 .......... 081 ......... 6.17 1-22 4 04 65303 24 56 250.47 4 87
56 30-Jan-98 4975 40 50 49.50 0.20 057 0 75 7 67 0.50 1.35 234.06 13.87 141.43 0.01
57 06-Feb-98 4950 40.00 46.75 0 21 0.23 P.48 4 92 0 76 5 78 171 00 12.15 123 88 1 93
58 13-Feb-98 51.50 41.00 46 00 023 0.17 0.41 4 17 0 28 4 66 215 31 13 88 141 53 1.30
59 20-Feb-98 51.00 4000 45 00 0-24 o . i o .......... 031. 3.17 0.34 5.33 116.36 10.18 103 85 0.05
60 28-Feb-98 45.00 4000 4300 0.12 0.01 011 1,17 058 0.73 1833 4 06 41.39 020
61 06-Mar-98 4250 35.00 40.00 ......... 0.1.9. 0,03 0.18 1,83 0 82 4 94 260 60 15 79 161.01 0.81
62 13-Mar-98 4100 35.00 40 25 0.16 0.02 0.15 1 58 004 067 121 65 1072 109 36 0.21
63 20-Mar-98 40.50 35 00 38.50 ......... 0,15 ......... 0,11 ..........0 33 3.33 0.52 1.46 14831 11.54 117.72 3.67
64 27-Mar-98 40.00 35.00 36.25 0.13 0.30 0.55 5.58 0.64 1.40 33.50 4 80 48 91 0.32
65 03-Apr-98 35.75 34.75 35.25 0 03 0.42 0.65 6.58 0 34 004 326 0 93 9.47 0 05
66 09-Apr-98 35.50 35.00 35.00 0.01 0.45 0.67 6.83 0.16 000 111.05 9.28 94 67 0.27
67 17-Apr-98 36.00 30 00 3525 0.18 0.42 0 65 6.58 ......... 0-04 5.12 153 56 11.17 113 90 0.10
68 24-Apr-98 35.75 31 00 3500 0.14 0.45 0.67 6 83 0.16 4 41 16272 11.49 117.14 0.02
69 30-Apr-98 36.00 32.00 „ 36.00 0 12 0.33 0.57 5.83 ..........014 3.79 215.93 13.60 138 65 0 00
70 08-May-98 3775 35.00 36 00 0.08 0.33 0.67 5.83 0.10 0.31 37579 18 28 186 38 0.10
71 15-May-98 3700 34 50 3675 0.07 025 0 50 ..........6,08 0.08 0.40 35969 18 00 183 52 0.00
72 22-May-98 38 00 30.00 37 50 0.24 0.18 0.42 4.33 008 4 08 231 86 14 40 146 87 0 08
73 29-May-98 45 00 35.00 36.00 022 0.33 0.57 5.63 0 46 263 211 83 13 46 137.22 1.96
74 05-Jun-98 40 25 37.00 40 25 008 0.02 0.15 1.58 0.02 009 264 54 15 96 162.74 3 75
75 12-Jun-98 38.75 35 00 3825 0.10 0.12 0 35 ..........3.58 0.58 2 26 294 46 1647 167 98 1.56
76 19-Jun-98 39.50 3500 3950 0.12 0.05 0.23 2.33 0.20 1.03 403.00 19 62 200.12 0.00
77 26-Jun-98 4000 38.00 39.00 0 05 0.06 0.28 2.83 0 22 0 03 750 92 26 85 273 86 0 05
78 03-Jul-98 40.00 39.00 3900 0.03 008 o.2 e 2.83 0.10 0.01 549 18 22 89 233.40 0 08
79 10-Jul-98 39.25 3800 36 25 0.03 0.12 0 36 3.58 0.28 0.07 675.07 25 29 257.90 0 05
80 17-Jul-98 39 00 34 00 38 00 0.14 0.14 0 38 3.83 0.16 2 06 92822 29 72 303.14 0 04
81 24-Jul-98 39.00 30.00 38.00 026 0.14 0.38 .........3.83 0 10 10.23 1,080.71 32.13 327.68 0 04
82 31-Jul-98 39 00 33.00 38.25 0.17 0,12 0.35 3.58 0.04 2.12 847 19 28 41 289 76 0 00
83 06-Aug-98 38.25 36 00 38 00 0.06 0.14 0 38 383 0.16 0 34 806 83 27 66 282.12 0.10
84 14-Aug-98 38.00 35 00 3800. 0.08 0.14 0.36 3.83 0.10 0.19 663 43 25 02 255.12 1.41
85 21-Aug-98 40 00 35.00 40.00 0 13 003 0.18 1.83 0 38 4 83 696 19 2607 265 83 0.57
86 28-Aug-98 40.00 32.00 35.00 0 22 045 0.67 6.83 130 21.80 85366 27.91 284 61 624
87 04-Sep-98 40.00 35 50 37 00 0.12 0.22 0 47 483 0.38 1.19 960 94 3007 306 62 0.31
88 11-Sep-98 40.25 34.00 40.00 0.17 0.03 0.18 1.83 0.62 3.18 928 44 30.11 307.10 3.72
89 18-Sep-98 39 00 37.00 37.00 0 05 0,22 0.47 .... 4.83 0 82 0 34 1,080 54 31 94 325 71 2.24
90 25-Sep-98 37.25 34.00 34 00 009 059 0.77 7.83 0.82 0.56 846 26 27.60 281 42 18.77
91 02-Oct-98 34.50 30 00 33 00 0.14 0.7B 0 87 0.34 0 88 1,406 61 35.81 365.22 0.01
92 09-Oct-98 34.00 29 00 34 00 0.16 059 0.77 783 0.14 340 1,563 23 38.03 387 85 000
93 16-Oct-98 34 00 32.50 34 00 _  =>»« 059 0.77 .........7.83 0 10 0.24 1,447 98 36 55 372.72 006
94 23-Oct-98 34 00 30.50 3300 O i l 076 0.87 8.63 0.34 0.95 1,525 46 37 36 381 04 032
95 30-Oct-98 34.00 3100 3300 0.09 0.75 0 87 0.10 0 44 1,788 09 40 59 413.93 0 06
96 06-Nov-98 33.50 27 00 32.00 0.21 093 096 9.83 0.34 0.89 2,622.23 49 32 502 93 0.01
97 13-Nov-98 33 50 30.00 33.25 0 11 071 0.84 ..... 8.58 0 20 026 3,416 78 56 79 57920 0 06
98 20-Nov-98 33.50 20 00 3200 050 093 095 983 040 17.76 3,829.72 59 99 611.75 0 15
99 27-Nov-98 32.50 32 00 32 25 0.02 0.88 0 94 .......  668 0.04 0.01 3,288 61 55 50 565 98 001

100 04-Dec-98 33.00 32.00 32 00 003 0.93 0.96 9 83 0.16 0.04 3,119 24 53 96 55024 027
101 11-Dec-98 33.50 «•0° 33.50 0 05 0.67 0.82 ......... 8.33 0 26 0.04 2,448 44 47 88 488 23 0.16
102 17-Dec-98 35.75 35.75 0.10 036 0.60 608 044 0.12 1,556 83 38 28 390 41 0 15
103 24-Dec-98 42.25 34.10 41.00 0.21 001

.... ............ 9.SS. 1.16 085 705.63 26 40 26924 1 89
104 31-Dec-98 42.00 40 00 42 00 0.05 0.00 0 02 017 0.14 0 09 396 38 19 88 202.69 000
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Appendix 4
KA

Share P rice ! Measures o f V o l a t i l i t y _______________________________ Chi-square test
Week Date High Low Closing R V GD MAD CVPC R V SD MAD CVPC

1 03-Jan-97 8.70 8 35 8 65 0.04 0.00 Q07 069 10.50 0.55 16.12 3.88 39.58 0.00
2 10-Jan-97 955 8.50 9.50 0 12 003 0.16 164 1 08 033 45.27 641 65 41 2.34
3 17-Jan-97 10.60 8.60 10.55 021 007 0.26 2.09 120 0.18 1,426 43 37.24 379.81 0.05
4 24-Jan-97 10 50 9 70 10.00 0.08 004 021 2.14 0.78 004 1.315 59 35.85 36563 2.64
5 31-Jan-97 10.00 8 40 8.75 0.17 0.01 0 09 0 89 1.65 1.16 933 44 30.38 309 79 6.14
6 07-Feb-97 8 85 8.50 8.60 004 001 0.07 0.74 0 28 0.15 818 88 28.47 290.34 0.09
7 14-Feb-97 9.05 8.00 8.80 0 12 0.01 0.09 0.94 015 136 1,029.07 31 89 325.26 0.73
8 21-Feb-97 9.05 850 8.80 0.06 0.01 0 09 0.94 0.10 041 1,324.00 36 20 369.19 0.04
9 28-Feb-97 8.85 8 30 855 o.oe 0.00 0 07 069 0.41 0 12 91748 30.15 307.51 0.03

10 07-Mar-97 000 8.50 9.00 0.01 0.11 ..........1.14 0 46 063 843.09 2881 293.83 0.71
11 14-Mar-97 10 00 8.50 8.50 0 16 0.00 o.oe 004 0 72 1.33 496 15 22.15 225.87 0 44
12 21-Mar-97 9.00 8 35 8.50 0.07 0.00 006 064 0.10 089 445 82 20 99 214.04 0.01
13 27-Mar-97 8 60 8 05 850 0.07 0.00 006 0.64 0.10 051 345.75 18.47 188 34 0.04
14 04-Apr-97 8 50 800 8.20 006 000 0.03 0.34 0 47 0.25 311.70 17.59 179.36 0 88
15 11-Apr-97 8 75 8.00 8.25 009 000 0.04 0.30 0 04 0.35 172 28 13.05 133.07 0.19
16 18-Apr-97 8.20 800 8 15 0.02 000 0 03 0.29 0.22 002 96 59 9.77 99 64 0 00
17 25-Apr-97 8.90 800 8 10 0.11 0.00 0 02 024 0.16 062 161.29 12.65 129.03 13.79
18 02-May-97 »55 8.05 8.50 006 0.00 0.06 0.64 040 0.17 185 23 13.48 137.51 1.65
19 09-May-97 900 8.45 8.60 006 0.01 0.07 0.74 0 03 0.07 442.18 20.88 212.96 0.11
20 16-May-97 8.75 8 50 8.50 0.03 0.00 006 064 022 0.11 44644 21.00 214 19 0.17
21 23-May-97 9.00 800 800 0.12 0.00 0 01 0.14 0.72 1.47 53566 23.12 235.74 17.00
22 30-May-97 8.35 8 00 8.10 0 04 000 0.02 0.24 0 03 004 839.37 28 92 294 97 0.06
23 06-Jun-97 830 8.00 8.20 004 0.00 0.03 0.34 0 03 0.07 756 04 27.43 279.72 0.10
24 13-Jun-97 9.50 6 60 8.50 0.38 000 o.oe 0.64 0.27 582 610.69 24 59 250.73 0.03
25 20-Jun-97 8.50 800 8 25 0.06 0.00 004 0.39 0.41 0.16 850.03 29.08 296 54 2.19
26 27-Jun-97 950 8.00 8.20 017 0.00 0.03 ..........0 34 0.16 1.23 1,264 48 35.49 361 95 0.01
27 04-Jul-97 9.50 8.00 8.25 017 0.00 0.04 0.39 004 2.59 1,135.11 33 61 342 80 0.10
28 11-Jul-97 8.35 800 820 ......... 0-04 0.00 003 0.34 0.16 0.18 1,096.34 33 04 336.98 0.01
29 18-Jul-97 8.20 7 25 800 0.12 0.00 0 01 0.14 0.35 0 87 873.75 29 53 301 16 0.07
30 25-Jul-97 7.50 8.00 0Z3, 0.00 001 0.14 0 10 11.28 811.37 28.46 290.20 0.01
31 01-Aug-97 945 7.50 8.00 0 23 000 0.01 0.14 0 10 7.39 875 96 29.57 301.54 0.03
32 08-Aug-97 8.20 780 »00 0.05 0.00 0 01 0.14 0.10 0 34 643 90 25.35 25849 009
33 15-Aug-97 8.50 7 60 850 0.11 000 006 064 0.52 0 88 65063 25.38 258.84 1.96
34 22-Aug-97 8.10 7.80 800 004 0 00 0.01 0 14 072 0.23 585.71 24.17 246 52 2.30
35 29-Aug-97 980 7.00 9.80 033 004 0.19 1.94 2 13 11.49 545.16 22.97 234 25 31 49
36 05-Sep-97 9.65 755 7.60 0.24 0.00 003 026 2.82 5.80 627.04 24 99 254.86 197.52
37 12-Sep-97 8.00 750 780 o.oe 0.00 001 0.06 0.15 0.07 1,051.93 3242 330.65 000
38 19-Sep-97 8.00 755 7.80 006 000 0,01 006 0 10 028 91968 30 32 309.16 003
39 26-Sep-97 9 90 7.10 9.90 033 0.04 0.20 2 04 2 50 12.58 701.02 26.08 265 95 22.27
40 03-Oct-97 7.70 7 50 7 60 0.03 000 003 ..........0.26 2.95 0 02 608 28 2461 251.01 4820
41 09-Oct-97 9.00 750 7.50 0.18 ......... 0,00 003 0.36 0.22 4.78 653.54 2549 260.00 0 36
42 17-Oct-97 8.00 7.30 7.40 0 09 000 0.04 0.46 ..........0 22 0.19 235 19 15.25 155.49 0.12
43 24-Oct-97 7.55 7.00 7.10 0 08 0.01 0.07 0.76 047 0.64 171 45 12.95 132.03 049
44 31-Oct-97 7.30 7 00 7.20 0.04 000 006 066 0.03 0.10 21564 14 56 148 45 0.01
45 07-Nov-97 7.̂ 35 6 95 7.10 0.06 0.01 007 0.76 0-22 0.21 116 54 1065 108.59 0 00
46 14-Nov-97 7.45 6.00 7.00 0 22 0.01 0.08 086 022 2.77 18 35 4.12 42.00 0.03
47 21-Nov-97 7.40 7.00 7.20 006 0.00 ......... 0.06 0.86 016 0.02 55.77 7 34 74 86 0 25
48 28-Nov-97 7,40 700 7.10 0.06 001 0 07 0-76 022 0.06 134 99 11.47 116.99 0.00
49 05-Dec-97 7.50 7 00 720 0.07 0.00 006 0.66 0.03 0.40 89.30 932 95.07 0 00
50 11-Dec-97 7.35 7.05 7.36 004 000 0.05 0,51 009 0.26 100.12 991 101.03 0.01
51 19-Dec-97 7.50 7.10 7.45 0 05 0.00 0.04 0.41 0 03 0.32 56.13 741 75 59 0.02
52 02-Jan-98 7.50 7 25 7.30 0.03 0.00 005 0-$! 0.28 0.39 20.62 4 43 45.21 17 24
53 09-Jan-98 8.55 730 820 0.18 0.00 0 03 0.34 1.02 028 112.30 10 53 107.38 0.81
54 16-Jan-98 920 8.35 9.00 0.10 001 0.11 1 M 089 0.43 278 15 1645 167.81 5 36
55 23-Jan-98 9.10 9.00 9.10 0 01 0.01 0.12 1.24 0 03 000 653.51 25 32 258.22 0.16
56 29-Jan-98 9.15 730 7.30 000 0 05 056 2.33 1.66 235 19 15.23 155 29 7.75
57 06-Feb-98 8.05 7 20 760 0.11 0.00 0 03 0.26 0.27 1.49 171 46 13.04 133.03 0.05
58 13-Feb-98 805 7.50 8.00 0 07 000 0.01 0.14 040 036 21565 14 66 149 47 2 95
59 20-Feb-98 860 7.30 7.75 016 0.00 0.01 0.11 Q 41 234 116 55 10 78 109.89 0.13
60 27-Feb-98 8.20 750 8 00 0.09 000 0 01 0.14 0.21 038 18 36 4 26 43 41 004
61 06-Mar-98 7.80 750 750 0.04 0.00 0 03 0.36 0.72 0.15 260.66 16.08 163 94 0.52
62 13-Mar-98 7.80 7.20 7.50 008 000 0.03 038 0.10 0.11 121 69 10 96 111.79 0.11
63 20-Mar-98 7.65 7.00 7.10 0 09 0.01 0.07 0.78 0 69 048 148 52 12.04 122.78 4 96
64 27-Mar-98 8.00 700 7 50 0.13 000 003 ....... 0.36 0.40 1.40 34 10 5.77 58 84 0 02
65 03-Apr-98 8.00 700 7 00 0.13 0,01 0 08 0.86 0.72 1.80 403 1.85 18 84 1.02
66 09-Apr-98 800 7.00 725 013 000 0.06 P,61 0 21 0.70 111.93 10 46 106 69 0.20
67 17-Apr-98 8.05 7.00 8.05 014 0.00 0.02 0.18 0 89 2 95 154 39 12 39 126.32 3 30
68 24-Apr-98 8.05 7 00 700 001 008 4.24 163 60 12.62 128.74 14 99
69 30-Apr-98 7.40 7 00 7 00 0.06 0.01 0 08 0.86 0.10 0.79 216 56 14 55 148 37 003
70 08-May-98 800 6,00 8 00 .. °*» 000 0.01 ......... 0,14 1.14 5.78 376 44 19.37 197.57 2.97
71 15-May-98 7.30 7.00 7 00 004 001 0.08 0.86 1 34 0.12 360.17 18.81 191 84 18 87
72 22-May-98 7.25 680 700 0.08 0.01 006 .... ......0 66 .........0.10 0.22 232.20 15.07 153 70 0.14
73 29-May-98 7.25 7 00 700 0.04 001 0 08 0.86 0.10 0.02 21247 14.41 146 95 001
74 05-Jun-98 705 6.70 7.00 005 0.01 0.08 0.38 0.10 0.01 264 57 16.10 164 18 0 02
75 12-Jun-98 7.00 6.75 7.00 004 0.01 0.08 086 010 0.25 294 69 17.00 173 36 0 01
76 19-Jun-98 7.10 6 80 7.10 0.04 0.01 0 07 ......... 0 76 0.03 0.09 403.10 19 93 203.24 0.15
77 26-Jun-98 7.10 7 00 705 0.01 0.01 0 08 0.81 0.18 0.00 751.06 27.25 277.88 0 11
78 03-Jul-98 8.10 7.00 8.00 0.16 000 0.01 0.14 108 1.44 549 34 23 41 238 73 27 06
79 10-Jul-98 8.25 8.00 8.00 0 03 000 0.01 0.14 0 10 0.06 675.31 25 96 264 72 0.04
80 17-Jul-98 840 800 800 0.05 000 001 014 0.10 0.21 928 50 30 44 31046 0.10
81 24-Jul-98 8.25 8 00 8 25 0.03 0.00 004 039 0.21 0.09 1,080.99 32 80 334.51 0 00
82 31 - Jul-98 850 7.90 800 0.07 0.00 ...... 0.01 0.14 041 0.34 847 44 29 08 296 58 4 27
83 07-Aug-98 8.30 7.45 7.60 0 11 0.00 0.03 0.28 0 69 1.22 807.11 28.36 28921 3.67
84 14-Aug-98 8.05 6 00 7 80 0.29 0.00 0 01 006 0.15 364 663.71 25 75 262.62 3 44
85 21-Aug-98 8.50 7 80 8 20 0.09 0.00 0 03 0.34 0.40 1.94 698 25 26 36 268 79 063
86 28-Aug-98 7.70 6.80 7.30 0 12 0.00 0.05 058 121 6.70 854 55 29.12 297 01 5.29
87 04-Sep-98 7.20 6.40 6.90 012 0.01 0.09 0.96 0 59 1.16 961.37 30 82 314 30 1.18
88 11-Sep-98 7.30 6 40 7.00 0.13 0.01 008 086 0.03 1 89 92849 30.30 309.04 0.04
89 18-Sep-98 7.1P 6 40 7 00 0.10 0.01 008 0.86 0.10 1.50 1,080 98 32.71 333 59 0 04
90 25-Sep-98 735 6.80 7.10 006 0,01 .......0.07 0.78 0 03 039 847.43 28 96 295 36 0.00
91 02-Oct-98 7.20 7.00 7.10 0 03 0.01 0.07 0.76 010 0.01 1,408.10 37 38 381 17 0.22
92 09-Oct-98 7,25 700 7.15 0.04 0.00 ... 007 0.71 0.04 0.12 1,564 40 3941 401 95 0.10
93 16-Oct-98 7.95 7 00 7.15 0.13 0.00 0 07 0.71 0.10 235 1,449 15 37 93 386 81 006
94 23-Oct-98 7.45 7.00 7.25 006 0.00 0.06 0.61 0.03 0.27 1,526 95 3896 397 29 009
95 30-Oct-98 7 50 7.00 7.30 0 07 0.00 0.05 056 004 0.22 1.789 58 42 19 430 30 0.14
96 06-Nov-98 8.00 700 750 0.13 0.00 003 036 0.15 026 2,624 08 51.16 521 69 0.16
97 13-Nov-98 8.05 710 7 30 0.13 0.00 0 05 0.66 0.35 0.36 3,418 19 58 36 595 12 0 00
98 20-Nov-98 7 80 7.15 ..... ! •» 006 0.00 0.06 068 022 0.17 3.831 57 61 77 629 95 0 00
99 27-Nov-98 745 7.15 7.30 0 04 0.00 0.05 0.56 0 03 0 00 3,290.37 57.25 583 87 0.02

100 04-Dec-98 7 50 7 00 750 0.07 0.00 0 03 0.36 0.15 031 3.121 10 55 80 56902 0.23
101 11-Dec-98 760 7 00 .. 0.08 0.00 0 06 0.56 0.35 0.21 2,449 77 49 39 50364 0 40
102 18-Dec-98 7 60 7.00 760 0 08 0.00 0.03 0.28 027 006 1,557.54 3942 401 96 000
103 24-Dec-98 7 80 7.30 ........7.-50 0 07 0.00 0.03 0.36 0 22 002 705 64 2649 270.19 0.05
104 31-Dec-98 820 7.50 8.15 009 0.00 0.03 0.29 0 71 043 19 85 202.45 247
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Share Price*___________  Measures o f Volatility _________________________________Chi-square test
Week Date High Low C'Mfrtt.... R V SD MAD CVPC R V SD MAD CVPC

1 03-Jan-97 '#25 19.00 19.25 0 01 0.00 0.06 0.64 12 02 0.04 16.12 3 89 3968 0.20
2 10-Jan-97 22.00 19.25 22.00 0.13 0 04 021 2.11 1.63 0 46 45.24 6.32 64.50 6 68
3 17-Jan-97 24.50 21.00 24 50 0.15 020 0 46 461 1.48 006 1,426.16 36.87 376.02 0.25
4 24-Jan-97 25 00 24.00 24.50 004 020 0.45 461 0.00 1.315.27 35.37 360 75 0.02
5 31-Jan-97 24.75 23.00 24.00 0 07 0.16 0.40 4.11 041 0.14 933.13 29.75 303.41 0.05
6 07-Feb-97 24.50 22 00 2400 0.11 0.16 0 40 4.11 0.10 1.36 818.57 27.82 283.67 0.03
7 14-Feb-97 24 25 20 00 24,00 0.19 018 0 40 4.11 0.10 352 1,028 76 31 28 318.98 0.26
8 21-Feb-97 24 25 16.00 24.00 041 0.16 0.40 .......411 010 21.88 1,323 69 35.59 362 90 0.04
9 28-Feb-97 24,25 24.00 24.00 0 01 0.16 0.40 4.11 010 0.00 917.16 29 49 300.74 0.14

10 07-Mar-97 25.25 1900 24 00 0.28 0.18 0 40 ......  411 0.10 17 60 842.79 28 24 287 95 0.01
11 14-Mar-97 24.25 24 00 24 00 0.01 0.16 0 40 411 0.10 0.00 495 83 21 48 21901 0.17
12 21-Mar-97 24.25 20.00 23 00 0 19 0 09 ......... 0.30 3.11 073 6.41 445 64 20.51 209.15 2.51
13 27-Mar-97 24,00 23.00 24.00 0 04 0.16 0.40 4 11 0 53 0.19 345.43 17 80 181.50 0.64
14 04-Apr-97 24.00 20 00 24 00 0.18 0 16 040 4.11 0.10 2 86 311 38 16 86 171.92 0.01
15 11-Apr-97 24.00 1500 24.00 0.46 0.18 0 40 4 11 0.10 12.74 171 96 12.33 125.77 0.10
16 18-Apr-97 2400 23.50 24.00 0.02 0.16 0.40 4.11 010 0.01 96.27 9.04 92.18 006
17 25-Apr-97 24,00 23.75 2400 0 01 0.16 0.40 4.11 010 000 160.97 11.91 121.43 5.10
18 02-May-97 24.00 23.25 24.00 0.03 0.16 0 40 4 11 0.10 003 184 91 12 82 130 70 0.02
19 09-May-97 2400 20 00 24 00 0.18 0.18 0 40 411 0.10 1.14 441 86 20.23 206 31 0.02
20 16-May-97 2400 19.90 22.00 0.19 0,04 0.21 2,11 136 648 446 36 20.72 211.28 16.85
21 23-Mav-97 24.00 21.50 24.00 011 0.16 0.40 4.11 1 16 1.27 535.34 22.35 227.88 45 83
22 30-May-97 24.00 16 00 24.00 0.40 0.16 010 4.11 0.10 8 36 839 05 28.17 287 30 000
23 06-Jun-97 24.00 23 00 2400 0.04 0.18 0 40 4.11 0.10 0.10 755 72 26.70 272 25 0.02
24 13-Jun-97 2400 22.75 23.50 005 0.13 0.35 3.61 041 006 610.45 24.01 244 85 0.24
25 20-Jun-97 24.00 23.00 23.50 004 013 0.35 3.81 010 006 849 78 28 45 290.15 0.03
26 27-Jun-97 24.00 2300 2400 0-04 0.16 0 40 4.11 0.22 003 1.264 15 34.76 354.47 0.07
27 04-Jul-97 24.00 21 50 23.75 0.11 0.14 0 38 386 0.26 099 1,134 83 32 94 33591 0.05
28 11-JUI-97 ____ ? ± °L 21.00 24.00 0.13 0.16 0.40 ... i " 006 2 22 1,096 01 32.31 329 50 0.03
29 18-Jul-97 24 00 22.50 23.00 006 0.09 0.30 3.11 0 73 0 19 873 57 28.95 295 26 1.15
30 25-Jul-97 2<.°° 23 00 24.00 0.04 0.16 ......... 040 4.11 0.53 0 32 811.05 27.68 28233 1.16
31 31-Jul-97 24.00 #10° 23.50 0.13 0.13 0 35 3.61 0.41 2 38 875 71 28.89 294 65 2.10
32 08-Aug-97 24.00 #10° 24.00 0.13 0.16 0.40 4 11 022 286 643 58 24 58 250 62 0.00
33 15-Aug-97 24.00 22.00 22.00 009 004 0.21 2.11 1 36 050 650.55 25.10 25593 17 07
34 22-Aug-97 22.00 19.70 20 25 0.11 0.00 OM 0.36 ..........1.20 2 36 585 71 24.13 246 09 7.77
35 29-Aug-97 21.25 20 00 20 50 0.06 000 006 0.61 0.06 0.29 545.23 23.23 23691 0.04
36 05-Sep-97 21.25 20.50 21.25 004 0.02 0.13 138 0 37 007 627.01 24 77 252 66 2 85
37 12-Sep-97 21.75 19.00 21.00 013 0.01 0.11 1.11 026 0.51 1,051 90 32.22 328 54 006
38 19-Sep-97 22.00 20 00 20.00 .... O-'O 000 0 01 011 0.73 087 91968 30.30 309.05 1.80
39 26-Sep-97 22.00 20 00 2025 0.10 0.00 0 04 0.36 0.06 0.92 701.10 2641 269 31 0.13
40 03-Oct-97 21.00 18.00 20.25 015 0.00 0.04 0.36 P10 1 95 608 28 24 59 250 80 0.02
41 09-Oct-97 20.50 20.00 20.00 0 02 000 0.01 0.11 0 26 0.05 653.54 25 54 26049 0.53
42 17-Oct-97 21.00 14 00 20.00 0.40 0.00 0 01 011 ......... 0.10 582 235.19 15.31 156.18 028
43 24-Oct-97 20.00 1050 20 00 0.03 0.00 0 01 0.11 0.10 0 04 171.46 13.07 133 32 0.03
44 31 -Oct-97 19 65 18.45 18 80 006 001 0.11 ' 09 0 85 028 215 62 14 47 147.58 15 36
45 07-Nov-97 19.10 18.00 19.00 006 0.01 0.09 0 69 0 03 024 116.54 1062 108.32 0.18
46 14-Nov-97 19.15 19 00 19.15 0.01 ......... 0 0' 0 07 0.74 ......... 0,00 0 00 18.35 4 14 42.23 0.32
47 21 -Nov-97 19.85 18 70 19.10 0.06 0.01 0 08 0.79 0.13 0 02 55.76 7.31 74.59 0.28
48 28-Nov-97 19.10 18.50 18.75 003 0.01 0.11 * H 0 32 001 134 98 11.40 116 22 0.02
49 05-Dec-97 19 00 18.10 18.60 006 002 0.13 1.20 0 19 0.18 8927 9.20 93.81 1.27
50 11-Dec-97 19.10 1800 18.10 ......... 0.06 0 03 016 1.79 0.41 0.56 100.06 9 66 98 49 0.74
51 19-Dec-97 19.35 18 05 1900 0.07 0.01 009 0.89 0.47 0 54 56.11 7.32 74 63 19.70
52 31-Dec-97 19 20 19.00 19.15 0 01 001 0.07 0.74 000 0.02 20 62 4 40 44 85 0 00
53 09-Jan-98 20.00 19.00 19.70 0 06 0.00 0.02 0.10 0 25 0.00 112.30 10.56 107.69 0.08
54 16-Jan-98 24.25 20.00 23.00 0.19 0.09 0 30 3.11 1.98 2.01 277.99 1607 163.93 30.68
55 23-Jan-98 23.25 1055 21.00 0.17 001 011 111 1.36 4.31 65352 25.35 258 49 6.22
56 29-Jan-98 22 25 18.00 20.75 0 21 001 0.08 086 026 1.44 235 18 15.17 154.68 0 09
57 06-Feb-98 21.25 20.25 20.50 0 06 0.00 0.06 0.61 0 26 0.23 171 46 12.98 132.32 0 04
58 13-Feb-98 21.25 20 00 20.25 0.06 ooo 004 036 0.26 0.25 215.64 1461 149.04 1.06
59 20-Feb-98 21.00 20 00 20.75 0.05 0.01 0 08 086 0.22 0.15 116 54 10.63 108.39 0.00
60 27-Feb-98 21 25 20.00 20.00 ..... 0 06 0.00 0.01 0.11 057 0.14 18 36 4 26 43.48 0.19
61 06-Mar-98 22.25 19.55 22.25 013 0.05 0.23 2.36 132 2.12 260 56 15.69 159 96 3.20
62 13-Mar-98 27.00 20 50 25.25 0.27 0.28 0 53 5.36 1.79 2.35 121.14 10.01 102.04 8.31
63 20-Mar-98 24.00 1095 2300 0.18 0.09 030 311 1.81 243 148 34 11.59 118.15 36 64
64 27-Mar-98 23 75 21.50 22.25 0.10 005 0.23 ..........2 36 057 0.73 33.99 5.39 54 92 0.20
65 03-Apr-98 23.26 21.00 2100 0 10 001 0.11 111 0 88 1.00 4.02 1 80 18.36 1.85
66 09-Apr-98 21.00 20 00 20 00 0.05 0.00 0 01 011 0.73 005 111.94 10 56 107 68 0.07
67 17-Apr-98 20.00 19 70 20.00 0.02 o oo 0 01 0.11 0.10 001 154.39 12.40 126.50 0 03
68 24-Apr-98 19.70 19.20 19-20 003 ..........0.00 0.07 0.69 0 60 0.11 16360 12 66 129.07 2.17
69 30-Apr-98 19.30 15.00 19.05 0 26 0.01 0.08 0.84 019 17.77 216.56 14.55 148 40 0.00
70 08-May-98 19.20 1900 19.05 0.01 001 006 084 0.10 000 376.43 19.24 196.19 0.10
71 14-May-98 19.20 15 00 19.20 025 ooo 0 07 069 0.00 6 05 360.18 18 84 192.17 0 08
72 22-May-98 21.50 19.00 21.25 0.12 002 0.13 1.36 1 19 1.01 232.18 14.97 152.70 42 06
73 29-May-98 21.00 20.00 20.75 0 06 001 0.08 0.86 041 0.07 212 47 14.41 146 94 1.52
74 05-Jun-98 23.25 18.55 18.55 0322 002 0 13 134 1.43 1.20 264.55 16.00 163 21 11.21
75 12-Jun-98 19.00 16 50 16.50 0.14 0.11 0 33 339 .....  1-39 4 44 294 49 16.51 168.35 12.25
76 19-Jun-98 16.70 16.00 16.00 0 04 0.15 0.38 ... 0»8 041 0.08 402 82 19.32 197.04 0.23
77 26-Jun-98 16.25 16.00 16.00 0 02 0.15 0.38 3.80 010 0.00 750.78 26.65 271.76 0.18
78 03-Jul-98 17.10 1600 17.05 0.07 0.08 0 28 .. 2 84 0.56 024 549.18 22.88 233.37 6.85
79 10-Jul-98 17.00 16 00 1600 0.06 0.16 0 38 3.89 0.76 0.34 675.02 25.23 257 29 1.75
80 17-Jul-98 17.10 16.05 17.00 006 0.08 0.28 289 0 53 038 928 34 29 91 304.99 0.30
81 24-Jul-98 17.50 17.00 17.00 0 03 0 08 026 2 89 010 008 1,080 83 32.31 329 54 0 04
82 31 -Jul-98 17.20 17.00 17.00 0.01 006 0 26 2 69 0.10 000 847 28 28 55 291.12 0.13
83 07-Aug-98 17.10 1550 15.50 0.10 0.10 043 4,39 1.04 0 99 806.74 27.56 281.01 12.73
84 14-Aug-98 16 05 15.50 15.95 003 0.15 ......... P,39 ..........394 0 19 0.01 663 41 25.00 254.91 5.34
85 21-Aug-98 1590 14.50 15.55 009 0 18 0.43 434 0 35 225 697 89 25.58 26087 043
86 28-Aug-98 15.95 15 50 15.50 0.03 0.19 0 43 4.39 0.13 0.31 854.18 28 38 28940 0.02
87 04-Sep-98 15.70 15 40 15.40 0.02 0.19 0 44 449 0.16 0.01 961.00 30.13 307 29 0.00
88 11-Sep-98 15 80 14.00 14.00 0.12 0,33 0.50 5 89 096 1.58 927.84 29.33 299 08 10.19
89 18-Sep-98 14.70 13.50 13.80 009 0 36 0.60 600 022 098 1,080 28 31 69 32322 0.01
90 25-Sep-98 14.10 1200 13.80 0.16 0.36 0 60 6.09 0.10 1.97 846.72 27.93 284 82 0.13
91 02-Oct-98 14.30 13 00 1430 0.10 0,30 0 66 6.69 0.22 0 36 1,407 51 36 44 371.58 008
92 09-Oct-98 1505 13.85 14.80 0 06 0.25 0.50 5.09 ....... 0:22. 086 1,563 91 38 56 39324 0.01
93 16-Oct-98 14 80 13.80 14.60 0 07 0.27 0.52 5.20 0 22 065 1,448 62 37.04 37771 068
94 23-Oct-98 15.05 12 00 15.00 023 0.23 0 46 4 89 0.15 454 1.526.50 38.12 388 78 0.00
95 30-Oct-98 14.50 13 85 14 10 0.05 0.32 0 57 6.79 0.60 007 1,788 94 4118 41991 0 96
96 06-Nov-98 1455 14.00 14.15 004 ..........032 0.56 5.74 007 0 00 2,62345 50.11 51098 029
97 13-Nov-98 1570 14.10 15.70 011 0.17 0.41 4 19 0 88 024 3,417.86 57 65 587.88 0 80
98 20-Nov-98 16.60 15 00 1625 0.10 0.13 ......... 036 3 64 0,25 0.57 3.831.32 61.19 62399 0.00
99 27-Nov-98 15.65 1400 14 00 0.11 0.33 0 68 5.89 1.51 0.22 3,28971 56 21 57326 35.40

100 04-Dec-98 1470 14.00 14.30 006 030 0.55 5.59 009 0.13 3.120.50 54 78 558 60 004
101 11-Dec-98 1480 14.00 14.40 006 029 0.54 5.40 004 007 2,449 19 48 42 493 83 006
102 18-Dec-98 14.80 1405 14.50 0.05 ......... 0-28 053 539 0.04 001 1,556 98 3842 391.76 0.19
103 24-Dec-98 16.15 14 50 1605 0.11 014 0 38 384 0.88 0.14 705.36 2582 26327 079
104 31-Dec-98 16.55 1600 16.05 0.03 0.14 0 38 3.84 0.10 | 0 03 396 10 19.16 19543 0.01
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Appendix 6
KCB

Share Prices M anures ° f  Volatility Chi-square test
Week Date High Low Closing R V SD MAD CVPC R V SD MAD CVPC

1 03-Jan-97 75.00 72.00 75.00 0.04 0.48 0.69 7.04 12.12 0.55 15.19 2.75 2809 0.23
2 10-Jan-97 85.00 76 00 8500 0.11 0.08 0 29 2.96 1.53 0.30 45.15 6.16 6286 5.72
3 17-Jan-97 85.50 77.00 85.50 0.10 0.12 0 34 3.46 0.02 000 1,426 34 37.09 378.29 0.95
4 24-Jan-97 90 00 76.00 90.00 0 17 0.61 0.78 7.96 0 64 043 1,314 46 34 73 354 15 1.57
5 31-Jan-97 90.50 71.00 90.50 024 0.69 0.03 846 0.02 2.40 932.07 28.92 294 88 0.26
6 07-Feb-97 95.00 80 00 95 00 0.17 1.62 127 12.66 0.64 365 81567 26 13 266 48 1.33
7 14-Feb-97 93.00 80 00 93.00 0.15 1.16 1.07 10.96 0.42 2 09 1.026.77 2997 305.59 7.21
8 21-Feb-97 95.50 85.00 95.50 0 12 1.74 1.32 13.46 0 31 1 60 1,320.53 33.79 344 64 1.28
9 28-Feb-97 103.00 7800 103.00 0 2 6 4 22 2.06 20.96 1.12 364 909 06 2632 26840 2.14

10 07-Mar-97 106.00 80 00 106 00 0.28 5.52 2 35 23.96 0.39 17.24 832.11 24.53 250.13 0 44
11 14-Mar-97 97.50 80 00 97.50 0.20 2.30 1.52 15.46 1 48 2.04 491.57 19.35 197.29 3.97
12 21-Mar-97 97 50 87.50 97.50 0 11 230 1.52 15.46 0 10 1.94 441.24 18.19 185.51 0.01
13 27-Mar-97 97.00 90.00 97.00 0.07 2.15 1.47 14.96 0.18 0.67 341.46 15.78 160 88 0.00
14 04-Apr-97 97.00 89 00 97 00 0.09 2.15 1 47 14.96 0.10 0 56 307 41 14 84 151 37 0.01
15 11-Apr-97 97.00 88 00 97.00 0.10 2.15 1,47 14.96 0.10 043 168.01 10.36 105.61 0.10
16 18-Apr-97 96.00 82.50 96 00 018 1.87 1.37 13.96 026 2.10 92.88 7.28 74.25 0.01
17 25-Apr-97 92.00 74.00 92.00 0 2 2 095 0.98 996 0 75 2 97 159 39 1082 110 36 308.22
18 02-May-97 89.50 60 00 89.50 0.39 0.54 0 73 7.46 0.51 11.24 184 17 12.19 124 28 2.90
19 09-May-97 94.00 80 00 94,00 0.16 1.38 1.17 11.96 0 64 0 86 439 44 18.75 191.19 1.41
20 16-May-97 97.00 85.00 97.00 0 13 2.15 1.47 14.96 0 39 3.15 442 15 18.30 186 59 0.93
21 23-May-97 95.50 88.00 95.50 0.08 1.74 1.32 13.46 0.34 066 532.18 20.58 209.87 3.53
22 30-May-97 96.00 90 00 96 00 0.06 1.87 137 13.96 0.02 0 13 83563 26 30 268 19 0.07
23 06-Jun-97 98.50 90 00 98.50 0.09 2.61 1.81 16.46 0.31 0 62 750.84 24.36 248 45 0.17
24 13-Jun-97 103.00 90.00 103.00 013 4.22 2.06 20.96 0 64 066 60228 20.77 211 84 0 99
25 20-Jun-97 118.00 95.00 118.00 0.22 12.43 3.53 35.96 2.35 3 04 825 35 22.53 229.75 92 84
26 27-Jun-97 125.00 101 00 125.00 0.21 17.75 4 21 42.96 1.04 1 98 1,229.23 27.63 281.80 6.76
27 04-Jul-97 127.00 100 00 127 00 0.24 1944 441 44 96 0.23 5.17 1,096 57 25.45 259 55 0.03
28 11-Jul-97 110 00 100.00 110.00 010 7.52 2.74 27.96 2B7 1.08 1,081.35 27.85 284 06 6392
29 18-Jul-97 103.00 95 00 103.00 008 4.22 206 20 96 1 24 0.33 865.33 25 59 260.98 4.67
30 25-Jul-97 106.00 90 00 106 00 0.16 5.52 2 35 23.96 0.39 5 58 800.37 23.98 244 54 048
31 01-Aug-97 105.00 94 50 105.00 0.11 507 2.25 22.96 0.26 1.44 865.85 25.26 257.65 0.68
32 08-Aug-97 98 50 85.00 98.50 018 261 1.61 16.46 1 16 3.51 63870 22.25 226.90 3.40
33 15-Aug-97 99.50 85 50 99 50 0.15 293 1.71 17.46 0.06 1.70 644 79 22.20 226.38 0.01
34 22-Aug-97 98.50 90 00 98 50 0.09 2.61 161 16.46 0.26 1.55 580.51 21 08 214 98 0.10
35 29-Aug-97 98.50 90 00 98.50 009 2.61 161 1646 0.10 0.72 540 04 20.23 206 34 0.01
36 05-Sep-97 101.00 90.00 101.00 012 3.46 1.86 18.96 0 31 1.18 620.15 21 46 218.85 1 86
37 12-Sep-97 100.00 88 00 100.00 013 3.10 1.76 1796 026 0.44 1,045.73 29.01 295 81 0.07
38 19-Sep-97 100.00 90 00 100 00 0.11 3.10 1 76 17.96 0.10 1.09 913 48 26 91 274 39 0.03
39 26-Sep-97 100.00 90 00 100.00 0.11 3.10 1.76 17.96 0.10 1.15 694 91 23.07 235.30 008
40 03-Oct-97 98 50 82.00 98.50 018 2.61 1.61 1646 0 34 2 82 603 08 21.54 219.67 020
41 09-Oct-97 91.00 85.00 91.00 007 0.77 0.68 896 1.32 0.59 652.00 23 84 243.09 23.53
42 17-Oct-97 90.00 60 00 90.00 0.40 0.61 0 78 796 0.26 5.82 233.98 13.81 140 88 0 08
43 24-Oct-97 86.00 75.00 86 00 0.14 015 0.39 3.96 0.75 2 30 171.16 12.33 125.73 1.87
44 31-Oct-97 90.00 79.00 90.00 0 13 0 61 0.78 7.96 0 56 1.43 214 43 13.17 134.26 6.10
45 07-Nov-97 9t\00 77.00 91.00 0.17 077 o.ee 8 96 006 2 44 11501 9.11 92 90 0.12
46 14-Nov-97 82.50 75 00 8250 0.10 0.00 0 06 046 1.48 045 18 36 4 19 42 78 4.13
47 21 -Nov-97 80.50 70.00 80.50 0.14 0.02 0.15 1.54 0.42 0.36 55.73 7.17 73.12 0.01
48 28-Nov-97 75.00 70.00 75.00 0 07 048 0.69 7.04 0 89 0.11 134.05 1028 104 83 2.33
49 05-Dec-97 74.00 69.50 74.00 006 0.62 0.79 8.04 0.26 0 32 88.07 7.94 8097 2.51
50 11-Dec-97 76.00 70 00 76.00 0.08 0.35 0 59 604 0-23 1.14 99 42 8 86 90.32 0.10
51 19-Dec-97 78.00 7000 78.00 0.11 016 0.40 404 0.23 1.42 55 82 6.72 68 54 4 43
52 02-Jan-98 77.50 77.00 77.50 0 01 0.20 0.45 4.54 Q 18 0.01 20.23 3.70 37.68 6.76
53 09-Jan-98 87.50 74.00 86.50 0.17 0.19 0.44 4 46 1.37 033 111.92 9.74 99 33 2 06
54 16-Jan-98 96.00 76 00 88.50 0.23 0.40 0 63 6 46 0-23 3.04 277.37 1544 15741 0.12
55 23-Jan-98 91.50 78 50 87.00 0.15 0.24 049 496 0.34 3 34 653.07 2460 250.88 0 08
56 29-Jan-98 87.00 75.00 80.50 0 18 0.02 0.15 1.54 1 16 063 235 15 15 04 15334 1.09
57 06-Feb-98 84 00 77.00 81.50 0.09 0.00 0.05 0 54 0.06 087 171 46 12 99 132.46 0.07
58 13-Feb-98 83.00 77 00 81.00 0.08 0.01 010 1.04 0.18 042 21563 14 48 147 69 0 44
59 20-Feb-98 84.00 68 00 79.50 0.21 006 0.25 254 0.34 399 116 43 10.30 10508 0.05
60 27-Feb-98 82.50 72.00 82.00 014 0.00 0.00 0.04 0 31 1.01 18 36 428 4362 0.00
61 06-Mar-98 8300 66.00 77.00 0 23 024 0.49 504 0.91 695 260 18 15.17 154.73 1.14
62 13-Mar-98 80.00 70 00 77 00 0.13 0.24 0 49 5.04 0.10 044 121.21 10.07 102.65 0.11
63 20-Mar-98 79.00 55.00 70.00 0.36 1.39 1.18 12.04 1 24 982 145.75 9 94 101.37 24.08
64 27-Mar-98 7300 58.00 69.00 0 23 1.63 1.28 13.04 026 4 44 30.91 356 36.33 0.01
65 03-Apr-98 70.00 58.00 69.00 0.19 1.63 U 8 13.04 o . i o 3.70 1.44 0.27 2.73 0.08
66 09-Apr-98 75.50 65 00 76.00 0.15 0.48 0 69 7.04 0.88 091 110 99 924 9428 0.22
67 17-Apr-98 74 00 65 00 70.00 0.13 1.39 1.18 12.04 0.91 252 151.61 10 18 103.78 3.47
68 24-Apr-98 72.50 60.00 70.00 0 19 1.39 1.18 12.04 0 10 7.87 160 84 10.54 107.48 0.00
69 30-Apr-98 7050 61.00 70.00 0.14 1.39 1.18 1204 0.10 578 213 80 1245 126.97 0.03
70 08-May-98 71.00 60 00 70.00 0.17 1.39 1 18 12.04 0.10 1.87 373 66 17.11 174.52 0.10
71 15-May-98 70.50 60 00 70.00 0.16 1.39 1.18 12.04 0.10 249 357 41 1669 170.22 0.00
72 22 May-98 66 00 60.00 63.00 0 10 3.49 1.87 19.04 1 24 056 225 30 11.73 119 66 45 49
73 29-May-98 70.50 65.50 70.00 007 1.39 1.18 12.04 1.04 0.20 209.70 12.31 125.55 12.47
74 05-Jun-98 74 00 65 50 72.00 0.12 0.97 0 98 10.04 0.23 0 26 26265 14 36 146 41 0.03
75 12-Jun-98 7350 66 00 70.00 0.11 1.39 1.18 12.04 0.42 2 54 291 93 14 89 151.82 0.67
76 19-Jun-98 7000 50.00 69.50 0 33 1,51 1.23 12.54 018 8 94 400 09 1769 180 44 0.00
77 26-Jun-98 71.00 60.00 70.00 0.17 1.39 1.18 12.04 0.02 0 89 74829 25 10 255 93 0.32
78 03-Jul-98 71.00 66 00 6950 0.07 1.51 1 23 12.54 0.18 0.30 546 32 21.04 214.60 0.49
79 10-Jul-98 71.00 64 00 70.00 0.10 1 39 1.18 12.04 0.02 1.12 67253 2368 241.48 0.15
80 17-Jul-98 7000 64.00 69.50 0 09 1.51 1-23 12.54 0 18 0 82 925 48 28 06 286 18 0 02
81 24-Jul-98 71.00 61.00 69.50 0.15 1.51 1-23 12.54 0.10 3.33 1,077 97 30.47 310.69 0 04
82 31-Jul-98 71.00 64 00 7050 0.10 1.28 1 13 11.54 0.06 0.75 844 88 26 89 274.24 0 03
83 06-Aug-98 75.00 65 50 71.00 0.14 1.17 1.08 11.04 0.02 1 98 804 77 26 29 268.07 0.04
84 14-Aug-98 7200 69.50 72.00 004 0.97 0.98 10.04 006 0.01 661.77 23.83 243 03 0.58
85 21-Aug-98 72.00 65.00 70.00 0.10 1.39 1.18 1204 0.42 2 79 695 47 24.12 245 94 076
86 28-Auq-98 70.00 64 55 7000 0.08 1.39 1 18 12.04 0.10 2 80 851.77 26.92 274.53 005
87 04-Sep-98 71.00 65 00 69.50 0.09 1.51 1.23 12.54 0.16 0.61 958.37 28.60 291 62 000
88 11-Sep-98 70 00 64.00 67.00 0 09 2.17 1.47 15,04 0 51 0 82 924 16 27.59 281.40 228
89 18 Sep-98 66.50 60.00 66.50 0.10 232 1.62 15.54 0.18 1 47 1,076 35 29.90 304.94 0.00
90 25-Sep-98 65.00 60 00 6250 0.08 3.67 1 02 19.54 0.75 0.41 840.11 25.41 259.08 15.59
91 02-Oct-98 64.00 58 50 60 00 0.09 467 2.16 22.04 0.61 0.31 1,398.78 33.33 339.87 0.03
92 09-Oct-98 61.00 50.00 58.00 0 20 5.66 2.38 24.04 0 42 5.40 1,553 32 34 98 356.71 0 39
93 16-Oct-98 61.00 55.00 60 00 010 4.67 2.16 22.04 0.23 1.52 1,439 83 33.87 345 39 071
94 23-Oct-98 60.00 55 00 60.00 0.09 467 2 16 22.04 0.10 0.58 1,51763 34 87 355.64 0.01
95 30-Oct-98 60.00 53 00 5900 0 12 5.10 2226 23.04 0.26 0.87 1,779 39 37.91 386 57 0.01
96 06-Nov-98 60 00 55.00 58.00 0 09 5.66 2.38 24.04 026 0.07 2,612 98 46 62 475.43 0.05
97 13-Nov-98 60.50 58.00 60.00 0.04 4 67 2-16 22.04 023 0.01 3,408 86 54 22 552.97 004
98 20-Nov-98 60.50 57 00 59 50 0.06 4.88 2 21 22 54 0.18 0.16 3,821 81 57 56 586 98 0.01
99 27-Nov-98 60.00 55 00 59 00 0.09 5.10 226 23.04 0.18 0.11 3,280 18 52.93 539.81 0.24

100 04-Dec-98 58 00 45.00 54.00 0 28 7.56 2.75 28.04 0 81 5 36 3,106 00 50.50 515.03 16.30
101 11-Dec-98 54 00 45.00 52 00 0.18 860 2.95 30 04 042 1.39 2,43245 43 78 446 46 0.73
102 18-Dec-98 58.50 48 00 58 00 0.20 5.56 2 36 24,04 0.88 0.72 1,546 45 34 89 355.83 1.58
103 24-Dec-98 62.00 56 00 61 00 0.10 426 2.06 21 04 0.39 0.11 697.15 2260 23046 0 00
104 31-Dec-98 62.50 56 00 6200 0.11 3.86 1 96 20.04 0.06 0.69 388 69 16.17 164 94 0 04

50



Appendix 7
KPL

Share P rices___________ Measures o f Volatility ___________Chi-square test
Week Date High Low Closing R V SD MAD CVPC R V SD MAD CVPC

1 03-Jan-97 140 114 140 020 1077 3.28 33,47 11 21 15.31 1.78 0.13 1.37
2 10-Jan-97 166 150 166 0.10 0.54 0.73 7 47 2.00 023 44 26 5.35 54 53 10 82
3 17-Jan-97 340 166 340 0.69 266 66 16 33 166 63 13.96 428 943.10 12.17 124.12 171.70
4 24-Jan-97 340 264 340 .... 0 25 286 65 16.33 166.53 0.10 1.16 836.42 10.96 111.82 0.02
5 31-Jan-97 307 90 307 10* 171.44 13.09 133.33 2 76 56.43 622.06 9 98 101.74 20.50
6 07-Feb-97 107 85 107 023 4248 6 52 66 47 16.26 6.67 736.13 17 06 174.03 1,565 91
7 14-Feb-97 127 98 127 0.26 20.77 456 46 47 1.52 650 987.97 23.61 24081 100 03
8 21-Feb-97 140 115 140 020 10.77 3.28 33.47 095 4.81 1,302.56 30.12 307.15 15 68
9 28-Feb-97 124 114 124 0 08 23,63 4.85 49.47 1 39 0.24 871.03 21 36 217 88 3.77

10 07-Mar-97 123 120 123 0.02 24.49 4 96 50.47 0.18 009 794 84 19 98 203.78 001
11 14-Mar-97 121 115 121 0.05 28 47 6 15 52.47 0.26 008 444 62 13.17 134 34 002
12 21-Mar-97 122 110 122 0 10 2547 5.05 5147 0 02 1.77 396 33 12.23 124 69 0.11
13 27-Mar-97 120 100 120 018 27.49 5.24 53.47 0 26 445 29296 9 59 97.76 0.03
14 04-Apr-97 120 115 120, 0.04 27.49 5 24 53.47 0.10 010 259.14 8 73 88 99 0.01
15 11-Apr-97 126 112 126 0.12 2167 4 66 47 47 0.39 067 131.67 5.47 55.75 0.07
16 18-Apr-97 124 115 123 0 08 23.53 4.85 49.47 026 0.45 55.26 2.52 25.70 0.01
17 25-Apr-97 124 121 124 0 02 23.63 4.85 4947 0 10 0.01 117.66 4 85 49.47 5.10
18 02-May-97 126 124 126 0.02 21.67 4 65 4747 0.06 000 144 44 589 60 09 0.00
19 09-May-97 132 110 132 0.18 16.54 407 41 47 0.39 1.14 409.73 1368 139.52 0.32
20 16-May-97 138 120 138 0 14 12.10 3.48 35.47 ..........P.39 355 422 58 14 75 150.37 0.90
21 23-May-97 151 137 151 010 486 220 22.47 0 95 097 526.00 18 95 193.22 30.53
22 30-May-97 178 156 •178 0.13 0.20 0 44 453 2.08 0.75 838 98 2809 28647 37 45
23 06-Jun-97 174 151 174 0.14 0.00 006 0.53 0.42 1.66 756.04 27 39 279.35 0 49
24 13-Jun-97 170 148 170 0 14 012 P.34 347 0 42 0.71 610.47 24 04 245.12 0.26
25 20-Jun-97 181 165 181 0 09 0.65 0.74 753 0 79 046 848 94 27 70 282 46 9.55
26 27-Jun-97 176 169 176 0.04 000 0 25 253 0.50 002 1,264 36 3507 357 60 1.14
27 04-Jul-97 175 168 175 0.04 0.02 016 1.53 0.18 0.09 1,135.07 33.39 340 54 0.00
28 11 -Jul-97 181 167 181 000 0.55 0.74 7.53 5 1 T 0.75 1,095.25 31 65 322.78 0 61
29 18-Jul-97 175 160 175 00* 0.02 0.15 1 53 0 58 042 873.71 29 26 298 40 0 59
30 25-Jul-97 175 150 175 0.15 0.02 .......... P15 1.53 0.10 4 94 811.33 28 19 287 44 0.01
31 01-Aug-97 175 172 175 0.02 0.02 0 16 1.63 0.10 0.02 875.91 29.30 298.78 0.03
32 08-Aug-97 172 160 172 007 0.02 0.14 1.47 0 34 0 78 643 86 25 09 255 84 0 04
33 15-Aug-97 170 160 170 006 0.12 0.34 347 0 26 0.21 650.41 24 83 25323 0.30
34 22-Aug-97 170 159 170 0.07 0.12 0 34 5.47 P-10 082 585.48 23.53 239.91 0.01
35 29-Aug-97 170 160 170 0.06 0.12 0 34 847 0.10 029 545.01 22.67 231.24 0.01
36 05-Sep-97 170 160 170 006 012 0.34 3.47 0-10 0.27 626.81 24 36 248.47 0.09
37 12-Sep-97 171 165 171 0 04 006 0.24 2.47 0 02 0.01 1,051.81 31 95 325 83 0.13
38 19-Sep-97 170 165 170 0.03 0 12 0 34 ......... 347 ......... 0-13 0.05 919 44 2965 302.36 0.00
39 26-Sep-97 172 165 172 0.04 0.02 014 1 47 0.06 0.14 701.06 26 19 267.09 0.12
40 02-Oct-97 183 160 183 0 13 087 0.93 9.53 0 79 1.45 606.53 22 83 232.82 2 46
41 09-Oct-97 211 170 211 0 22 13.64 3.68 37.53 216 6 78 626.74 18.73 191.05 65 94
42 17-Oct-97 210 205 210 0.02 358 36.63 ..... ...P-13 0.00 210.23 9.01 91.87 0.17
43 24-Oct-97 205 195 205 0.05 B.56 309 31.63 0.50 0.25 152.88 7 64 77 92 0.60
44 31-Oct-97 200 187 200 0 07 6.77 2.60 2653 0 50 0.32 202.32 9 94 101 40 4 93
45 07-Nov-97 191 180 191 006 2.85 1.72 17.53 0 83 0.24 110.72 763 77 83 1.50
46 14-Nov-97 180 150 180 0.18 0.41 0 64 663 0.99 1.91 17.55 3.10 31 62 1.35
47 21-Nov-97 157 122 157 0.25 2.81 162 16.47 1.96 1 50 50.68 4 59 46 78 4.15
48 28-Nov-97 160 144 160 011 1.74 ..........1,32 13.47 0 14 0.35 131 54 9.13 9308 0 04
49 05-Dec-97 160 140 160 013 1.74 1.32 13.47 010 1.73 85 85 6 99 71.31 0.25
50 11-Dec-97 170 120 170 0.12 0 34 3.47 0.71 22.25 99.89 9 34 95.22 2.99
51 19-Dec-97 180 158 180 0.13 0.41 0 64 6.53 0.71 2.12 55.31 6.27 63 90 46 00
52 23-Dec-97 195 180 180 0 08 041 0.64 6.53 0 10 2.36 19 82 3 35 34 18 1.93
53 09-Jan-98 189 175 189 0 08 232 1-52 15.53 0 63 0.02 107.71 7.77 79.24 0.09
54 16-Jan-98 202 189 200 007 ......... 6 77 260 26.53 0.79 0.17 264.80 11 88 121.17 4.05
55 23-Jan-98 198 185 198 0.07 0.59 64202 20 98 213 96 0.01
56 29-Jan-98 192 173 186 0.10 1.51 ..........m 1253 107 0.26 232.18 12 98 132.34 0 83
57 06-Feb-98 196 185 196 006 4.88 2.21 22.53 0 71 0.35 161.84 9.05 9228 1.62
58 13-Feb-98 196 190 196 0.03 4 80 2 21 22.53 0.10 0.04 206.00 10.60 108.09 0.07
59 20-Feb-98 200 181 199 0.10 6.27 2 60 25.63 0.14 0 80 104.36 6.37 64 96 0.03
60 27-Feb-98 200 197 200 0 02 6.77 2.60 26.53 002 0.00 7.32 0 66 6.75 029
61 06-Mar-98 200 190 199 6.27 2.50 25 53 0.28 24828 11.53 11755 0.06
62 13-Mar-98 198 ............193 196 0.03 188 221 22.53 0.34 0.00 112.13 7 06 71 95 002
63 20 Mar-98 195 189 190 0.03 2.83 162 16.63 0.58 003 143.32 9.16 9343 4 76
64 27-Mar-98 192 180 180 006 ..........0.41 0.64 8.53 091 0.27 3328 4 63 47.21 1.08
65 02-Apr-98 182 177 177 003 0.12 0.35 3.53 0 34 0.04 381 1.38 14.07 0 05
66 09-Apr-98 175 170 170 0.03 0.12 0 34 347 0.66 0.01 111.71 9 91 101.07 0 03
67 17-Apr-98 170 162 165 0.05 .........0.09 0 83 847 0.50 029 153.01 10 82 110 34 0.71
68 24-Apr-98 170 165 168 0 03 0.29 0.54 547 014 0.15 163.04 11.74 119.73 0.01
69 30-Apr-98 170 140 165 019 069 0.83 8.47 0 34 10.50 21520 13.10 133 62 0.19
70 08-May-98 171 165 171 ......... P.04 008 024 247 0.39 0 04 376 33 18 92 192 95 0 06
71 15-May-98 173 167 170 0.04 0.12 0 34 347 0.18 0.07 359 96 18 30 186 66 0.11
72 22-May-98 180 155 180 0.16 0.41 0.64 6.53 0 71 1.54 231.40 13.99 142 62 14 37
73 29-May-98 183 177 183 0 03 0.87 9.53 0 14 0.02 210.74 12.77 130.21 0 06
74 05-Jun-98 189 184 188 0.03 2.03 142 1*53 M L 0.00 260 54 13 54 138 10 0.14
75 12-Jun-98 193 186 192 0.04 3.30 1 82 1853 0.23 025 288.14 13.73 139 97 0.07
76 19-Jun-98 194 192 192 0 01 330 1.82 ........1053 0 10 0.00 39653 16.61 169.37 0 05
77 26-Jun-98 193 150 189 0 26 2.32 1.52 15.53 034 2.20 746.45 24 44 249 29 000
78 03-Jul-98 195 189 191 0.03 295 1.72 17 53 0.06 003 543 44 20 13 205.25 0.01
79 07-Jul-98 190 187 187 0.02 1.76 1 33 13.53 0.42 001 671 80 2340 23865 029
80 17-Jul-98 180 164 175 _ _  ° ° 9 0.02 0.15 1.53 10? 089 928.46 30.17 307.70 2.61
81 24-Jul-98 195 190 195 0 03 4 46 2.11 21.53 162 0 06 1,072.10 28 79 293.62 982
82 31 -Jul-98 200 193 200 0.04 6.77 260 .. 2653 0.31 005 83396 24 14 246 19 2 26
83 07-Aug-98 198 190 197 0.04 5.32 2 31 23.63 0.34 0.13 796.50 23.98 244 58 0.97
84 14-Aug-98 200 198 200 001 677 .......  2.60 26.53 014 0.01 650 25 20 82 212.35 3.19
85 21-Aug-98 200 195 195 0 03 4 46 2.11 21 53 0 50 0.14 689 37 22 37 228 14 1.20
86 28-Aug-98 200 195 197 0.03 532 ..........2 31 2353 0.06 024 843 94 24 80 252 92 0 09
87 04-Sep-98 197 185 195 0.06 4 46 21.53 0.26 028 952.50 2693 274.61 0 06
88 10-Sep-98 195 190 191 0 03 2.95 ........  1-72 17.53 0 42 0 04 922.60 27.13 27668 1.47
89 18-Sep-98 194 170 191 013 295 1.72 17.53 0 10 249 1.075 09 29 53 301.15 0 04
90 25-Sep-98 195 180 185 0.08 1.28 113 11.53 0.58 0.41 844.88 2689 274 26 9.18
91 02-Oct-98 185 174 182 0.06 070 0 84 6 63 0.34 0.11 1,406.71 3587 365.81 0.01
92 09-Oct-98 225 184 192 0 20 3.30 1-82 18.53 0 71 5.53 1,557.81 36 00 367.15 1.74
93 16-Oct-98 195 188 191 004 295 1.72 17.53 018 0.15 1 443 25 34.71 353 95 0.38
94 23-Oct-98 195 190 195 0.03 4 46 2 11 21 53 0.23 0.02 1.518 06 3497 356.61 006
95 30-Oct-98 195 190 190 0.03 2.63 1 02 16.53 0.50 001 1,784 34 39.12 398 99 0 40
96 06-Nov-98 192 185 189 004 2.32 ... 1-52 15.53 0 18 0.00 2,619.45 4823 491 81 0.13
97 13-Nov-98 189 116 116 0 48 31.76 5.64 57 47 600 7 56 3,354 97 47 74 486 83 91.15
98 20-Nov-98 120 110 115 0.09 32.87 ..........5 73 5847 0.18 040 3,766.11 50 96 519.73 001
99 27-Nov-98 120 110 110 38 74 6 22 63.47 0.50 0.11 3,213 36 4559 464 92 3.27

100 04-Dec-98 115 110 115 004 32.67 5.73 5847 0 31 0.10 3,055.70 44 99 458 79 1.47
101 11 -Dec-98 118 110 115 0 0? 32.87 5.73 58 47 0 10 0.14 2,38447 3869 394 58 001
102 18-Dec-98 120 115 116 .. 004 29.59 5 44 55.47 0.14 0 00 1.498.93 29 34 299 18 0.05
103 24-Dec-98 122 118 120 0.03 27 49 6 24 6347 0.00 0.00 651.73 17.11 174 51 024
104 31-Dec-98 125 120 125 0.04 2258 4 75 4847 0.31 006 352 48 11.54 117 66 0.22
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Week Date High Low Closing .. R . V SD MAD CVPC R V SD MAD CVPC

1 03-Jan-97 54.00 53.00 53.00 0 02 27 01 5J20 5300 1207 0.10 7.34 0.35 3.54 0.22
2 10-Jan-97 55.50 50 00 55 00 0.10 1 78 1.33 13 52 0.36 0.25 41.87 4.34 44.27 0.03
3 17-Jan-97 64.50 49 00 64.00 0.2? 468 221 22.62 1.97 0.42 1,416 83 33.48 341.45 099
4 23-Jan-97 64.00 58.00 60.00 ... °<° 330 1.82 18.52 102 0.09 1,309.09 32.73 333 79 5.00
5 31-Jan-97 41.00 37.50 40.00 0 09 0.02 0.14 1.48 4 69 0.23 933.41 30.26 308.63 64 96
6 07-Feb-97 55.00 35 50 36.75 0.43 0.21 0.46 4.73 0.84 24.34 818.47 27.70 282.46 2.79
7 14-Feb-97 43.25 36 00 41 00 0.18 0.00 006 0.48 0.88 3.17 1,029.08 31.99 326.19 32.70
8 21-Feb-97 44.25 36.00 44 00 021 0.06 025 252 0 59 5.30 1,323.89 35.89 366.05 5.61
9 28-Feb-97 53.00 39.00 40.50 030 0.01 0.10 0.98 080 4 48 917.47 30.10 306 95 1.13

10 07-Mar-97 43.00 35 00 41 00 021 0.00 005 048 0.02 9.17 843.11 28.94 295.16 0.11
11 14-Mar-97 42.50 3326 39.50 0-24 004 019 1.98 0.44 3.23 496.08 21.89 223.22 0.04
12 21-Mar-97 40 00 35.00 36.25 0.13 0-26 0.51 523 0 84 3.01 445.30 20.10 205.00 3.60
13 27-Mar-97 37.00 35.00 36.00 006 029 0.54 5 48 016 0.34 345.18 17.54 178.83 0.00
14 04-Apr-97 38.50 35.50 38 00 0.06 0 12 .......  0 34 3.48 0.36 0.49 311.47 16.98 173.16 0.41
15 11-Apr-97 45.00 33 00 37,25 0.31 0.17 041 4.23 0-27 5.46 171.94 12.31 125.54 000
16 18-Apr-97 38.25 32.00 38 00 0.16 012 0.34 3.48 0.07 2.97 96 36 9.16 93.40 0.09
17 25-Apr-97 38.00 36.00 37.50 006 0.15 0.39 398 021 0.12 160.99 11.93 121.69 24 54
18 02-May-97 41.00 38 00 40.25 0.08 001 0.12 1.23 0.53 0.31 185.21 13.37 136.36 328
19 09-May-97 42.00 37 50 41 00 0.11 000 0 05 0.48 0.07 0.37 442.18 20.94 213.50 005
20 16-May-97 47.00 41,00 42.00 014 000 0.05 0.52 0 13 3.38 446 44 21.03 214.43 0.01
21 23-May-97 43.75 36.00 42.00 019 000 0.05 0.52 010 4.25 535.66 23.04 234.98 0.18
22 30-May-97 42.00 4000 40.75 0.05 0.01 0 07 0.73, 0.38 0.06 839.37 28.83 294.01 0.75
23 06-Jun-97 41.00 39 00 40 25 0.05 0.01 0 12 1.23 0.21 0.15 756.01 27.26 277.96 0.03
24 13-Jun-97 41.00 40 00 41.00 0 02 0.00 0.05 0.48 0 07 0.00 610.70 24.62 251.07 0.07
25 20-Jun-97 40.25 39.00 39.25 0 03 0.05 0.22 223 0 50 0.02 849.94 28.72 292.89 3.48
26 27-Jun-97 40.25 37 00 38.00 0.03 0.12 034 ..........3-18 0.38 0.22 1,264.25 34.88 355.72 0.54
27 04-Jul-97 40.00 37 50 38.00 0.00 0.12 0 34 3.48 0.10 0.30 1,134.89 33.01 336.67 0.03
28 11-Jul-97 39.00 37.50 37.50 0 04 015 0.39 3.98 0 21 0.14 1,096.03 32.34 329.76 0.08
29 18-Jul-97 38.00 37.00 37.00 0 03 0.19 0.44 4 48 0 21 0.01 873.37 28.69 292.56 0.00
30 25-Jul-97 40.00 35.00 39.25 0.13 0.05 0.22 223 0.42 3.68 811.28 28.05 286.05 0.59
31 01-Aug-97 39.00 37 50 38,00 0.04 0.12 034 3.48 0.38 0.16 875.73 28.92 294.92 1.79
32 08-Auq-97 38.75 37.00 38.00 0.05 0.12 0.34 0 10 0.29 643.67 24.70 251.87 0.09
33 15-Aug-97 39.00 38.00 38.50 0 03 0.09 0.29

_
2.98 0 02 0.02 650.47 24.93 254.21 006

34 22-Aug-97 40.00 38 00 39.50 0.05 0.04 019 1-98 0.13 0.46 585.64 23.82 242.87 0.00
35 29-Aug-97 40.25 36 00 40.00 0.11 0.02 o i l 1.48 0.02 1.14 545.19 23.06 235.18 0.10
36 05-Sep-97 40.25 37.00 40.00 0.08 002 0.14 1.48 0.10 0.59 627.00 24.75 252.42 0.09
37 12-Sep-97 40.75 40.00 40.25 002 0.01 0.12 123 004 0.00 1,051.90 32.19 328.31 0.09
38 19-Sep-97 41.50 40 00 40.25 0.04 0 01 0.12 1.23 0.10 0.09 919.65 30.09 306,82 0.03
39 26-Sep-97 40.25 40 00 40.25 0.01 0.01 012 1.23 0.10 0.00 701.07 26.24 267 58 0.08
40 02-Oct-97 40.50 39.50 40.50 0 03 ..........001 0.10 0.98 0.04 0.02 608.26 24 47 249.57 0.09
41 09-Oct-97 40.50 38.00 40.50 006 0.01 0.10 0.98 0 10 0.51 653.52 25.37 258.76 0.01
42 17-Oct-97 40.00 37 50 37.50 0.06 0.15 039 3.98 0.79 0,07 234.89 14.57 148.55 0.24
43 24-Oct-97 38.00 3675 37,00 0.03 0.18 0 44 448 021 0.09 171.08 12.23 124 74 0.01
44 31-Oct-97 39.00 35.00 37.00 011 0.19 0.44 4.48 0 10 0.95 215.26 13.82 140 94 0.07
45 07-Nov-97 39.00 36.00 37.25 0 08 0.17 0.41 4 23 0 04 0.49 116.21 9.98 101.81 0.16
46 14-Nov-97 37.50 32 00 36.75 0.16 0.21 0.46 473 0.21 1.41 17.93 3.41 34.76 0.04
47 21-Nov-97 37.25 36 25 37 00 0.03 019 0 44 4.48 0.04 0.00 55.39 6.62 67.47 0.43
48 28-Nov-97 38.00 36.00 37.00 005 0.19 0,44 4.48 0.10 0.06 134.62 10.76 109.71 0.09
49 05-Dec-97 38.00 36.50 38.00 004 0.12 0.34 3.48 013 0.11 8907 8 78 89.55 0.52
50 11-Dec-97 38.00 37.00 38.00 0.03 0.12 034 ..........318 0.10 0.09 99.89 9.34 95.21 0.00
51 19-Dec-97 39.00 36 00 38.00 0.08 012 0 34 3.48 0.10 0.74 55.90 6.83 69.61 0.72
52 31-Dec-97 39.25 38.00 39.00 ...... 003 0.06 ........0.24 .. 2-4° 0.13 0.35 20.51 4.07 41.50 3.56
53 09-Jan-98 45.50 39.00 45.00 016 012 0.35 3.52 128 0.26 112.06 9.92 101.14 1.69
54 16-Jan-98 51.50 45 50 51.50 0.12 097 098 10.02 1.39 0.76 276.24 14.77 150.63 1446
55 23-Jan-98 50.00 41 00 46 00 020 0.20 " 0 4. 4.62 1.36 5.69 653.15 24.68 251.74 6.27
56 29-Jan-98 45.50 41.00 43.50 010 004 020 2.02 067 0.26 235.11 14.94 152.38 0.10
57 06-Feb-98 45.00 40.00 43.50 012 0.04 ........0-20 2.02 010 1.68 171.38 12.70 129.52 0.03
58 13-Feb-98 45.25 43 00 • 43.50 0.05 0.04 0-2° .2-02.1 0.10 0.17 215.57 14.29 145.74 0.07
59 20-Feb-98 45.25 43 25 43 75 0,05 005 0 22 2.27 0.04 0.12 116.45 10.35 105.60 0.16
60 27-Feb-98 45.00 43.50 44.00 0.03 0.06 0.25 2-52 0 04 0.03 18.24 3.80 38.80 0.25
61 06-Mar-98 47.50 44.00 45.00 ooa 012 0.35 3.52 013 0.69 260.43 15.46 157.68 0.11
62 13-Mar-98 45.00 44.00 44 75 0.02 0.10 0.32 3-27 0.16 0.00 121.49 10.40 106.05 0.05
63 20-Mar-98 47.00 43 00 44 00 0.09 0.06 0 26 2.62 027 0.48 14841 11.70 119.29 0.78
64 27-Mar-98 45.00 38.00 42.00 017 0 00 0.05 0,52 0 56 2.33 34.09 5.74 58.51 0.18
65 03-Apr-98 40.00 38.00 38.00 0 05 0.12 0.34 3,48 102 0.21 3.82 1.39 14.16 2.67
66 09-Apr-98 40.00 37 00 39 00 0.08 0,06 0.24 2.48 0.13 0.19 111.82 10.10 103.00 0.31
67 17-Apr-98 40.25 39 00 40 00 0.03 0.02 014 148 0.13 0.11 154.35 12.14 123.78 0.01
68 24-Apr-98 40.00 36.50 40,00 009 0-14 1.48 0 10 1.76 163.57 12.50 127.51 0.00
69 30-Apr-98 41,25 39.00 40.00 006 0.02 0.14 1.48 0 10 0.81 216.54 14.43 147.14 0.03
70 08-May-98 41.00 39 50 40.25 0.04 001 012 ..........1,23 ..... P,P1 0.05 376.41 19.16 195.42 1 0.19
71 14-May-98 42.00 40 00 42.00 0.05 000 006 0.62 0.30 0.17 360.18 18.88 192.50 0.58
72 22-May-98 45.00 40.00 43.50 0 12 0.04 0.20 202 025 0.91 232.14 14.84 151.38 1.44
73 29-May-98 47.00 41.00 46.75 014 027 0.52 5 27 0 66 0.90 211.95 13.56 138.29 4.37
74 05-Jun-98 47.00 44 50 45.00 0.05 012 035 3.52 ......... P,50. 0.02 264 35 15.58 158.91 0.75
75 12-Jun-98 44.00 40 00 41.00 0.10 0.00 005 0.48 1.02 1.97 294.70 17.07 174.12 6.08
76 19-Jun-98 43.50 40.00 42.00 006 0.00 °-W OK 0 13 0.45 403.10 19.97 203.70 0.02
77 26-Jun-98 44.75 42.00 42.00 006 0.00 0.05 0.32 0 10 0.07 751.07 27.30 278.44 0 18
78 03-Jul-98 46.00 40 00 43.00 0.14 0.02 ......... 015 ....... 1-52 0.13 1.31 549.29 23.14 235.98 0.21
79 10-Jul-98 43.00 40 50 41 50 0.06 0.00 0 00 0.02 0.44 0.33 675.31 25.98 264 97 0.35
80 17-Jul-98 42.00 40.00 42.00 0.05 ..........0 00 0.05 0.52 0 02 0.21 928 50 30.37 309.70 0.22
81 24-Jul-98 43.50 37.00 42.00 0 16 000 0.05 0.52 0 10 3 80 1,080 99 32.78 334 25 0.04
82 31-Jul-98 42.50 36 00 4200 0.1? 00° 0 05 052 0.10 2.09 847.43 29.01 295.83 0.13
83 07-Aug-98 42.25 40 50 40.50 0.04 0.01 010 0.98 0.44 0.14 807.10 28.22 287.78 1 84
84 14-Aug-98 43.00 40.50 41.00 006 0.00 0.05 0.48 002 0.08 663.71 25.67 261.78 0.02
85 21-Aug-98 42.50 40.25 42.00 0 05 0.00 0.05 0.52 0 13 0.74 698.25 26.32 268.43 0.00
86 28-Aug-98 43.00 42.00 4300 0.02 0.02 ......... 015 1.52 ..........0.13 0.20 854.51 28.93 295.08 0.02
87 04-Sep-98 43 00 41 50 4200 0.04 0.00 0 06 0.62 0.33 0.06 961.39 30.90 315.16 0.18
88 10-Sep-98 43.25 42.00 43.25 003 ..........003 0.17 1.77 0.19 0.06 928.44 30.12 307.21 0.15
89 18-Sep-98 43.75 42.50 43.00 003 0.02 0.15 1.52 0.16 0.08 1,080.95 32.58 332.25 0.00
90 25-Sep-98 44.00 4200 42.50 0.05 Q.Q1 ........0.10 1.02 .,..... M L. 0.11 847.42 28.91 294.83 0.98
91 02-Oct-98 44.00 40 50 40.50 0.08 001 010 0.98 0.56 0.25 1,408.09 37.33 380.73 0.07
92 09-Oct-98 4325 41.00 42.00 0 05 O.OO 0.05 0.52 025 0.32 1,564 40 39.45 402.31 004

93 16-Oct-98 44.75 42.00 44.00 006 0.08 0-25 2.52 036 0.53 1,449.03 37.57 383.18 2.13
94 23-Oct-98 49.00 43 50 44 50 0.12 009 030 3.02 0.02 1.16 1,526.78 38 49 392.48 0.10
95 30-Oct-98 46.25 43 00 44 00 0.07 0.00 ..........026 2.62 0.21 0.25 1,789.46 41.81 426.38 0.00
96 06-Nov-98 44.00 36.00 42.00 .. 0 20 ..........0.00 0.05 0.52 056 0.74 2,624.08 51.12 521.36 0.05
97 13-Nov-98 43.00 36.50 41.50 019 0.00 0.00 0.02 021 1.00 3,41820 58 46 596.18 0.05
98 20-NOV-98 40.50 36 00 36 50 0.12 ...... ; 0 24 0 49 498 1.25 0 80 3,831.10 60.93 621.34 4 86

99 27-Nov-98 42.00 36 00 38 00 0,15 0.12 0 34 3.48 0-25 0.51 3,290.14 56.68 578.05 0.58

100 04-Dec-98 45.00 37.00 38.00 020 ..........0.12 0.34 3.48 0.10 3.12 3,120.87 55.19 562 80 006

101 11-Dec-98 48 00 38.00 41.00 023 ... 0.00 0.05 0.48 0 59 2.40 2,44977 49.40 503.80 1.77

102 18-Dec-98 47.50 4000 46 50 0.17 .........0.24 0 49 5.02 1.16 0.51 1.557.06 38 49 392 49 3.33

103 24-Dec-98 47.25 36 00 45.00 027 0.12 0 36 3.62 0.44 1.48 705.40 25 88 263.90 0.02
104 31-Dec-98 45.00 4300 44 00 0.05 0.06 026 2.62 0.33 0 08 396 26 19.42 198.02 0.28
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Append ix  10
EAPC

Share P r ic e i Measures o f Vo la tility  ___________ ______________Chi-square test

Week Date High Low Closing R V SD MAD CVPC R V SD MAD CVPC

1 02-Jan-97 21.75 21 00 21.75 0.04 4 55 2.13 21.75 7.05 0.39 8.31 0.88 9 00 1.16
2 10-Jan-97 22 50 20.75 22 50 0.08 1 31 1.14 8 79 0.20 0.12 42.74 4 64 52.20 0.02
3 17-Jan-97 23.00 21.75 23.00 006 1.17 1.08 829 0.09 0.01 1,424.24 35.84 368.77 0.81
4 23-Jan-97 23.75 23 00 23.75 0 03 0.96 ~ o s f 7.54 0 20 0.00 1.313.75 34 33 354.97 0.01
5 31-Jan-97 2500 24.00 2500 0.04 0.07 0.82 6.29 0.42 0.02 932.11 28 94 299.12 0.05
6 06-Feb-97 25 00 24.00 25 00 0.04 0 67 0.82 6 29 0.13 0.15 817.55 27 00 279 38 0.01
7 14-Feb-97 27.00 2400 27.00 0.12 0.31 0.50 429 0.74 1.23 1,028.46 3097 318.62 23.21
8 21-Feb-97 29.25 27 75 29.25 0 05 0.07 0 27 2.04 0 85 0.28 1,323.87 35 86 367 00 12 38 

0 049 28-Feb-97 30.00 27.50 30.00 0.09 0.03 0.17 1.29 0.20 0 26 917 43 29 95 306 32
10 07-Mar-97 37.75 30.00 37 75 0.23 0 71 0.84 6 48 3.25 11.46 841.71 27 38 283.34 68.32
11 13-Mar-97 39.50 36.00 39.50 0.09 1.14 1.07 821 0 03 0 36 493 88 20.19 211.04 0.27
12 21-Mar-97 39.00 36 00 39.00 0 08 1.01 1 00 7.71 0 35 1.02 443 81 19.16 200 19 0 32
13 27-Mar-97 36.50 36.00 36 50 0.01 0 48 0.68 5,21 1.22 0 01 344 84 17 26 179.36 5 78
14 18-Apr-97 38 50 37.25 38 50 0.03 0 88 0.94 7 21 0.74 0.05 309 94 15 83 165 92 287
15 25-Apr-97 39.00 37.75 39.00 0.03 1.01 1.00 7.71 0.09 0.02 170.28 11.20 118.89 0.11
16 09-May-97 40.25 37 50 40.25 0 07 1.36 1 17 8.96 0 42 0 39 93 89 763 83.11 0.19
17 16-May-97 46 00 42.00 46 00 0.09 307 1.91 1471 2.38 043 154.05 9 16 101.77 3,11562
18 23-May-97 49 75 46.00 4975 0.08 577 2.40 18 48 1.51 0.33 173.87 923 104 34 31.23
19 30-May-97 53.00 40 00 53.00 0 28 7.99 2.83 21.71 1.20 2.97 426 36 15 76 173.23 7 96
20 06-Jun-97 39.00 37 00 . 39,00 0 05 1.01 1 00 7.71 6 24 0.44 444 44 19.17 200.34 399 55
21 12-Jun-97 38 00 33.25 38 00 0.13 0.70 0.87 6.71 0.57 1.92 534 14 21 43 222.80 10.37
22 20-Jun-97 4000 36.25 4000 0.10 1 28 1.13 8 71 0.74 0.37 836 81 26 75 278 30 3.89
23 27-Jun-97 44.00 38.75 44.00 0.13 2.74 1.05 12.71 1.02 1.31 750.58 24 29 255.57 14.39
24 04-JuF97 42.75 40 00 42.75 0 07 2.22 1 49 11.46 0 88 0.11 606 26 21 82 229 62 1.19
25 11-Jul-97 44 25 40.00 44 25 0.1G 2.85 1.69 1296 0.52 0.57 844.35 25.88 271.98 3 88
26 18-JuF97 41 75 40.00 41.75 0.04 1 85 1.36 10 48 1.22 0.03 1,260 78 32 89 342.03 965
27 24-JuF97 44.25 42.00 44.25 0.05 2.85 1.69 12.96 0.90 0.18 1,129 43 30 40 318.16 3.91
28 01-Aug-97 44.00 42 25 44.00 0 04 2.74 1 65 12.71 0 24 0.16 1,090 87 2989 312 73 0.12
29 15-Aug-97 4225 40.00 4225 0.05 2.03 1.43 10 90 0.89 0.12 869 69 26 78 279.93 2 04
30 20-Aug-97 4500 42.50 4500 0.06 3 18 1.78 13 71 1.07 0.61 805.02 25 03 263 72 6.45
31 10-Sep-97 43.50 40 00 43.50 0.08 2.53 1.59 12.21 0.78 0 88 870 92 26 50 277 91 8 86
32 02-Oct-97 35.75 35 00 35.75 0 02 0.34 0 58 4.46 351 0.04 643 23 24 23 24994 4362
33 16-Oct-97 35.00 27.00 35 00 0.26 0.23 0.48 3.71 0.46 5.30 650 17 24 55 252.77 1.42
34 23-Oct-97 2825 27.00 28 25 0.05 0 18 0.40 3 04 3.08 035 585 40 2342 240.76 59.95
35 30-Oct-97 35.00 34.00 35.00 003 0.23 0.48 3.71 282 004 544.77 22 40 230.77 56 61
36 07-NOV-97 36.00 29 00 36.00 0 22 0.38 081 4.71 031 4 46 626 29 23.83 246 04 1.82
37 27-Nov-97 3500 25.00 20 00 0.33 2.16 1.47 11.29 7.11 3 95 1,047.61 29 56 308.56 304.19
38 09-Jan-98 29 00 29.00 29 00 0 09 0.30 2 28 3.80 0.01 919 50 29.73 304 70 76.77
39 15-Jan-98 39.00 32.50 38.75 0 18 0.94 097 7.46 4.13 3 68 699.22 24.57 255.32 65.38
40 11-Feb-98 37.50 30 00 30.00 0 22 0.03 0 17 1.29 3 95 426 608.22 24 33 248.94 89.03
41 20-Feb-98 3000 30.00 30.00 0.03 0.17 1.29 0.13 0.01 653 48 25.23 258 13 0.06
42 27-Feb-98 3025 29.00 29 00 0.04 0 08 0.30 2 28 0.57 0.01 235.02 14 74 151.84 0.03
43 12-Mar-98 ‘ 30.00 28.75 28.75 004 0.11 0 33 2.54 024 0.17 171.24 12 44 128 50 0.02
44 17-Apr-98 25.00 22 00 22.00 0 13 1.46 1 21 9.29 3 08 1.37 212.73 12 36 131.75 215.26
45 21-May-98 23.00 20.00 20 00 0.14 2.10 1.47 11.29 1.00 1.66 112.27 8 06 8867 2.54
46 29-May-98 20 25 20.00 20 00 0.01 2 18 1.47 11 29 0.13 0.00 14 29 1.85 24 03 0.12
47 05-Jun-98 20.50 20.00 20.00 0.02 2.16 1.47 11.29 0.13 0.00 51 54 4.82 55.25 0.28
48 10-Jun-98 20.50 20 25 20.25 0 01 2.07 1 44 11.04 0 02 0.00 130.90 8 92 97 44 0.20
49 26-Jun-98 23.00 20.75 22.00 0.10 1.48 1.21 929 0.63 0 99 86 40 7.19 7868 16.49
50 02-Jul-98 24 00 22.00 23 00 0.09 1 17 1.08 8 29 0.31 1.29 97.80 7 96 86 13 0.30
51 22-Jul-98 24.25 20.50 20.50 0.17 1.97 141 10.79 1.22 3 60 52 25 4 95 56.34 137 89
52 06-Aug-98 20.25 20 00 20.00 0 01 2.16 1 47 11.29 0 35 0.04 16 53 2.08 26 48 26.11
53 03-Sep-98 20.25 20.00 20.25 001 2.07 1.44 11 04 0.02 0 02 108 21 792 87.11 0.39
54 17-Sep-98 20 00 19.50 19 50 0.03 238 1.54 11 79 0.46 0.01 273 48 13.75 147 32 1.04
55 16-Oct-98 19.25 18 45 18.45 004 2.80 1 07 12.84 0.59 0.20 647 96 22 33 23565 0.68
56 06-NOV-98 18.50 18 35 18.50 001 2.77 1 67 12.79 0 11 001 229 68 12.19 131.86 0.26
57 11-Dec-98 18.50 17.30 17.30 0.07 332 1.82 13.99 0.65 0.49 164 89 9.70 107.02 1.30
58 18-Dec-98 17.15 16.50 16 50 0.04 3 71 1.93 14 79 0.48 008 208 29 11.09 121.63 4 46
59 23-Dec-98 17.30 1705 17.30 001 3.32 182 13.99 022 0.00 110.01 7 46 83.89 0.00
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