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This dissertation analyzes the efficiency of the Bombay

Stock Exchange (BSE) and the relationship of stock return

patterns on the BSE with those of the New York Stock

Exchange (NYSE). The data include daily closing values of

the BSE and S&P 500 Indexes for the period 1979-1990 and bi-

weekly closing prices on 27 of the most active stocks on the

BSE for the period 1980-1990. Chapter One includes the

introduction and background information on the BSE and the

Indian economy. Chapter Two deals with a review of selected

literature on market efficiency, both current and classic.

Chapter Three expounds on the sources of data and the

methodology employed. Chapter Four lays out the empirical

results and Chapter Five comprises the summary and

conclusion. Tests utilized in the study include the

Kolmogorov-Smirnov test for normality, the serial

correlation test for independence, ANOVA tests for

significance of differences and the nonparametric Kruskal-

Wallis test.



The BSE exhibits weak-form efficiency. Biweekly

returns of individual stocks on the BSE are normally

distributed and indicate negligible serial correlation.

Seasonalities are observed on the BSE. While the BSE does

not reveal a January effect, it displays an April effect

similar to that observed in the United Kingdom. December

provides the highest mean return. Week 4 has the highest

mean return on a monthly cycle. Friday exhibits the highest

mean return on the BSE similar to the pattern on the NYSE.

A weak form of the weekend effect is observed. The pattern

of the highest mean returns at the end of periods is

observed consistently and may be attributed to institutional

practices and cash flow patterns. The relationship of

return patterns on the BSE and the NYSE indicates similarity

of return patterns for contemporaneous trading. However,

the BSE and the NYSE appear to be segmented rather than

integrated. This may be explained by the isolation of the

BSE, the institutional restrictions on direct trading on the

BSE by foreign nationals and foreign exchange controls.
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CHAPTER ONE

INTRODUCTION

The stock exchange is an integral part of the capital

market. It enables business enterprises, whether in the

private sector or the public, to raise financial resources

by providing a marketplace that brings together enterprises

which need funds and investors with excess funds. The stock

exchange also facilitates liquidity of such investments

thereby encouraging the flow of savings into productive

ventures. The buoyancy of a nation's economy depends upon

the vitality of its capital market. Total output, income

and employment are impacted positively by a healthy capital

market.

Although foreign nationals are not permitted to trade

in Indian capital markets, foreign investors can participate

indirectly. The India Fund listed on the London Stock

Exchange and the India Growth Fund listed on the New York

Stock Exchange provide opportunities for foreign investors

to participate in Indian capital markets. Low

correlation between returns on emerging and developed

markets enables investors to reduce systematic risk. The

motivation for this study includes the opportunities for

reducing systematic risk through international

diversification of investments.

-

-
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Relaxation and liberalization of investment and

business regulation in India augur well for a more open

investment policy in the future in Indian capital markets.

Free and open markets will benefit both the domestic economy

and the international investment community. International

investors largely ignored the emerging markets. Apart from

a lack of knowledge, other reasons cited were:

- the emerging markets are small and liquid

- trading volume is limited

- limited information on markets and individuals stocks

- legislature and tax barriers against foreign portfolio

investment

- the risk of devaluation

- political risks.

Croft and Irvine (1988) state that 20 percent of

India's population of 800 million is middle class. India

has the third largest work force of skilled technologists in

the world after the U.S. and U.S.S.R. India covers an area

of more than 3.288 million square kilometers making it the

seventh largest country in the world in terms of land area.

The country is a parliamentary democracy. The President, as

head of state, appoints the prime minister and ministers.

India is a federal republic consisting of 22 states and nine

union territories. The Indian economy has shown steady

growth in the last few years, and is now rated as the tenth

largest economy in the non-communist world. The public
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sector accounts for over 25 percent of the country's gross

domestic product and employs two million people.

Ezekiel (1984) states that following India's

independence in 1947, government policies focused on

development banks rather than the securities market as a

source of industrial finance. Although the major stock

markets never disappeared, new equity issues were soon

crowded out by the rapid growth of government debt.

Individual investors were overtaken by institutional

investors, such as banks, insurance companies and employees'

provident funds, which were required by law to hold most of

their funds in government securities. The number of

listings also fell gradually when the Indian government

nationalized insurance companies in 1955 and banks in 1969.

Trading and new issue activity revived around 1959 when the

economy began to pick up and investor confidence returned.

Issues of new companies were as much as 20 - 100 times

oversubscribed. But the 1960s and early 1970s were again

characterized by lackluster trading and a relatively low

level of new issue activity. In the late 1970s there was

another revival of new issues. A boom started in 1981

following the introduction of more supportive tax policies.

The topic of this dissertation is the efficiency of the

Bombay Stock Exchange (BSE) and the relationship of its

stock return patterns with those of the New York Stock

Exchange (NYSE). The BSE belongs to the group known as the
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emerging markets. The International Financial Corporation

notes that economic growth rates of developing countries are

likely to be more dynamic than those of mature economies.

Typically, emerging markets are less efficient than mature

markets. Consequently, there are more opportunities to

discover undervalued securities.

The BSE is one of 15 stock exchanges in India. It was

established in 1875 and, according to the Bombay Stock

Exchange Report of 1988-1989, accounted for over 80 percent

of the total value of trading in the Indian market in 1988.

There were 4,767 stocks representing 2,275 companies in

1989. At the end of 1987, there were 515 members of the BSE

all of whom were individuals. Although all firms trading in

securities are not necessarily members of the stock

exchange, all dealing is only through members. There is no

over-the-counter market, and there is no significant trading

outside of the formal markets. There are no links with

overseas markets. Khambata and Khambata (1989) and Sharma

(1983) observe that investor confidence in the integrity of

Indian equity markets is low.

Dealing hours are 12:00 to 15:00 hours on weekdays.

All members can act both as agent and principal. Under the

Securities Contracts Act, a member can only enter into a

transaction with nonmembers as a principal if the written

consent or authority of such persons has been obtained.

There is no obligation upon members firms to make continuous
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markets. Prices on the BSE are determined by a bid-offer

process. There are no formal limits on daily permissible

price movements. Shares can only be traded in round lots.

According to the Emerging Stock Markets Factbook

(1989), each dealing period lasts between two and three

weeks, and delivery of shares takes place at the end of the

dealing period. The exchange acts as a clearing house, and

upon receipt of shares by the exchange, they are then

delivered to the buying broker, who in turn delivers them to

the buyer. Monetary settlement usually takes place one week

after physical settlement. Commission rates are negotiable

between the buyer/seller and the broker up to the official

maximum rate of 2.5 percent of the contract value. Another

cost is stamp duty at 0.5 percent of the market value which

is a government levy.

New issues are underwritten and managed by brokers,

banks and financial institutions appointed by the issuer.

Underwriting rates are negotiable, subject to a maximum of

2.5 percent of the amount underwritten. All issues are

registered with the Controller of Capital Issues and subject

to approval by the Government of India. The issue price has

to be confirmed by the Controller of Capital Issues on the

basis of nominal values for newly formed companies and a

premium based on capitalization of past profits for

established companies.
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Khambata and Khambata (1989) note that options trading

and trading in financial futures are banned by the

Securities Contracts (Regulations) Act 1956 which regulates

the workings of the stock exchanges. The forward market

consists of the shares of 70 firms that are classified as

the A group. These are shares of blue chip firms for which

a facility exists to carry forward the transaction at the

prevailing rate of interest from one settlement period to

another (up to a maximum of six). This constitutes the most

important segment of the market.

Several major institutional investors play a dominant

role in the equity market. The main player is the Unit

Trust of India which is a government-run fund. Two other

institutional investors are the government-run Life

Insurance Company and General Insurance Company. In terms

of volume of business, the market is dominated by

institutions. Individuals prefer to hold most of their

savings in banks. Conservatism combined with an unfavorable

view of the returns available and the risks involved in the

stock market contribute to this tendency. The typical

individual investor in India would have less wealth than his

counterpart in the U.S. Moreover, he would be more

conservative in his investment strategy and more risk

averse.

The money market in India is not well developed.

Corporations are permitted to solicit funds from the public

- " '-- "IM'' 415" i WM N 1 ftpj mol *40W -, - - - I
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and pay rates which are higher than bank deposit rates.

Corporations raise more funds through deposit schemes than

through the capital market. The total number of

shareholders in India is about 18 million. Individuals

account for 35 percent of equity holdings, financial

institutions account for 25 percent, joint stock companies

and government bodies hold 20 percent each. Price rigging,

cornering of shares and short selling are not uncommon.

Relatively thin markets and the absence of a centralized

quotation system for all Indian markets create the potential

for abuse.

The Banker (1989) notes that only about 20 percent of

any new issue is offered to the public and no individual is

allowed more than 100 shares. The rest is carved up among

the promoters and institutional investors. There is little

secondary activity: of the 4,000-odd companies quoted only

about 10 percent are actively traded. One reason is the tax

implication for the investor. He gets tax relief on stock

investments of more than Rs. 20,000 without restriction, but

only if shares are held for at least three years.

Kapur (1988) states that India's stock markets suffer

from a lack of liquidity. In 1984, only 207 out of 2000

stocks were traded daily while 481 were not traded at all.

There was a liquid market for only five percent of the total

stocks listed in the market. The lack of liquidity

undermined investor confidence. Further, there was an
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overdependence on debt financing because of rigid government

controls on interest rate and credit allocation policies.

The banking system is practically state owned. With tax

deductibility of interest costs, the effective cost to a

firm is only about seven percent. Given risk-free interest

rates ranging about 10-13.5 percent, investors require a

high yield to subscribe to equity issues. Total return on

equity is on average 10-15 percent. A high corporate tax

rate of 45-55 percent makes the after-tax cost of dividends

much higher.

Price controls limit the profitability of firms while

prices on new issues are kept at artificially low levels by

the Controller of Capital Issues. New issue expenses amount

to about 8-10 percent. All these factors contribute to

making equity financing less attractive than debt financing.

Khambata and Khambata (1989) observe that the effective cost

of equity is considerably higher than the cost of debt.

While dividends are paid out of posttax profits, interest on

loans is tax deductible for issuing companies. With respect

to investors, the risk-adjusted returns on equity are

significantly lower than that of debt. The devaluation risk

in many emerging markets with high inflation rates is

greater than in more traditional markets.

Lucas and Papanek (1988) observe that India is one of

the most rigidly controlled economies in the world with a

plethora of regulations governing most aspects of business
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life. Agriculture appears to have become more resilient and

less vulnerable to bad weather. There was also a marked

increase in the output of petroleum, power generation, use

of natural gas, cement, fertilizer and coal. The percentage

of people below the poverty line declined from 48.3 percent

in 1977-78 to 37.4 percent in 1985.

Agricultural production has moved to a higher growth

path in the 1980s compared to the 1970s, from two percent to

about three percent. The domestic savings rate has

increased steadily in the last three decades. In the

seventies the rate accelerated sharply. From 10 percent in

the early 1950s the rate climbed to over 24 percent in 1978-

79 and was over 22 percent in 1984-85.

The 1985 budget contained substantial reductions in the

marginal tax rates for personal income and wealth and

corporate incomes. The marginal tax rate for personal

income was brought down from 62 percent to 50 percent, and

that for personal wealth was sharply reduced from five

percent to two percent. The basic rate of tax for widely

held companies was reduced to 50 percent.

Amendments to the Income Tax Act in early 1988 required

all companies to submit returns for tax assessment for the

year ending 31 March 1989. These changes were inspired by

the government's desire to streamline India's corporate

sector and to plug some of the common loopholes that

companies have exploited to evade taxes. Despite the

11-1 - I I I - -11 - I I , . I - - m ; , "I',,',',,, I . . . . ........... .....
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introduction of a uniform accounting year for tax purposes,

companies can still continue to maintain separate accounting

years for tax and for corporate reporting for declaring

profits and dividends.

The Spicer and Oppenheim Guide to Securities Markets

Around the World (1988) indicates that corporate income tax

is 45 - 55 percent. There is a withholding tax on dividends

of 22 percent and 10 percent on interest over Rs. 1,000 on

company deposits. There is also a capital gains withholding

tax of up to 40 percent on the first Rs. 5,000 of gains; the

remainder is added to taxable income. The first Rs. 7,400

of interest on bank deposits and most securities or

dividends, in addition to Rs. 3,000 in dividends from the

Unit Trust of India are tax exempt.

In April 1988 the Securities and Exchange Board of

India was established to oversee and regulate the markets.

In August 1988 a credit rating agency was established to

grade capital issues. In January 1989 proposals were

published regarding the appointment of market makers

offering bid-and-asked quotations, the opening of

stockbrokering to banks and other financial institutions and

the creation of a second-tier market for smaller

enterprises. The measures were intended to improve market

liquidity and transparency and to provide adequate

protection to investors.

, , -- -_L, ,- - -- , -"., 'Qu 00 1- . 1 11 1 - - I
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In summary, the discussion in this chapter focused on

the motivation for this study, namely, the prospects for

international diversification and higher returns. The

discovery of any lead or lag relationship between the NYSE

and the BSE could expose arbitrage and profit opportunities.

The institutional characteristics of the BSE were

identified. A description of the features of the Indian

economy was followed by a reference to tax and policy

changes in 1985. There are ongoing measures to improve

capital market liquidity and investor confidence in capital

markets.



CHAPTER TWO

LITERATURE REVIEW

Efficient Capital Markets

Fama (1970) analyzes three types of market efficiency.

Market efficiency is related to the information incorporated

in stock prices. The weak-form efficient market hypothesis

states that historical data on stock prices or returns

cannot be used to earn excess returns. The semi-strong-form

efficient market hypothesis holds that publicly available

information cannot be used to earn excess returns. The

strong-form efficient market hypothesis maintains that all

information including inside information cannot be employed

to earn excess returns.

Fama (1965) notes that stock markets can be depicted as

a fair game with positive returns - a submartingale. A fair

game is one in which the expected value of the change in

cumulative winnings is zero. In a fair game, the

unconditional expectation is zero and the serial covariance

of one-period returns are not necessarily zero. Fama

observed significant serial covariances of one-period

returns for securities. However, this finding is not

inconsistent with a fair-game model.

A random walk in security returns implies that changes

in returns are independent and identically distributed over

12
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time with mean zero. The conditional and unconditional

means are the same and equal to zero. It is more

restrictive than a fair game and requires that serial

covariances between returns for any lag must be zero. Fama

and other researchers have stated that security returns are

not random walks. The random walk model requires that stock

market returns be time invariant. However, seasonalities

have been observed in common stock returns.

Stock Market Anomalies

In recent years, challenges to efficient market theory

have emerged. Researchers detected systematic patterns in

stock price changes. The predictability of price patterns

is contrary to efficient market theory.

The Turn of the Year Effect

Rozeff and Kinney (1976) examined the equally-weighted

monthly rate of returns from January 1904 to December 1974

and observed statistically significant differences in mean

returns among months due in large measure to large January

returns. The mean monthly return in January, over the

sample period, was 3.48 percent whereas the mean monthly

return from February to December was 0.68 percent.

Banz (1981) examined the relationship between stock

return and market value of common stocks. The study covered

the period 1926 to 1975 and included the monthly price and
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return data of firms listed on the New York Stock Exchange

(NYSE). The findings indicate that smaller firms have had

higher risk adjusted returns, on average, than larger firms.

Brown, Kleidon and Marsh (1983) also analyzed size-related

anomalies in stock returns. The study shows that the

relation between excess returns and firm size is linear in

the logarithm of size. The ex ante excess returns

attributable to size are not constant through time.

Keim (1983) examined the relationship between abnormal

stock returns and market capitalization of common stocks.

It revealed that daily abnormal return distributions in

January have large means relative to the remaining 11

months. Moreover, the relation between abnormal stock

returns and size is shown to be more pronounced in January.

Another observation is that more than 50 percent of the

January premium is attributable to large abnormal returns

during the first week of trading in the year, particularly

on the first trading day.

Reinganum (1983) examined the stock market behavior of

small firms in January. He observed that small firms

realize large returns in January and , in particular,

significantly large returns during the first few trading

days of January. While the tax-loss selling hypothesis

offers some explanation for this phenomenon, it does not

explain the entire January seasonal effect. It is noted

--



15

that prior year winners among small firms exhibited large

average January returns.

Schultz (1985) analyzed the tax explanation of the

January effect by analyzing small firm stock returns before

the War Revenue Act of 1917. There was no indication of a

January effect before the 1917 tax act. The author reports

that the small firm effect was not detected in this period.

Roll (1983) examined the turn of the year effect and the

return premia of small firms. The author observed an annual

pattern in stock returns. While average returns were high

around the turn of the year, small firms had higher returns

than large firms.

Givoly and Ovadia (1983) examined the high stock

returns in January and the tax-induced sales of stocks at

the end of the fiscal year. The paper notes that there was

downward pressure on many stocks in December because of tax

motivated sales. Prices recovered in January and

contributed to high returns. The tax effect was more

significant for small firms. The tax-sales explanation is

put forth, by the authors, as a credible explanation. The

role of institutional investors in this context is deemed to

be a factor. Portfolio restructuring at year-end and

repurchases during January by mutual and pension funds are

cited as additional explanations of the turn of the year

effect.
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Brown, Keim, Kleidon and Marsh (1983) examined the

applicability of the tax-loss selling hypothesis in

explaining the January effect. The paper analyzes

Australian returns since Australia has tax laws similar to

the U.S. but a July - June tax year. According to the tax-

loss selling hypothesis, a small-firm July premium was to be

expected. However, Australian returns exhibited December -

January and July - August seasonals and a premium for small

firms of about four percent per month across all months.

Observing that the small-firm premium is concentrated in

January, the authors observe that the tax-loss selling

hypothesis is not a convincing explanation of the January

effect.

Kato and Schallheim (1985) analyzed seasonal and size

anomalies in the Japanese stock market. The paper shows the

presence of January and size effects in the Japanese stock

market. The similarity between U.S. and Japanese stock

markets is suggested as an indication of well-integrated

markets. The study casts doubt on the tax-loss-selling

hypothesis as an explanation of the January effect because

of the differences between U.S. and Japanese tax systems.

Ritter and Chopra (1989) examined the market's risk-return

relation for the period 1935-1986 and did not detect a

January seasonal. Their use of value-weighted rather than

equally-weighted portfolios is cited as a reason. They

suggest that small-firm return patterns in January are
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sensitive to the weighting procedure. Small-firm returns

are positive even when the market return is negative in

January and are directly related to the measurement of risk.

Corhay, Hawawini and Michel (1987) present

international evidence in their study of seasonality in the

risk-return relationship. The New York, London, Paris and

Brussels exchanges are studied. The authors found that, in

Belgium and France, risk premia are positive in January and

negative the rest of the year. There is no January seasonal

in the U.K. risk premium. However, they observed a positive

April seasonal and a negative average risk premium over the

rest of the year. In the U.S., risk-premium and stock-

return seasonality are positive and significant only in

January. The January excess risk premium is significantly

larger in the U.S. There is a perfect correspondence

between monthly risk premium and monthly return seasonals in

the U.S. It is not the case, however, in the U.K., Belgium

and France.

Stoll and Whaley (1983) analyzed transaction costs and

the small firm effect. The authors suggest that transaction

costs partially account for the abnormally large risk-

adjusted returns for small firms. The authors observe that

length of investment horizon is a material factor in

deciding whether investors can earn abnormal returns net of

all transaction costs by trading on the basis of the market

value of the stock. While the mean abnormal return for the
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small firm portfolio is significantly negative for an

investment horizon of one month, it is not significantly

different from zero for investment horizons between three

months and one year. The authors conclude that the data are

consistent with the Capital Asset Pricing Model over longer

investment horizons.

Tinic and West (1984) examined the seasonality in the

relationship between expected return and risk during 1935-

1982. Their findings indicate that the positive

relationship between risk and return is unique to January.

The risk premiums during other months are not significantly

different from zero. The concept of a relatively consistent

risk-return tradeoff is challenged. It is suggested that

significantly positive risk premiums for January may

partially reflect the small-firm effect.

Schultz (1983) analyzed transaction costs and the small

firm effect. The study indicates that investors can earn

risk-adjusted excess returns after transaction costs by

holding small firms for relatively short holding periods.

The differences in transaction costs between small and large

firms is not considered a full explanation of the anomalous

behavior of small firm returns. Officer (1975) examined

seasonality in Australian capital markets. The findings

indicate a seasonal pattern. However, it was noted that

this was not a justification for the rejection of the

efficient market hypothesis. The changing opportunity cost
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of money through the year was cited as a more likely

explanation.

Berges, McConnell and Schlarbaum (1984) examined

monthly stock returns in Canada and noted that January

returns in Canada exceed returns for other months of the

year before and after the introduction of a capital gains

tax in 1973. The tax-loss-selling hypothesis is not

accepted as a complete explanation for the turn of the year

effect in stock returns. The turn of the year effect is

more pronounced for firms with smaller values. Anomalous

January returns in Canada and the U.S. suggest well-

integrated capital markets in the two countries.

Ritter (1988) analyzed the buying and selling behavior

of individual investors at the turn of the year. It is

observed that low-capitalization stocks experience average

returns that are unusually high in early January. This

paper suggests that abnormal returns earned by low-

capitalization stocks in early January are related to an

above-normal buy/sell ratio in early January and a below-

normal ratio in late December for individual investors.

Zivney and Thompson (1987) suggest that the ratio of

the current stock price to the average of the highest and

lowest prices over some holding period is a better predictor

of future stock returns than firm size. The findings

indicate that the price ratio has an even stronger January

seasonality than does firm size. The authors claim that
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this explanation is consistent with optimal tax selling

considerations. Gultekin and Gultekin (1983) analyzed stock

market seasonality in major industrialized countries. Using

a non-parametric test developed by Kruskal and Wallis, they

found evidence of a seasonal pattern in the stock returns in

most of the major industrial countries. A significantly

large mean return at the turn of the tax year was noted in

all cases with the exception of stock returns in Australia.

Reinganum and Shapiro (1987) examined seasonal stock

returns both before and after the imposition of a capital

gains tax in the U.K. Prior to the introduction of capital

gains taxes, seasonality was not detected in the returns of

firms. The imposition of a capital gains tax in 1965

apparently introduced tax effects in January and April.

British individuals face a tax deadline on April 5 while

partnerships and corporations usually opt for a December tax

year end. De Bondt and Thaler (1987) analyzed the

relationship between investor overreaction and stock market

seasonality. The authors noted systematic price reversals

for stocks that experience long-term gains or losses. They

indicate that past losers significantly outperform past

winners. The findings of this study reveal that excess

returns in January are related to both short-term and long-

term past performance and to the previous year market

return. Further, the authors observe that the winner-loser

effect is not primarily a size effect.

"WWWWWW'- - --. ,
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Barry and Brown (1984) discuss the impact of less

information on security returns. The period of listing is

used as a proxy for quantity of information. Their findings

indicate a relationship between period of listing and

security returns that cannot be accounted for by firm size.

The inverse relationship between information available and

risk is investigated in this paper. The authors observe

that the turn of the year effect does not diminish the

period of listing effect.

The turn of the year effect has been detected in most

stock markets. The tax-loss-selling hypothesis and the

information hypothesis have been offered as explanations for

the turn of the year effect. The small-firm effect has been

suggested as another explanation for this phenomenon.

The Turn of the Month Effect

Ariel (1987) indicates that the monthly pattern of

stock index returns exhibits positive average returns only

around the beginning and during the first half of calendar

months. Average returns during the second half of calendar

months were zero. The magnitude of the monthly effect in

stock returns was found to be of the same order as that of

the weekend effect. In a period of 19 years, it was

discovered that all of the market's cumulative advance

occurred during the first half of trading months while there

was no movement in the last half of trading months.
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Penman (1987) analyzed the distribution of earning news

over time and seasonalities in aggregate stock returns. It

is noted that returns on stock market indexes have on

average been higher during the first half-month of calendar

quarters two through four than at other times. It is also

observed that corporate earnings news released during these

half-month periods tends to be good. Moreover, there was a

tendency for firms to publish bad-news earnings reports on

Mondays which coincided with negative Monday effects in

stock returns.

Pettengill and Jordan (1988) examined the relationship

between seasonality of stock returns and changes in relative

trading volume. Their findings indicate that relative

volume displays calendar regularities similar to those in

returns. Moreover, they observe a causal relationship

flowing from volume to returns. The authors note that

returns for large and small firms are consistently higher on

the last and first three trading days of each month, often

accounting for more than 50 percent of the total monthly

returns. Third week returns are consistently low. While

the turn of the month effect was observed to be equally

strong for large and small firms, the turn of the year

effect was not significant for larger firms. The causal

relationship running from volume to security returns was

especially strong for small firms.
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The tendency of stock return patterns to exhibit

positive average returns only during the first half of

calendar months has been labeled the turn of the month

effect. Both large and small firms displayed this effect

and small firms indicated a causal relationship flowing from

volume to returns in conjunction with the turn of the month

effect. Most of the studies on this phenomenon have focused

on the U.S. market.

The Turn of the Week Effect

French (1980) examined two models of the process

generating stock returns. According to the calendar time

hypothesis, the expected return for Monday is three times

the expected return for other days of the week because of

continuous operation of returns. The trading time

hypothesis holds that returns are generated only during

active trading. Therefore, the expected return is the same

for each day of the week. The paper notes that daily

returns are inconsistent with both models. The average

return for Monday was significantly negative while the

average return for the other four days of the week was

positive. When the returns for days following holidays are

compared with the returns for periods which do not include

holidays, it was noted that only Tuesday's average holiday

return was lower than its average non-holiday return. This

finding signified that negative expected returns are caused

Niliopo4owi IN"
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by a weekend effect and not by a general closed-market

effect.

Keim and Stambaugh (1984) conducted an investigation of

the weekend effect in stock returns. The study encompassed

a longer period and additional stocks in relation to prior

studies. The authors report consistently negative Monday

returns for the S&P Composite and exchange-traded and over-

the counter stocks. Smirlock and Starks (1986) examined

day-of-the-week effects using hourly values of the Dow Jones

Industrial Average. The findings indicate that over the

1963-1983 period the weekend effect has changed over time.

For the period 1963-1968, the return from Friday close to

Monday open was positive. This return was overshadowed by

the negative return over the trading day which resulted in a

negative return for Monday. During the period 1968-1974,

the non-trading weekend return is slightly negative. The

significantly negative opening hour return caused returns on

Monday to be significant and negative. Over the post-1974

period, opening hour returns are significantly negative.

However, trading period returns on Monday were positive. It

is suggested that the return generating process may not be

stable.

Harris (1986) examined weekly and intraday patterns in

common stock prices using transaction data. It was observed

that during the first 45 minutes after the market opens,

prices drop on Monday mornings while they rise on other
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weekdays. There is an increase in prices on the last trade

of the day. Large firms exhibit negative Monday close-to-

close returns which accrue between the Friday close and the

Monday open; smaller firms revealed that negative Monday

returns accrued primarily during the Monday trading day.

Keim (1987) examined the day-by-day behavior of size-related

portfolio returns. The results show that the weekend effect

is not different in January compared to other months if

abnormal returns at the turn of the year are taken into

consideration. The paper also confirms that the magnitude

of the size effect is dependent on the day of the week. The

relation between returns and size becomes more significant

as the week progresses and is predominantly negative and

more pronounced on Friday than on any other weekday.

Cross (1973) analyzed the distribution of price changes

on Fridays and Mondays, and the relationship that exists

between price changes on those two days. The S&P Composite

performed better on Fridays than on Mondays. The difference

between the distribution of price changes on Fridays and

that for Mondays was found to be significant at the 10

percent level. Gibbons and Hess (1981) examined asset

returns for day of the week effects. Their findings confirm

conclusions of previous studies and also find that the

negative return for Monday is uniform across individual

stocks.
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Lakonishok and Levi (1982) observed that daily returns

should be influenced by the day of the week. They base

their arguments on the delay between trading and settlements

in stocks and in clearing checks. They maintain that the

expected returns on Mondays should be lower and the returns

on Fridays should be higher than those based on trading time

or calendar time model. Holidays are expected to have

complex effects on stock returns on other days of the week.

Rogalski (1984) analyzed daily close to close returns

into trading day and non-trading day returns. Their

findings indicate that all of the average negative returns

from Friday close to Monday close occurs during the non-

trading period from Friday close to Monday open. Average

trading day returns are the same for all days of the week.

January, firm size and turn of the year effects are shown to

be interrelated with day-of-the-week returns.

Jaffe and Westerfield (1985) examined the daily stock

market returns for the U.S., Japan, Canada, U.K. and

Australia. They observe a weekend effect in each country.

The authors note that Japan and Australia show the lowest

mean returns on Tuesday. A significant independent seasonal

in the return distributions of each country is observed.

This pattern is independent of the weekend effect in the

U.S. Neither measurement error nor settlement procedures is

considered responsible for the weekly seasonal in stock
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market returns. Moreover, the seasonals found in foreign

exchanges do not offset the seasonal in the foreign markets.

Sharma (1983) examined the efficiency of the Bombay

stock market and the randomness of stock price behavior on

the BSE. The sampling data consisted of 23 stocks listed on

the BSE in the period 1973-1978. Each series consisted of

288 weekly observations made at each Friday's closing price.

The results of the study indicate that price changes of

stocks listed on the BSE possess similar characteristics to

those of other leading stock markets. The author concludes

that stock price changes follow a general random-walk

behavior. He suggests that a future study examine different

forms of the efficient market hypothesis. A study of weak-

form efficiency on the BSE is warranted because considerable

time has elapsed since 1978. Further, a five-year period

1973-1978 is not adequate for a study of market efficiency.

A focus on the efficient market hypothesis is more relevant

to analyzing market efficiency than a study of the market's

random walk behavior.

Sharma and Kennedy (1977) tested the random-walk

behavior of the BSE and compared it to that of the U.S. and

U.K. The data covered the period 1963-73 and consisted of

monthly observations on the BSE Index, the S&P 425 Index and

the London Financial Times Actuaries 500 Stock Index. Both

parametric and nonparametric tests were used in the study,

namely, an examination of spectral densities of the data and
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an analysis of runs respectively. Runs analysis revealed

that the expected number of runs and observed number of runs

were very close to each other for the stock indexes of

London, New York and Bombay. Analysis of spectral densities

of each index verified the randomness of the series. The

study concludes that stock prices on the BSE follow a random

walk and react similarly to markets in the U.S. and U.K.

Unlike the study by Sharma and Kennedy which used

monthly data for the period 1963-1973, the current study

uses daily data of the BSE and S&P 500 Indexes for the

period 1979-1990. There are 2255 observations in the

current study in comparison to 132 observations in the

Sharma and Kennedy study. This permits more degrees of

freedom in statistical tests and contributes to more

powerful tests. Apart from analyzing weak-form efficiency

of the BSE, the current study analyzes seasonalities on the

BSE and compares them to those on the NYSE. The relevance

of the current study is heightened by the fact that the

Indian economy and the BSE have grown considerably since the

1970s.

Moookerjee (1988) analyzed the relationship between the

Indian stock markets and the macroeconomy over the period

1949-1981. Although individuals are the largest group of

shareholders, stocks represent only a small percentage of

household wealth. Moreover, the proportion of stock

holdings by the wealthy is much larger than those of other



29

economic groups. The author suggests that consumption

decisions of the wealthy would be less affected by increases

in stock prices because of their lower marginal propensities

to consume. Another explanation offered in-this paper is

that changes in consumption expenditures cause changes in

stock prices because of the impact of an increase in

spending on corporate earnings. The author uses the test of

causality proposed by Granger (1969) to test the direction

of causality between stock prices and consumption

expenditures. The results indicate that changes in

consumption expenditures cause changes in stock prices.

However, there was no evidence of a wealth effect from stock

price changes. The paper concludes that the absence of a

wealth effect is due to the relatively small stock holdings

of individuals which is the result of trading

inefficiencies, high volatility of stock prices and thin

trading.

Santesmases (1986) investigated seasonalities in the

Spanish stock market. The sample consisted of 40 stocks

listed on the Madrid Stock Exchange in the period 1979-1983.

Stocks are grouped into three sectors -banks and

investments, utilities and industrial stocks. The means and

standard deviations of the daily returns of the Madrid Stock

Exchange Index and the groups of stocks, on each day of the

week, indicate that the returns on the first trading day of

the week are negative and the lowest of the week. The
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analysis of the monthly means of the daily returns shows the

presence of high returns not only in January but also for

the whole first quarter of the year. Jegadeesh (1990)

examined the predictability of monthly returns of individual

securities on the NYSE. The negative first-order serial

correlation in monthly stock returns is highly significant.

At longer lags, there is significant positive serial

correlation. This paper documents strong evidence of

predictable behavior of security returns. The pattern of

serial correlation in January is significantly different

from that in the other months.

Jacobs and Levy (1988) examined abnormal returns at

calendar turning points. The paper reports that the holiday

effect appears to be stronger for small stocks. Another

feature noted was that Monday returns preceding a Tuesday

holiday were on average positive. The authors observe that

holidays not associated with market closings such as St.

Patrick's Day do not experience abnormal returns. It is

noted, further, that while Mondays are on average down, the

day after a holiday does not exhibit unusual returns. It

also appears that the holiday effect is two to five times

the strength of the last-trading-day-of-the-week effect.

Ariel (1990) analyzed stock returns before holidays. The

author observes that one-third of the return earned by the

market over the last 20 years has accrued on the eight

trading days which fall each year before holidays. The

0410W
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trading days in the period 1963-1982 were divided into

trading days prior to holidays and all the rest. The means

and variances of the two stock indexes for these two sets of

days were calculated along with a t-statistic for the

difference of the means assuming normal distribution of

returns. The results indicate that pre-holiday returns

exceed the means of the non-pre-holiday returns by factors

of 9 and 14 for the equally- and value-weighted indexes

respectively. The corresponding t statistics for the

differences of these means show that the differences of the

means are statistically significant.

Jorion and Schwartz (1986) examined the topic of

integration and segmentation of the Canadian equity market

relative to a global North American market. Integration is

rejected and the source of segmentation is ascribed to legal

barriers based on the nationality of issuing firms.

Integration in equity markets leads to investors earning the

same risk-adjusted expected return on similar financial

instruments in different national markets. Segmentation, on

the other hand, gives rise to international portfolios

displaying superior risk-adjusted performance because some

of the domestic systematic risk is diversifiable.

Schollhammer and Sand (1984) analyzed interdependencies

among the stock markets of major European countries and the

United States. This study involves an extensive statistical

analysis of daily stock market indices of the largest six
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European stock markets.and the United States covering a

period of 30 months. Simultaneous interdependencies were

revealed in the stock markets of Germany, the United

Kingdom, the Netherlands and Switzerland while Italy and

France seemed unaffected by developments in other major

European countries. With the exception of Italy, stock

prices in European stock exchanges are significantly

affected by the change in the Dow Jones Index of the

previous day.

Becker, Finnerty and Gupta (1990) reported a high

correlation between the open to close returns for U.S.

stocks in the previous trading day and the Japanese equity

market performance in the current period. The Japanese

market, however, indicated only a small impact on the U.S.

return in the current period. The apparent violation of the

efficient market hypothesis does not lead to excess profits

in Japan when transaction costs and transfer taxes are taken

into account. It is noted that trading costs in Japan are

high. Lee and Chang (1988) examined the firm size effect,

the January effect and the day-of-the-week effect. The

paper reveals seasonalities in the Korean stock market.

Further, it is shown that the return generating process

during nontrading periods differs from the return generating

process during trading periods.

Eun and Shim (1989) analyzed the international

transmission mechanism of stock market movements. The
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findings indicate a significant degree of interaction among

national stock markets. There is a confirmation of

informationally efficient international stock markets.

Further, the dominating influence of the U.S. stock market

is underscored. Most of the responses to a shock are

completed within two days.

Pettengill (1989) examined stock return patterns

around holiday closings. The study reveals unusually high

returns for trading days immediately before holiday

closings. On the other hand, post-holiday trading days are

high only if they occur at the end of the week. A

significant small firm effect outside of January is also

exhibited.

Berglund and Liljeblom (1988) analyzed serial

correlation of the index return on the Helsinki Stock

Exchange in Finland. According to the Fisher effect, an

index return calculated on the basis of the latest recorded

trading prices will tend to be serially correlated if share

prices react similarly to certain types of news. The study

finds that the Fisher effect cannot account for all of the

serial correlation found in market returns. Some of the

additional serial correlation can be explained by the

trading practices of the-exchange.

The review of literature indicates that capital markets

in most countries are efficient. However, there is strong

evidence that stock price changes exhibit systematic
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patterns. This phenomenon is contradictory to the thesis of

efficient markets. The January effect, whereby mean

security returns in January were observed to be higher than

other months, was observed in Belgium, France, Canada, and

U.S. among other countries. Capital markets in U.K.

exhibited a similar effect in April which perhaps can be

attributed to the difference in the taxation year in U.K.

The small firm effect has been noted in consonance with the

January effect. The tax-loss-selling hypothesis has been

put forward as an explanation of the January effect.

Another pattern of systematic stock return patterns has

been labeled as the turn of the month effect. Empirical

studies have noted positive average returns only around the

beginning and during the first half of calendar months. The

weekend effect, wherein the average return for Monday was

significantly negative while the average return for the

other four days of the week was positive, has been observed

in industrial countries.

Interdependencies were revealed in the stock markets of

Germany, U.K., Holland and Switzerland. Stock prices in

European stock exchanges are significantly affected by the

change in the Dow Jones Index of the previous day. A high

correlation was observed between open to close returns for

U.S. stocks in the previous trading day and the Japanese

equity market performance in the current period. Previous

studies on markets in developing markets such as Korea,
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Spain and India reveal market efficiency albeit not to the

same extent as efficiency in developed countries.



CHAPTER THREE

DATA AND METHODOLOGY

The data to be used in this study consist of data on

individual firms listed on the Bombay Stock Exchange (BSE)

and data on the BSE Index and the Standard and Poor's (S&P)

500 Index. The data on individual firms consist of biweekly

closing stock price data on 27 of the most active companies

on the BSE which were traded continuously in 1980-1990.

Stock prices were not adjusted for dividends, rights or

bonus issues because of lack of information. However, stock

prices were adjusted for stock splits. Data on the BSE

Index were provided by the Bombay Stock Exchange. Data on

individual firms were obtained from the periodical, India

Today which is a biweekly publication.

Data on the BSE and S&P 500 indexes consist of daily

closing values in the period 1979-1990. The S&P 500

Composite Stock Price Index includes industrials, utilities,

transportation and financial stocks. It is a daily average

of a broad cross section of stocks. The S&P 500 index is

defined as a base weighted aggregate expressed in relatives

with the average value for the base period 1941-1943 equal

to 10. It is comprised of 400 industrials, 40 utilities, 20

transportation and 40 financial stocks.

36



37

The BSE index is compiled from the stock prices of 30

companies. The method of compilation is the same as that

used in the construction of the S&P 500. The companies were

chosen on the basis of market activity and representation of

major industries. The base year 1978-1979 was chosen on the

basis of price stability during that year. The index is

calculated as the percentage of the aggregate market value

of the equity shares of the 30 companies at a given period

to the average market value of the equity shares of the 30

companies during the base period. The price of each

component share in the index is weighted by the number of

shares outstanding. When a company included in the index

issues bonus shares, the new weighting factor is the number

of shares outstanding after the bonus issue. When a company

included in the index issues rights, the weighting factor is

increased by the number of additional shares actually

issued. The base year average is also adjusted to offset

the increase in the market value of shares.

Index data have been categorized according to the day

of the week, week within month, month and year. The trading

day before holidays has been identified in the data set.

The sample period 1979-1990 has been divided into two

periods - 1979-1984 and 1985-1990. 1985 was a year of

transition when Mr. Rajiv Gandhi assumed power and

introduced several measures to liberalize foreign investment

in India and invigorate the business climate. The liberal
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industrial, fiscal and trade policies included a general

reduction in personal and corporate income taxes, a

reduction in import and excise duties, new incentives to

induce growth in the electronics and export-oriented

industries.

Methodology

The empirical tests of stock price behavior on the BSE

include tests of the weak-form efficient market and the

systematic pattern of stock returns.

These tests were conducted using the changes in stock

price and the stock index expressed in terms of the natural

logarithm. Changes in stock price or the stock index are

defined as:

Ut+ = ln(Pricet+1) - ln(Pricet)

The first differences of natural logarithms provide the

continuously compounded yield. Log transformation is a

convenient method of handling price level effects. Fama

(1965) notes it is very close to the percentage price

change. It is preferable to deal with data in terms of

percentage price changes.

Test of the Weak-Form Efficient Market

The examination of weak-form efficiency on the BSE

includes tests of normality and independence of stock price
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changes. The examination tests if stock price behavior on

the BSE follows a random walk.

Normality Test

The Kolmogorov-Smirnov one-sample test is used to

determine if the changes in ln(price) for stocks on the BSE

are normally distributed. The hypothesis of the normality

test is:

Hi: The distribution of stock price changes on the BSE

follows a normal distribution.

The Kolmogorov-Smirnov One-Sample Test

The Kolmogorov-Smirnov one-sample test is a test of

goodness of fit. The test involves specifying the

cumulative frequency distribution which would occur under a

normal distribution and comparing that with the observed

cumulative frequency distribution. The point at which these

two distributions show the greatest divergence is

determined. The sampling distribution indicates whether a

divergence of the observed magnitude would probably occur if

the observations were really a random sample from the

theoretical distribution.

Independence Test

Fama (1965) describes the serial correlation model for

testing the independence of price changes of a security.
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Serial correlation measures the tendency for the price

change of a security in one period to be associated with the

price change in some prior period. Insignificant serial

correlation would support the efficiency of financial

markets since it suggests that security returns move

independently over time. The hypothesis of the test is:

H2: The correlation coefficient of successive stock

price changes is zero.

The serial correlation coefficient for lag r is defined

as:

rT = (CoV (Ut, Ut-T) ]/[Var (Ut)]

where U, = ln(pricet) - ln(pricet. 1)

and a(r,) = 1[1/(N - 7)], standard error of r,

N is sample size.

The test examines the coefficients of daily price

changes, i.e., t = 1 with r = 1, 2,......, 10.

Independence is implied when the coefficients of daily price

changes are approximately equal to zero. The tests of

normality and independence indicate if weak-form efficiency

holds on the BSE.

Roll (1981) notes that positive serial dependence is

induced in portfolio returns by nonsynchronous trading while

individual securities display dependence in returns that is

negative and very small. Trading infrequency is suggested

as a cause of bias in the measurement of risk and return

using short-interval data. Schollhammer and Sand (1984)
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note that the aoutoregressive pattern observed in relatively

small stock markets can be linked to the practice of upper

price limits for buy orders and floor prices for sell

orders. Consequently, changes in stock price trigger

predictable patterns of subsequent price changes.

Turn of the Year Effect

The hypothesis for the test of the monthly return

pattern is:

H3 : The mean returns for each month are equal.

Model: Rit ijj + Eii

where Rit = the changes of ln(price) for the BSE Index

during time t.

Diis the dummy variable with j = 1, 2, ... , 12.

Turn of the Month Effect

The returns on the BSE Index were examined to determine

if there was any specific order of weekly returns within a

month. The weekly returns were tested for significant

differences using an F test.

The hypothesis of the test is:

H4: There is no difference among the weekly returns

within each month.

Model: Rit = W iDit + W2iD2t + W3jD3 t + W4jD4t + Eit

where Rit = the returns of the BSE Index in period t

Dit = 1 if the returns are in week 1
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0 otherwise

Wli = the mean returns on week 1

Eit = the residual

Turn of the Week Effect

The returns on the BSE Index were examined to determine

if there was any specific order of daily returns within a

week. The daily returns were tested for significant

differences using an F test.

The hypothesis of the test is:

H5: There is no difference among the daily returns

within each week.

Model: Rit = 1iDit + A2iD2t + A3iD3t + p4 D4t + AsiDst

+ Eit

where Dit= 1 if the returns are on Monday in period t

0 otherwise

A = the mean returns on Monday for the BSE Index

Test of the Pre-Holiday Effect on Stock Returns

Holidays might be a factor influencing stock returns.

Due to consumption and information effects, stock prices

might fluctuate more before holidays than at other times.

Holidays occur at different times in Bombay and other

exchanges. The BSE is closed for a week during the

Christmas period. There were also several non-scheduled

closures in Bombay prior to 1985. The tests of the pre-

-
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holiday effect on the BSE include a comparison of the means

of pre-holiday and non-pre-holiday returns. For the BSE,

the day preceding holidays was coded 1 if the holiday was a

single day holiday, 2 if the holiday was of duration two or

three days, and 3 if the holiday was of duration four days

or more excluding weekends, and other trading days were

coded as 0. Three dummy variables were used in the

regression. The hypothesis of the test is:

H6: There are no significant differences in return

patterns around holidays on the BSE.

The regression model is:

Rit = a 0 + aiD1 + ai 2D2 + ai 3D3 + Eit

where R= the return on the BSE Index

ao = the mean return for non-pre-holidays

ai = the difference between the mean return on non-pre-

holidays and the mean return on a pre-holiday before a

single day holiday when Di = 1

Eit = the error term

Di is the dummy variable for a pre-holiday before a single

day holiday

D2 is the dummy variable for a pre-holiday before a 2 or 3-

day holiday

D3 is the dummy variable for a pre-holiday before a holiday

of 4 days or more.
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The Relationship of Stock Return Patterns on the BSE and the

NYSE

The BSE Index and the S&P 500 Index were examined to

determine if there is a relationship between the stock

return patterns in both markets. The test employed to

examine the relationship is similar to that used in the

study by Jaffe and Westerfield (1985).

The hypothesis of the test is:

H7 : If the stock return pattern-on the BSE is identical

with the pattern on the NYSE, then the difference in daily

return on the indexes should not be significantly different

from zero, i.e.,

a = a2  *.* ** a5 =0

Model: Rus,t - Rbse,t = al dit + a2 d 2t + .... +a5 d5 t

+ ut

where Ru = return of S&P 500 Index during time t

Rbset = return of BSE Index during time t

dit = dummy variable which is equal to 1 on weekday 1 and 0

otherwise.

d2t = *****

Another model is used to analyze the relationship

between return patterns on the NYSE and the BSE with a lead

of 1.

Model: RUS't - Rbset+1 = a1 dit + a2 d2t + . . . .+a d5 t

+ ut

Lead 1 represents, for example, Monday return on the NYSE
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and Tuesday return on the BSE. The correlation coefficient

between returns on the NYSE and the BSE is evaluated using

leads and lags of 1,2,3 and 4 days and same day trading.

In summation, weak-form efficiency on the BSE is

analyzed using the Kolmogorov-Smirnov one-sample test for

normality and the serial correlation model for independence

of stock price changes. Seasonalities on the BSE are

tracked using regression models that test for turn of the

year, turn of the month and turn of the week effects. The

pre-holiday effect on stock returns is evaluated using a t

test. The relationship of stock return patterns on the BSE

and the NYSE is measured using regression models.

Model 1:R - Rbset = ad1 + . . .+d

+ -,R(Rus~t-1 bset-l) + P2(Rbse,t-1) +Ut

Model 2:Rus,t -Rbse,t = a dt + .... + aAt

+pfi(Rus,t-
1 - Rbse, t-1)

+p0 2 (Rus,t 2 - Rbset-2)

+ #3(Rbse,t-1) + ut

.-- I I I - -.71- .- 1-11 1-111- 
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CHAPTER FOUR

EMPIRICAL RESULTS

The results of the tests covering the period 1979-1990

are provided in this section. Results for the two

subperiods: 1979-1984 and 1985-1990 are provided in Appendix

A.3 since the partition did not substantively alter the

results described here. Individual stocks are identified by

number which corresponds to the numbering in Appendix A.2.

Tests For Normality

Table 4-1 provides the results of the Kolmogorov-

Smirnov test applied to the BSE Index data over the period

1979-1990. The significance level is a = .01. Table 4-1

shows that the probability associated with values greater

than D under the null hypothesis is p < .01. Inasmuch as

the p associated with the observed value of D is smaller

than a = .01, the null hypothesis is rejected. The critical

value of D is 0.035 while the -observed value of D is 0.077.

The implication is that the distribution of daily BSE Index

returns is not a normal distribution. Nonnormality may

result because the BSE Index, which is value-weighted, is

made up of 30 stocks which possess different

characteristics.

46
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The evidence of nonnormality is similar to that

observed in other studies pertaining to the distribution of

daily data. Cohen et al. (1980) observe that daily data

pose problems for empirical research because daily returns

are nonnormally distributed. The authors observe weak

serial correlation in individual securities' daily returns

and positive serial correlation in market index returns.

The problems are friction in the trading process causing a

bid-ask spread and price-adjustment delays that differ

systematically across securities. Reinganum (1981),

however, endorses the use of daily data because it increases

statistical power. The use of daily data provides more

degrees of freedom in statistical tests. He proceeds to

note that daily data is necessary to analyze daily trends.

Fama (1970) states that the distribution of monthly returns

are closer to normal than the distribution of daily returns.

Fama concludes that the distribution of daily returns are

substantially nonnormal. In this study of the BSE, daily

return data are used to analyze stock market seasonalities.

Fama (1970) notes that normally distributed data

simplify analysis. The statistical tools available for

analysis are more versatile. It is appropriate to depict

return and risk by the mean and variance of the distribution

of security returns only when the returns have a normal

distribution. Fama (1965) notes that security returns are

not random walks. Rather, they show evidence of being fair-

-
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game models. A statistical difference between fair games

and random walks is that the latter requires that serial

covariances between returns for any lag must be zero. There

is no such requirement with a fair game. Fama and Macbeth

(1973) state that it is permissible to use a t statistic for

data that is not normally distributed. The argument is that

the use of t statistics does not result in serious errors

because there is a bias toward rejection of the hypothesis.

Parametric and nonparametric tests will be used in this

study to validate results. The Kruskal-Wallis test is

nonparametric and tests the null hypothesis that the mean

returns are equal against the alternative that they are not.

The distribution approximates a chi-square distribution.

For individual stocks on the BSE during 1980-1990, the

results show that the hypothesis that biweekly returns

conform to a normal distribution cannot be rejected. As

noted in Appendix A.3, the distribution of returns of some

individual stocks for the subperiods, 1980-84 and 1985-90,

follow a normal distribution. The use of individual stock

data and biweekly intervals contributes to the distribution

being normal.

Tests For Independence

Table 4-2 shows the results of autoregression on the

daily returns of the BSE Index over the period 1979-1990.

Lags 1, 2, 8, 9 and 10 are significant. The results
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indicate serial correlation which may be present because of

high transaction costs and the prohibition on short selling.

Serial correlation of returns implies that trading

strategies could provide arbitrage profits. The opportunity

for arbitrage cannot be exploited because of high

transaction costs. The serial correlation is statistically,

but not economically significant. Moreover, the absence of

options and futures markets denies arbitrageurs a lower cost

alternative to trading in the spot or cash market. Options

and futures involve lower capital and trading costs. In the

case of options, there is a lower ceiling on maximum losses.

Consequently, risk is reduced by employing lower cost

alternatives. Trading infrequency is suggested as a cause

of bias in the measurement of risk and return using short-

interval data. The insignificance of lags 3,4,5,6 and 7

indicates independence of returns which is a characteristic

of efficient markets. The results of autoregression on the

biweekly returns of individual stocks over the period 1980-

1990 indicate negligible serial correlation in the biweekly

returns of individual stocks.

The distribution of BSE Index daily returns exhibits

nonnormality characteristics. Serial correlation is also

revealed in the lags of BSE Index daily returns. Cohen et

al. (1980) and Fama (1970) note that nonnormality in the

distribution of daily returns is to be expected and that

serial correlation of index returns is not unusual.

I NIPPON
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Normality and independence tests of biweekly returns of

individual stocks on the BSE reveal conformity to a normal

distribution and negligible serial correlation. The results

of the analysis of individual stocks indicate weak-form

efficiency on the BSE. Higher transaction costs, lack of

timely information and greater uncertainty about the future

inhibit participation in capital markets. Individual

investors receive tax relief only if shares are held for at

least three years which leads to low turnover of stocks. As

a result, the BSE exhibits weak-form efficiency in a limited

sense.

Turn of the Year Effect

The hypothesis of the turn of the year effect and other

anomalies are tested using parametric and nonparametric

tests. Table 4-3 shows the results of the regression for

the turn of the year effect over the period 1979-1990 for

the BSE Index. The F value is 1.988 and the value for the

Kruskal-Wallis test is 20.18. The Kruskal-Wallis procedure

is a nonparametric test. It is used to test the hypothesis

that the 12 months have identical means. The K-W test is

not sensitive to outliers and requires no distributional

assumptions about stock returns. It is less restrictive

than the F test, a parametric test, which assumes a normal

distribution.
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The mean return in April and June, 3.73 and 3.46

percent respectively, are significant at the .05 level.

December shows the highest mean return, 4.55 percent,

significant at the .01 level. April is the beginning of the

taxation year and higher mean returns in April may be

explained by the tax-loss-selling hypothesis. This

hypothesis maintains that investors are induced to sell

stocks with negative returns to recover capital losses at

the end of the tax year. The proceeds of these sales are

presumably reinvested at the beginning of the new tax year.

The aggregate effect is higher mean returns in April.

With respect to the high returns in June, it should be

noted that most Indian companies pay bonuses twice a year to

their employees, most frequently in June and December. It

is suggested that some of the funds find their way into the

stock market. Kato and Schallheim (1985) draw a similar

inference in their study of seasonalities in the Tokyo stock

market. However, it is strictly conjecture to associate the

June and December effects with the bonus schedule. It is a

relevant topic for future research.

The mean daily return in December is 0.3 percent which

is the highest for any month. December has consistently

exhibited higher returns while containing the fewest trading

days in the sample period. Appendix A.5 shows that the

average number of trading days in December is 15 while

February has the highest average of 18 days in the sample
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period. The BSE is closed for a week at the end of December

each year. This is a practice that is unique to the BSE.

Firms generally release positive information in December

before the market closes for a week at the end of the year.

It is suggested that this practice contributes to higher

returns for investors.. Penman (1987),, Penman and Baruch

(1990) and Chambers and Penman (1984) have studied the

reporting practices of firms with respect to earnings and

stock price reaction. They suggest that firms generally

announce positive earnings information promptly while

delaying the release of negative news. Another explanation

is that broker's recommendations are released towards the

end of the year. Brokers typically issue more buy

recommendations which contribute to buying pressure and

therefore higher prices.

"Window dressing" by mutual fund managers is offered as

another explanation of the December effect on the BSE.

Mutual funds rebalance their portfolios prior to year end to

remove securities which might be embarrassing if they

appeared on year-end balance sheets. Mutual fund managers

normally reduce cash positions before the reporting period.

Audited financial statements at year end are required of all

mutual funds. Mutual fund managers have a fiduciary

relationship with their clients. Periodic reporting is a

part of the monitoring costs involved in this relationship.

Mutual funds are major players in Indian stock markets and
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influence market direction. They invest in larger and more

active companies which corresponds to the composition of the

BSE Index. Gultekin and Gultekin (1983) note that Australia

has the highest mean stock returns in December. It is not

explained by the tax-loss-selling hypothesis since July is

the beginning of the tax year in Australia. No explanation

is offered by the authors for this phenomenon.

Turn of the Month Effect

Table 4-4 shows the results of the regression

evaluating the turn of the month effect over the period

1979-1990 for the BSE Index. The F value is 2.864 and the

figure for the Kruskal-Wallis test is 2.56. The hypothesis

of equality of weekly returns is rejected. The return in

week 4 is the highest at 0.67 percent and is significant at

the .05 level. The turn of the month effect on the NYSE

shows high returns in weeks 1 and 2 and lower returns in

weeks 3 and 4 according to Ariel (1987). The evidence of

highest returns at the last week in the month parallels the

pattern of highest returns in the last month of the year.

Appendix A.7 shows the average number of trading days by

week for the sample period, 1979-1990. Week 4 has the

highest number of trading days, on average, of 4.47 days.

The mean daily return in week 4 is also the highest at 0.15

percent. A combination of higher mean daily returns and
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fewer holidays in week 4 contribute to its having the

highest mean return.

Turn of the Week Effect

Table 4-5 indicates the results of the regression used

in analyzing the turn of the week effect over the period

1979-1990 for the BSE Index. The F value is 3.398 and the

value for the Kruskal-Wallis test is 9.77. The null

hypothesis of equality of weekday returns is rejected. The

mean return on Friday is the highest, 0.18 percent, and is

significant at the .01 level. The mean return on Tuesday,

0.13 percent, is significant at the .05 level and has the

second highest return. The reason for the high return on

Tuesday is not clear. The mean return on Monday is not

significant. The weekend effect may be present on the BSE,

albeit in a weak form, as it is on the NYSE.

French (1980) has noted a weekend effect in U.S.

security returns. Investors adopt security positions on

Fridays prior to the weekend. The passage of two

consecutive non-trading days accompanied by information

flows leads to the readjustment of portfolios on Mondays.

The net effect of this weekend phenomenon is a consistent

record of positive returns on Fridays and negative returns

on Mondays. A similar phenomenon is observed on the BSE.

Companies hold back negative information till the close of

the market on Friday. Positive information, on the other
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hand, is released without delay. Higher risk, the prospect

of new information after the close of market on Friday, is

accompanied by higher returns. The result, on average, is

higher returns on Friday.

Pre-Holiday Effect

Table 4-6 indicates the pre-holiday and non-pre-holiday

returns for the period 1979-1990. The pre-holiday test on

the BSE Index is not significant. The lack of significance

is in contrast to earlier findings of the weekend effect on

the BSE and similarities with the NYSE. High transaction

costs, the ban on short selling and the absence of an

options market may neutralize any opportunity for arbitrage.

It is a topic for future research.

Relationship of Return Patterns

Table 4-7 shows the results of the regression examining

the relationship between the day of the week effect in the

United States and the one in Bombay for the period 1979-

1990. In the model, Rus't is the return on the S&P at date t

and Rbset is the return on the BSE Index at date t. A dummy

variable is included for each weekday. The F value is

0.454 and therefore the results are not significant. The

null hypothesis of equality of return patterns on the NYSE

and the BSE cannot be rejected. The data has not been

aligned with respect to the difference in time zones between
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Bombay and New York. Same day trading refers to

contemporaneous trading and not simultaneous trading.

Weekly return patterns on the NYSE have been studied by

French (1980) and other researchers. The relationship of

return patterns among developed markets has been analyzed by

Jaffe and Westerfield (1985). The study of these

relationships is of interest because it provides clues to

market interdependence and distinctiveness. The weekend

effect is observed in both markets. Apparently investors in

both markets exhibit similar approaches on a weekday basis.

In spite of economic and cultural differences between the

U.S. and India, it appears that investors in both countries

react similarly to events such as the closure of markets on

the weekend. A similar pattern of companies withholding

negative information till market closing on Friday may

explain this finding. Previous studies of the weekend

effect by Keim and Stambaugh (1984) and Cross (1973) in the

U.S. have documented more sell orders by individual

investors as a consequence of decisions made during the

weekend. While information flows around the clock, trading

is conducted only during specific hours. Jaffe and

Westerfield (1985) indicate that the weekend effect has been

observed in most capital markets.

The similarity of return patterns on the BSE and the

NYSE for same day trading does not necessarily imply

interdependence of both markets or integration. The BSE is

*Mw- - . ": -, - ". i ,
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ten hours ahead of the NYSE. For example, the market in New

York opens on Mondays soon after the close of Monday trading

in Bombay. It seems unlikely that the BSE, a smaller

market, could influence returns on the NYSE. The

restrictions on foreign investment and participation in

Indian markets point to markets that are separated by more

than time and space.

Another model is tested to determine cross-correlations

between returns on one day in the United States and the next

day in Bombay. Lead 1 represents, for example, Monday

return on the NYSE and Tuesday return on the BSE.

Model: Rut - Rbse,t+" = a1 dit + a2 d2t + ... +a5 dst

+ ut

The F value is 2.279, as shown in Table 4-8, and the results

are significant at the five percent level. The relationship

is not uniform across all days of the week. There is an

inverse relationship between the pattern of returns on

Monday in New York and that of Tuesday on the BSE. Also,

there is an inverse relationship between the pattern of

returns on Thursday in New York and that of Friday on the

BSE. While Bombay and New York exhibit similar return

patterns on a corresponding weekday basis, the return

patterns are dissimilar when the correspondence is between

any trading day on the NYSE and the following trading day on

the BSE. Evidently, developments on any trading day on the

NYSE do not significantly influence returns on the following

Edam
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trading day on the BSE. One might expect the larger U.S.

market to influence return patterns on the BSE. Controls on

foreign exchange and foreign investments imposed by the

government of India serve to isolate the BSE.

Table 4-9 indicates the cross-correlation coefficients

of daily returns on the S&P 500 Index with the daily returns

on the BSE Index. None of the t-statistics is significant.

Table 4-9 reveals a lack of dependence between returns on

the NYSE and returns on the BSE. The BSE and NYSE do not

reveal any signs of integration. Rather, the markets appear

to be segmented. Strict controls on foreign exchange and

foreign investment in India serve to isolate the BSE.

It appears that the U.S. seasonal is similar to the

contemporaneous Bombay seasonal. It can be interpreted as a

reflection of investor behavior according to the day of the

week. Both the NYSE and the BSE exhibit the weekend effect

with highest mean returns on Friday and negative returns on

Monday. Although Bombay is ten and one-half hours ahead of

New York, the similarity of return patterns is not ascribed

to the influence of the BSE over the NYSE. The size of the

BSE and its isolation preclude its having a dominating

effect.

Interdependence of Markets

Model 1: Rust - Rbset =a d1 + . ... +asdst

+ p,1 (Rus,t 1 - Rbset-1) + P 2 (Rb se, t-1+u

Aw
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For the period 1979-1990, Table 4-10 indicates that the F

value is 4.155 and the results of the regression are

significant. The difference between the return on the S&P

500 Index and the return on the BSE Index for any period is

related positively to the difference in the immediate prior

period. The variable p, which measures the impact of the

difference in returns in the prior period, is equal to .09

and is significant at the .05 level. The relationship

underscores market efficiency. The variable P2. which

tracks the effect of the return on the BSE in the prior

period, is equal to -.04 and is not significant. Evidently,

information on the prior period's return on the BSE cannot

be used to predict the difference in the current period's

returns. The best indicator of the difference in next

period's returns is the difference in the current period.

The return spread follows a first-order autoregressive

process.

Another model tested is:

Model 2: Rust - Rbset =-- a d1 + .... + a5dt

+ " 1 (Rus,t 1 - Rbset-1)

+ " 2 (Rus,t-2 - Rbse,t-2)

+ "3(Rbse,t-1) + ut

For the period 1979-1990, model 2 yields an F value of 3.261

and therefore significant results. The results shown in

Table 4-11 indicate that the variable P,, which gauges the

impact of the difference in returns of the immediate prior
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period, is equal to .12 and is significant at the .01 level.

The variable 8 2 , which measures the effect of the difference

in returns two periods earlier, is equal to .01 and is not

significant. The variable 03, which is similar to 162 in

Table 4-16, is equal to .0009 and is not significant. The

difference in returns on the NYSE and the BSE Indexes is not

explained by the difference in returns two periods earlier.

The results shown in Table 4-10 confirm the findings

indicated in Table 4-9.

International Diversification

The motivation for investor interest in emerging

capital markets can be explained by a discussion of risk and

diversification. Foreign investors can now participate in

Indian equity markets through the India Growth Fund.

According to Sharpe (1964), the Capital Asset Pricing Model

implies that only systematic risk is compensated.

Unsystematic risk can be eliminated through diversification

of asset holdings while systematic risk is nondiversifiable

within an economy. The prospect of international

diversification opens opportunities for reducing systematic

risk especially when it involves capital markets that are

not integrated. International diversification has evolved

into an acceptable option in portfolio management. The

current policy of the Indian government does not permit

direct investment by foreign nationals in Indian stock

14- N;ll Wil VON
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markets. However, recent developments suggest that this

current policy might soon be reversed. In 1991, the stock

market in Seoul, South Korea rescinded its ban on foreign

participation in the Seoul stock market. The BSE is the

last major stock market in Asia with a ban on participation

by foreign nationals. The Securities and Exchange Board of

India, established in 1988, has a mandate to make

recommendations to the government on changes that will

propel the BSE and other stock markets in India to parity

with other major markets in Asia. Recent proposals from the

Securities and Exchange Board with respect to improving

market liquidity and coordinating activities on the BSE and

other stock markets in India point to more open markets.

Policymakers in government have been discussing the

feasibility of the privatization of firms in the public

sector. Restrictions on Indian nationals living abroad have

been eased considerably to allow participation in Indian

stock markets.

Correlation coefficients for emerging markets and the

U.S. market are typically quite low in spite of growing

worldwide interdependence. Eun and Shim (1989) observe that

the contemporaneous correlations of the U.S. with Asian and

European markets are low. While the trading hours of these

markets precede those of the U.S., occurrences in these

markets do not significantly affect the U.S. market. The

authors note that correlation between a foreign market and
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the U.S. is smaller, the farther away the market is from the

U.S. The dominant position of the U.S. in the world economy

is reflected in its status as the most influential stock

market in the world. The geographic and economic separation

between the U.S. and India contribute to a correlation

coefficient of the BSE and the S&P Indexes of 0.01 for the

five-year period ending December 1988 as shown in Appendix

A.6. Apart from risk diversification, low correlations

afford an opportunity for investors to maximize returns by

transferring funds from markets which have peaked to rising

markets. Appendix A.4 shows compounded annual returns for

capital markets in several countries. The data shows higher

returns on the BSE. Moreover, the BSE is open only for

three hours per day while the NYSE is open for six and one-

half hours. There are more holidays and unscheduled

closures on the BSE. These factors could affect volatility

on the BSE as a result of less trading time to react to

market information.

Nix and Nix (1988) note that from 1970 to 1985,

international portfolios provided gross returns two to three

times the returns in U.S. markets. They observe that

capital markets of other countries are growing at a faster

rate. 'Deregulation of capital markets and privatization of

state-owned enterprises are opening up vast unexplored

territories for the diligent investor. Solnik (1974)

compared the risk of an internationally diversified
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portfolio and a diversified portfolio of domestic stocks.

Solnik noted that an internationally diversified portfolio

would be one tenth as risky as a typical security and one

half as risky as a well-diversified portfolio of U.S. stocks

alone. He also observed that interindustry diversification

did not decrease risk as well as intercountry

diversification even after consideration of higher trading

and information costs as well as exchange rate risk.

The NYSE and the BSE exhibit some similarities. The

dominance of institutions is a case in point. The

similarity of weekday return patterns is another example.

Both markets are weak-form efficient though there is a

difference in the degree of efficiency. The best indicator

of the difference in returns of the NYSE and the BSE in the

current period is the difference in returns in the

immediately preceding period. In the presence of

transaction costs, investors cannot profit from trading

strategies. With respect to differences between the two

markets, the government is the dominant player in the Indian

economic scene whereas the private sector is the sovereign

power in the U.S. Key industries such as banking,

transportation and finance are owned by the public sector in

India whereas they are privately held in the U.S. The

systematic factors are significantly independent and the

markets appear to be segmented. U.S. investors cannot

participate in the BSE directly and Indian investors cannot
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invest in the NYSE because of foreign exchange controls.

Indian stocks are not listed on foreign stock exchanges and

only subsidiaries of multinational corporations can be

listed on the BSE. Moreover, India has adopted policies to

protect domestic industries and has instituted stringent

controls on imports and foreign investment. The net effect

has been a high degree of autonomy of the BSE. The BSE is

affected far less by external events and is impacted to a

greater degree by domestic factors such as the monsoons and

the harvest outlook. Appendix A.8 shows the performance of

the BSE and other stock markets in 1990. All prices are

converted into U.S. dollars. The BSE had total returns for

the 3-month and 12-month periods ending December 1990 of 11

and 55 percent respectively. Most markets, developed and

emerging, experienced significantly negative returns in

these periods because of a recessionary trend worldwide and

the Gulf crisis. The BSE was propelled by the outlook of a

bumper harvest. It seemed to ignore world events. The

findings of this study on the BSE might implicitly reflect

the impact of foreign exchange restrictions on security

returns on the BSE and relationships with other stock

markets.

-"



CHAPTER FIVE

SUMMARY AND CONCLUSIONS

The purpose of this study is to examine the efficiency

of the Bombay Stock Exchange (BSE) and to analyze the

relationship of return patterns on the BSE and the New York

Stock Exchange (NYSE). This research examines the daily

returns of the BSE and the S&P 500 Indexes for the period

April 1979 to July 1990 and two sub-periods, 1979 to 1984

and 1985 to 1990. Several measures were introduced to

invigorate the Indian economy, especially the private

sector, in 1985. The stock market benefitted from the

relaxation of stringent regulations of the private sector

and the move towards freer markets. Biweekly data on 27 of

the most active stocks on the BSE in the period November

1980 to November 1990 were also analyzed. The partitioning

of the sample period into two sub-periods, 1979-1984 and

1985-1990, does not exhibit any significant differences from

the results for the whole sample period. Perhaps the

changes instituted in 1985 have not caused significant

changes in stock return behavior because of investor apathy

and misgivings about permanence of changes.

The analysis of daily BSE Index return data reveals a

nonnormal distribution. Biweekly return data on individual

stocks indicate conformity of the return distribution of

65
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some stocks with a normal distribution. Previous studies

(Cohen et al., 1980) have noted that daily return data are

substantially nonnormal and index returns are serially

correlated. Consequently, both parametric and nonparametric

tests have been conducted to confirm the findings of this

study. Nonparametric tests do not require that the

distribution of data be normal. Serial correlation is

present in the daily BSE Index return data while it is

negligible for the biweekly returns of individual stocks.

While the distribution of the BSE Index daily returns

exhibits nonnormality characteristics, the distribution of

biweekly returns of individual stocks is shown to be normal.

Moreover, independence of the returns of individual stocks

is confirmed by the fact that serial correlation is neither

statistically nor economically different from zero. This

study confirms that the BSE exhibits weak-form efficiency

The analysis of seasonalities on the BSE reveals

several differences from stock return patterns on the NYSE.

With respect to the BSE Index, the turn of the year effect

indicates positive returns in April, June and December with

December exhibiting the highest mean return. Cash positions

are highest in December, presumably, because of bonus

payments by employers and rebalancing of portfolios by

institutions. Positive returns in April are similar to the

pattern in the U.K. Typically the taxation year in India

runs from April 1 to March 31.



67

While the NYSE exhibits the highest mean return in

January, the pattern on the BSE displays highest mean return

in December. The payment of bonuses in December contributes

to elevated cash positions among individual and

institutional investors. Portfolio consolidations are made

on the BSE at the end of the calendar year, namely December,

rather than at the beginning of the year as on the NYSE.

The dominance of government-controlled mutual fund and

insurance companies on the BSE makes institutional presence

a pivotal factor. The tax-exempt status of government-

controlled institutions may explain the strong showing in

December. Reporting practices and higher cash positions are

the overriding factors in the occurrence of the December

effect. Institutions engage in window dressing and trading

is concentrated on large firms. It is interesting to note

that the December effect has been detected in only one other

market, Australia. It is yet another indication of the

unique characteristics of the BSE.

The turn of the month effect on the BSE reveals that

week 4 has the highest return. The evidence of highest

returns at the last week in the month mirrors the pattern of

highest returns in the last month of the year. The practice

of end-of-period reporting by the dominant presence in the

market, institutional investors, is a catalyst for this

phenomenon. It is suggested that the reporting of positive
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information by firms in the last period in the month may

contribute to this pattern of returns.

The turn of the week effect on the BSE indicates

highest returns on Friday with Tuesday having the second

highest return. The return on Monday is the lowest. The

release of negative information by firms after the market

close on Fridays may cause the weekend effect. Most stock

markets exhibit the weekend effect. The analysis of pre-

holiday returns does not yield significant returns. The

presence of high transaction costs and the ban on short

selling may explain this finding. The absence of options

and futures markets may also contribute to this condition.

An examination of return relationships on the BSE and NYSE

indicates that the weekday seasonal in the U.S. is similar

to the contemporaneous seasonal in Bombay. The U.S.

seasonal led by one day is different from the Bombay

seasonal. The NYSE and the BSE appear to be segmented

rather than integrated. Foreign exchange controls prevent

Indian residents from investing on the NYSE. Non-Indians

are not permitted to invest directly on the BSE. Indian

stocks are not listed in foreign stock exchanges and only

subsidiaries of foreign firms are listed on the BSE. Major

blocks of shares of large Indian firms are held by

government-controlled agencies.

Same day trading reveals similar daily return patterns

on the BSE and the NYSE. The weekend effect is observed in
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both markets. Investor trading strategies are presumably

similar on a weekday cycle. The cross-correlations between

returns on any trading day on the NYSE and the following

trading day on the BSE do not reveal interdependence. Other

regressions indicate that the difference between the returns

of the S&P 500 and BSE Indexes is related positively to the

difference in the immediate prior period. The difference in

returns two periods earlier is not significant in explaining

the current difference. The current return on the S&P 500

Index is not significant in explaining the current return on

the BSE Index. The BSE is isolated from other stock markets

by design. Foreigners are not permitted to invest directly

in the BSE and Indian nationals cannot participate in U.S.

markets because of foreign exchange controls. Foreign

investment is strictly controlled to protect domestic firms.

The BSE was one of the few markets that was unscathed by the

worldwide market collapse in October 1987. There was a

similar experience in August 1990.' While stock markets

around the world had sharp declines as a result of the Gulf

crisis, the BSE was racing off to all-time highs.

The concept of lifetime employment is more prevalent

among Indian companies in comparison to U.S. firms.

Maximization of shareholder wealth reflected in a

maximization of share price is the primary goal of U.S.

firms. Indian firms are more likely to pursue the goal of

maximization of corporate wealth similar to the strategy of
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Japanese firms. The corporate family consists of a diverse

group of stakeholders which includes employees, managers,

creditors, owners, etc. A stronger and wealthier firm is

more likely to be able to take care of all stakeholders.

Maximizing stockholder wealth through maximization of stock

price is not a primary goal in an environment which pursues

corporate wealth maximization. Market efficiency is

sacrificed in the process since stock price does not fully

reflect intrinsic value.

An examination of co-integration between the BSE and

the NYSE reveals a segmentation of these markets. The

restrictions and the isolation of the BSE may account for

the segmentation of these markets. The best indicator of

the difference between the returns of the S&P 500 and the

BSE Indexes in the current period is the difference in the

immediate prior period. This finding indicates that the

difference in returns on the S&P 500 and the BSE Indexes

follows a first order autoregression. There is a spread

between the returns of the indexes which remains constant

implying market efficiency in both markets. However each

index does not contribute to explaining the return on the

other index which is a further confirmation of the

segmentation of these two- markets.

In efficient markets, stock prices fully reflect all

relevant information instantaneously. In less than

efficient markets, there are more opportunities to identify
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undervalued stocks because of time lags in information

flows. Intrinsic value can be defined as the present value

of expected future cash flows. Lack of timely information

enhances the probability of market price and intrinsic value

being out of synchronization. Investment banking is at its

infancy. Further, there is a very small contingent of

financial analysts. Manual recording of stock prices and

other data, till recently, hinders financial analysis.

Accounting data is of limited value because of the lack of

uniformity in the application of accounting principles.

Individual investors are at a greater disadvantage because

of their limited resources in analyzing financial data in

such an environment. The result of these conditions is that

equity embodies higher risk. Accurate, timely and relevant

data will reduce risk to investors considerably. Opening

the BSE to the international investment community may result

in better functioning markets as a result of more security

analysis. Increased funds for economic growth is another

possible outcome. Investor confidence will be enhanced by a

movement towards compatibility with more efficient markets

by a revision of standards, regulations and controls.

In summation, the BSE has exhibited weak-form

efficiency, in a limited sense, similar to other emerging

securities markets. This study shows some interesting

similarities of the BSE and the NYSE. It also exposes the

dissimilarities. The weekend effect is observed in both
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markets, albeit in a limited sense on the BSE. The pattern

of daily returns is similar in both markets. Institutions

dominate trading on the NYSE and the BSE. The similarity of

weekday return patterns across most capital markets may be

due to a common practice of withholding negative information

till the close of trading on Fridays.

The dissimilarities between the BSE and the NYSE are

striking. The government is a major player on the BSE

through its domination of the mutual fund, banking and

insurance industries. The most conspicuous phenomenon is

the December effect on the BSE which has been observed in

only one other market. The explanation for this unique

phenomenon may lie in a number of factors such as higher

cash positions of institutional and individual investors as

a result of bonus payments in December, fewer trading days,

the reporting practices of institutional investors and the

tax-exempt status of government-controlled institutions.

Moreover, individuals receive tax relief only if shares are

held for at least three years. Consequently, tax-loss

selling has a limited effect.

The turn of the month effect reveals highest mean

returns in the fourth week in contrast to the NYSE which

exhibits highest mean returns in the first week of the

month. Cash flow patterns as a result of salary and

dividend payments at the last week of the month are perhaps

the contributing factor. The pre-holiday effect is not
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significant on the BSE whereas it is shown to be significant

on the NYSE. A possible explanation is the impact of higher

transaction costs and the ban on short selling.

The BSE and the NYSE appear to be segmented. Foreign

exchange controls and restrictions on foreign investments in

India have served to isolate the BSE from other markets.

The markets do not appear to have any significant influence

over each other. The difference in returns in the current

period is influenced only by the difference in returns in

the previous period. However, as noted earlier, the pattern

of daily returns is similar in both markets. An examination

of the relationship of return patterns on the NYSE and the

BSE confirms earlier findings of return patterns on the NYSE

and the BSE. The similarity of daily return patterns does

not extend to monthly and yearly seasonals. The anomalies

observed on the BSE support the international evidence that

stock market seasonalities are generally world-wide

phenomena. Another item of interest is that the BSE has

provided higher returns as shown in Appendix A.4. U.S.

investors can tap into the BSE through the India Growth

Fund. This provides an opportunity for increasing total

return while reducing systematic risk. The lowering of

barriers to foreign investment in India and open and free

markets will benefit the Indian economy and international

investors. An area for future research is an examination of
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return patterns of the India Growth Fund and their

relationship to those on the NYSE.

The empirical findings in this paper suggest that

abnormal returns may be earned by buying stocks in November

and selling them in the following December or buying stocks

on Monday and selling them on the following Friday. The

limitations of this study have not permitted research of the

semistrong-form efficiency of the BSE. Daily price data on

individual stocks and information on dividend, bonuses and

stock splits will be required to conduct this research. The

efficiency of the BSE with respect to publicly available

information can be tested and analyzed. The impact on the

BSE of recent relaxations on international investment and

trade in India is another topic for future research.

In 1988, the Income Tax Act was amended to require all

companies to submit returns for tax assessment for the

period April 1 to March 31 starting in 1989. A future study

can assess the effect on stock return patterns by the

adoption of a uniform tax year. The Securities and Exchange

Board of India was established in April 1988. Several

measures were introduced in 1990 to improve market liquidity

and investor protection. The impact of these measures on

market efficiency will be an appropriate topic for future

research. While Mookerjee (1988) analyzed the relationship

between Indian stock markets and the macroeconomy over the

period 1949-1981, a- more current study of the relationship
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between the BSE and macroeconomic variables would be of

interest because of the changes introduced in recent years

to remove impediments to a free market economy.
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TABLE 4-1

KOLMOGOROV-SMIRNOV TEST FOR NORMALITY
OF DAILY BSE INDEX RETURNS

1979-1990

MOMENTS

N
MEAN
STD DEV
SKEWNESS
USS
cv
T:MEAN=0
SGN RANK
NUM A= 0
D:NORMAL

2255
.000951707
0.0143896

0.34943
0.468758
1511.98
3.14071

83858
2250

0.0772322

SUM WGTS
SUM
VARIANCE
KURTOSIS
CSS
STD MEAN
PROB> ! T!
PROB>.!S!

2255
2 1461

.000207061
4.24419
0.466715

.000303023
0.00170727
0.00651027

PROB>D <.01
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TABLE 4-2

AUTOREGRESSION ON THE DAILY RETURNS OF THE BSE INDEX

1979-1990

ORDINARY LEAST SQUARES ESTIMATES

SSE 0.4666725 DFE 2253MSE 0.0002071338 ROOT MSE 0.01439215
SBC -12714.4 AIC -12725.8REG RSQ 0.0001 TOTAL RSQ 0.0001DURBIN-WATSON 1.8068

ESTIMATES OF THE AUTOREGRESSIVE PARAMETERS

COEFFICIENT STD ERROR

1 -0.10016678 0.02109684 -4.7479512 0.05563445 0.02118336 2.6263283 0.00425964 0.02118108 0.2011064 0.01227875 0.02116696 0.5800905 0.02693961 0.02115583 1.2733896 -0.03474791 0.02115583 -1.6424757 -0.03686677 0.02116696 -1.7417138 -0.05755168 0.02118108 -2.7171279 0.04276151 0.02118336 2.01863710 -0.04114327 0.02109684 -1.950210

LAG
T RATIO
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TABLE 4-3

TEST FOR THE TURN OF THE YEAR EFFECT ON THE BSE

1979-1990

Model: R1t = ZijD. + E..

ANALYSIS OF VARIANCE

SUM OF
SOURCE DF SQUARES

MODEL
ERROR
U TOTAL

MEAN
SQUARE

12 0.004933134 0.000
2243 0.46382472 0.000
2255 0.46875785
ROOT MSE 0.01438011
DEP MEAN 0.0009517066
C.V. 1510.982
A-RUSAAL-WALLIS TEST 20.18 PROB > CHISQ 0.0429

PARAMETER ESTIMATES

F VALUE

411094
206788

1.988

R-SQUARE
ADJ R-SQ

PROB>F

0.0218

0.0105
0.0052

PARAMETER
ESTIMATE

STANDARD
ERROR

T FOR HO:
PARAMETER=0 PROB > !T!

JANUARY 0.000218227
FEBRUARY 0.001228042
MARCH 0.000359887
APRIL 0.002263223
MAY 0.000909117
JUNE 0.001921943
JULY 0.001783490
AUGUST -0.001222112
SEPTEMBER 0.001187686
OCTOBER 0.000174086
NOVEMBER -0.000559062
DECEMBER 0.003033004

0.001043243
0.001045999
0.001024541
0.001035103
0.001004351
0.000987630
0.001029781
0.001083942
0.001063009
0.001063009
0.001096473
0.001136848

0.209
1.174
0.351
2.186
0.905
1.946
1.732

-1.127
1.117
0.164

-0.510
2.668

0 8343
0.2405
0.7254
0.0289
0.3655
0.0518
0.0834
0.2597
0.2640
0.8699
0. 6102
0.0077
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TABLE 4-4

TEST FOR THE TURN OF THE MONTH EFFECT ON THE BSE

1979-1990

Model: R = Wi1D1 + W2jD2t + W3 jD3 t + W4 D4t + Eit

ANALYSIS OF VARIANCE

SUM OF MEAN
SOURCE DF SQUARES SQUARE F VALUE PROB>F

MODEL 4 0.002373801 0.000593450 2.864 0.0221ERROR 2251 0.46638405 0.000207190
U TOTAL 2255 0.46875785

ROOT MSE 0.01439409 R-SQUARE 0.0051
DEP MEAN 0.0009517066 ADJ R-SQ 0.0033
C.V. 1512.45
KRUSKAL-WALLIS TEST 2.56 PROBE > CHISQ 0.4641

PARAMETER ESTIMATES

PARAMETER STANDARD T FOR HO:
ESTIMATE ERROR PARAMETER=0 PROB>!T!

WEEK 1 0.001165644 0.000609897 1.911 0.0561WEEK 2 0.000614736 0.000617709 0.995 0.3198WEEK 3 0.000531509 0.000611546 0.869 0.3849WEEK 4 0.001445220 0.000587147 2.461 0.0139
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TABLE 4-5

TEST FOR THE TURN OF THE WEEK EFFECT ON THE BSE

1979-1990

Model: Rit = 1Dt + A 2 D2t + A3iD3t
+ 4iD4t + 145D t + Eit

ANALYSIS OF VARIANCE

SUM OF MEAN
SOURCE DF SQUARES SQUARE F VALUE PROB>F

MODEL 5 0.003512995 0.000702599 3.398 0.0048ERROR 2250 0.46524486 0.000206775
U TOTAL 2255 0.46875785

ROOT MSE 0.01437969 R-SQUARE 0.0075
DEP MEAN 0.0009517066 ADJ R-SQ 0.0053
C.V. 1510.937
KRUSKAL-WALLIS TEST 9.77 PROB > CHISQ 0.0446

PARAMETER ESTIMATES

PARAMETER
ESTIMATE

STANDARD T FOR HO:
ERROR PARAMETER=0 PROBE > !T!

MONDAY -0.000722999 0.000791576 -0.913 0.3611TUESDAY 0.001337655 0.000661179 2.023 0.0432WEDNESDAY 0.000592547 0.000647629 0.915 0.3603THURSDAY 0.001205666 0.000652276 1.848 0.0647FRIDAY 0.001847565 0.000661179 2.794 0.0052

I I will

- .0. V
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TABLE 4-6

TEST OF THE PRE-HOLIDAY EFFECT ON THE BSE

1979-1990

Rit ao0 + alD1 + a, 2D2 + ai3D3 + Eit

ANALYSIS OF VARIANCE

SOURCE DF SUM OF SQUARES MEAN SQUARE F VALUE PROB > F

MODEL 3 0.000487804 0.000162601 0.848 0.5897ERROR 1924 0.48455077 0.000251846
CORRECTED
TOTAL 1927 0.48503857

ROOT MSE 0.01586964 R-SQUARE 0.0010
C.V. 1403.118

PARAMETER STANDARD T FOR HO: PROB>TVARIABLE DF ESTIMATE ERROR PARAMETER=0

INTERCEPT 1 0.000887588 0.000408664 2.172 0.0300Dl 1 0.001376333 0.000999089 1.378 0.1685D2 1 0.000340127 0.001713050 0.199 0.8428D3 1 0.000821905 0.003139008 0.262 0.7935

44W,0104 , A
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TABLE 4-7

RELATIONSHIP OF RETURN PATTERNS ON BSE AND NYSE

1979-1990

SAME DAY TRADING ON NYSE AND BSE

Model:Rus, - Rbset = a dit + a2 d2t + .. ..+t5 d5t
+ ut

ANALYSIS OF VARIANCE

SOURCE DF
SUM OF

SQUARES
MEAN

SQUARE F VALUE

MODEL 5
ERROR 2196
U TOTAL 2201

ROOT MSE
DEP MEAN
C.Ve

0.000734753
0.71070828
0.71144303
0.01798993

-0.0000335722
-5358.58

PARAMETER ESTIMATES

0.000146951
0.000323638

R-SQUARE
ADJ R-SQ

0.454 0.8123

0.0010
-0.*0012

PARAMETER
ESTIMATE

MONDAY -0.000133105
TUESDAY -0.000137414
WEDNESDAY 0.000290690
THURSDAY -0.000633911
FRIDAY -0.001028926

STANDARD T FOR HO:
ERROR PARAMETER=0 PROB > !T!

0.001023411
0.000830698
0.000814366
0.000827178
0.000836987

-0.130
-0.165

0*357
-0.766
-1.229

0.8965
0 8686

0. 7212
0 4435
0.2191

PROB>F
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TABLE 4-8

RELATIONSHIP OF RETURN PATTERNS ON BSE AND NYSE

1979-1990

LEAD 1

Model:Rus, - Rbset+1 = , d + 2 dt + . .+ d
+ ut

ANALYSIS OF VARIANCE

SOURCE
SUM OF

CSTT ,c
JUARS SQUARE F VALUE PROB>F

MEAN

MODEL 5
ERROR 2205
U TOTAL 2210

ROOT MSE
DEP MEAN
C.V-

0.003397766
0.65742971
0.66082747
0.01726714

-0.00048835
-3535.81

PARAMETER ESTIMATES

0.000679553
0.000298154

R-SQUARE
ADJ R-SQ

2.279 0.0440

0.0051
O.OO29

PARAMETER
ESTIMATE

STANDARD T FOR HO:
ERROR PARAMETER=0 PROB > !T!

MONDAY
TUESDAY
WEDNESDAY
THURSDAY
FRIDAY

-0.001847197
0.000460045

-0.000244746
-0.001655504
0.001207980

0.000823179
0.000782449
0.000784870
0.000799028
0.000947657

-2o244
0.588

-0.312
-2.072
1.275

-- .l1.-7-

0.0249
0.5566
0.7552

0. 384

DF

-- - . . .111
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TABLE 4-9

UNCONDITIONAL CORRELATIONS OF DAILY RETURNS
BETWEEN THE NYSE AND THE BSE

Lead or Lag Days Correlation Coefficient T Value

Lead 4 .00604 .7772

Lead 3 .01570 .4620

Lead 2 -.01733 -.4165

Lead 1 -.02134 -.3171

0 -.00069 .,9741

Lag1 .02365 .2675
Lag 2 -. 02519 -. 2376
Lag 3 .05004 .0190

Lag 4 -.00375 -.8606

Lead 1 refers to correlation between, for example, Monday'sreturn on NYSE and Tuesday's return on BSE.

Lag 1 refers to the reverse situation.
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TABLE 4-10

RELATIONSHIP OF RETURN PATTERNS ON BSE AND NYSE

1979-1990

Model: Rus,t - Rbse,t = a 1d + ... .+a5d5t + (R
- Rse,t-1) + 2(Rbse,t- l)
+ Ut

ANALYSIS OF VARIANCE

SUM OF MEAN
SOURCE DF SQUARES SQUARE F VALUE PROB>F

MODEL 7
ERROR 1759
U TOTAL 1766

ROOT MSE
DEP MEAN
C.V.

0.008473272
0.51249130
0.52096457
0.01706909

0.0001405827
12141.67

0.001210467
0.000291354

R-SQUARE
ADJ R-SQ

PARAMETER ESTIMATES

PARAMETER
ESTIMATE

STANDARD T FOR HO:
ERROR PARAMETER=0 PROB > !T!

MONDAY
TUESDAY
WEDNESDAY
THURSDAY
FRIDAY
' 1

0.000324161
0.001090313
0.001075775
-0.000386611

- 0.000857806
0.08843177

0.001073291
0.001006004
0.000838223
0.000836428
0.000864070

O-n4058543
. 2.179 0.0295

02 -0.04329940 0.05041963 -0.859 0.3906

0.302
1.084
1.283

-0.462
-0.993

0.7627
0.92786
0 1995
0.6440
O.3210

0.00024.155

0.0163
0.0123

'Mmawavow 

, a"
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TABLE 4-11

RELATIONSHIP OF RETURN PATTERNS ON BSE AND NYSE

1979-1990

Model: Rus, - Rbset = + .... + 5
+ Pi(Rugt-1  Rb, set-l)
+ #2(Rug t-2 - Rbset-2)
+ P3(Rbse,t-l) + Ut

ANALYSIS OF VARIANCE

SUM OF MEAN
SOURCE DF SQUARES SQUARE F VALUE PROB>F

MODEL 8
ERROR 1419
U TOTAL 1427

ROOT MSE
DEP MEAN
C.V.

0.007530354
0.40961228
0.41714263
0.01699007

-0.000244325
-6953.88

0.000941294
0.000288663

R-SQUARE
ADJ R-SQ

3.261 0.0011

0.0181
0.0125

PARAMETER ESTIMATES

PARAMETER
ESTIMATE

STANDARD T FOR HO:
ERROR PARAMETER=0 PROB > !T!

M.DAY V.VUUU1152442 -0.488 0.6254TUESDAY 0.001262599 0.001097898 1.150 0.2503WEDNESDAY 0.000913428 0.001054589 0.866 0.3866THURSDAY -0.001276416 0.000898351 -1.421 0.1556FRIDAY - 0.001064864 0.000907839 -1.173 0.2410VAR 1 0.12239431 0.04485025 2.729 0.0064VAR 2 0.01258135 0.02585475 0.487 0.6266VAR 3 0.000899098 0.05777948 0.016 0.9876

MONDAY -n-nnR,>nr A f% t% I '1 9-- ^ A A oft
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A.1
THE BSE INDEX OF EQUITY PRICES

The equity shares of 30 companies have been selected

for the purpose of compiling the index. The selection was

made on the basis of market activity with due representation

to the major industries. The companies selected and the

industrial group to which they belong are as follows:

NAME

Associated Cement Co.
Ballarpur Industries
Century Spinning
Bombay Dyeing
Reliance Industries
Gwalior Rayon
Indian Rayon
Indian Rayon
Great Eastern Shipping
Siemens
Peico Electronics
Tata Power
Tata Steel
Hindustan Aluminum
Tata Engineering
Larsen & Toubro
Kirloskar Cummins
Premier Automobiles
Hindustan Motors
Mahindra & Mahindra
Mukand Iron
Zenith Ltd.
Gujarat State Fertiliser
Indian Organic
Hindustan Lever
Glaxo
Food Specialties
Ceat Tyres
Voltas
Indian Hotels
ITC Ltd.

INDUSTRY GROUP

Cement
Paper
Textiles
Textiles
Textiles
Textiles
Textiles
Textiles
Shipping
Electricals
Electricals
Utilities
Iron & Steel
Aluminum
Engineering
Engineering
Engineering
Automobiles
Automobiles
Automobiles
Metal Products
Metal Products
Chemicals
Chemicals
Chemicals
Pharmaceutical
Food Products
Tyres
Trading
Miscellaneous
Miscellaneous



89

A.2
INDIVIDUAL STOCKS IN SAMPLE

NUMBER NAME

1 Ashok Leyland
2 Associated Cement

3 Atlas Copco

4 Bajaj Auto
5 Baroda Rayon
6 Birla Jute

7 Bombay Dyeing
8 Brooke Bond
9 Century Spinning

10 Colgate Palmolive

11 DCM

12 Dunlop

13 Escorts

14 Food Specialties

15 Gwalior Rayon

16 Hindustan Lever

17 Indian Organic
18 Indian Rayon

19 Ingersoll Rand
20 J.K. Synthetics

21 Larsen & Toubro

22 Mahindra & Mahindra

23 National Organic
24 Premier Auto

25 Shriram Fibres

26 Tata Steel

27 Telco
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A. 3
EMPIRICAL RESULTS FOR SUBPERIODS

The results of the Kolmogorov-Smirnov test applied to

the BSE Index data for the period 1979-1984 show that the

probability associated with values greater than D under the

null hypothesis is p < .01. The null hypothesis that the

distribution of daily index returns follows a normal

distribution is rejected. The results of the Kolmogorov-

Smirnov test applied to the BSE Index data covering the

period 1985-1990 show that the probability associated with

values greater than D under the null hypothesis is p < .01.

The null hypothesis is rejected. These results are similar

to those discussed earlier for the period 1979-1990.

For individual stocks on the BSE during 1980-1984, the

results of the Kolmogorov-Smirnov test show that for stocks

5, 11, 12, 15, 17, 19, 20 and 26, the hypothesis that the

distribution of biweekly returns conforms to a normal

distribution is rejected. The null hypothesis cannot be

rejected for other stocks in the sample. For individual

stocks on the BSE during 1985-1990, the results show that

stock 1's distribution of biweekly returns has a probability

associated with values greater than D under the null

hypothesis is p > .15. The hypothesis that stock l's

distribution of biweekly returns conforms to a normal

distribution cannot be rejected. The results for other

stocks in the sample reveal that the probability associated
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with values greater than D under the null hypothesis is p <

.01. The null hypothesis is therefore rejected for other

stocks in the sample. AS discussed in chapter four, the

distribution of individual stock returns have a greater

tendency towards being normally distributed than stock index

returns . Biweekly returns have been found in prior studies

to be closer to normal returns than daily returns. It could

be due to the fact that biweekly returns have a higher

probability of being equi-spaced compared to daily returns

because of infrequent trading.

The results of autoregression on the daily returns of

the BSE Index for the period 1979-1984 show negligible

serial correlation. The results of autoregression on the

daily returns of the BSE Index over the period 1985-1990

indicate that lags 1,2, 7 and 8 are significant. Contrary

to the results for period 1979-1990, there is negligible

serial correlation in the sub-periods for the daily returns

of the BSE Index. The reasons for the difference in results

are not clear.

The results of autoregression on the biweekly returns

of individual stocks over the period 1980-1984 indicate

negligible serial correlation in the biweekly returns of

individual stocks. The results of autoregression on the

biweekly returns of individual stocks over the period 1985-

1990 indicate negligible serial correlation in the biweekly

returns of individual stocks. Roll (1981) notes that
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portfolio return dependence is induced by non-synchronous

trading. Individual stock returns, particularly at longer

intervals, exhibit less tendencies towards serial

correlation. The results correspond to those of the period

1980-1990.

The results of the regression for the turn of the year

effect over the period 1979-1984 for the BSE Index show that

the mean return in December is significant and the highest.

This finding corresponds to the result for the whole

sampling period. The regression for the turn of the year

effect over the period 1985-1990 for the BSE Index shows

that the mean return in August is significant and is the

lowest. This finding may be an aberration because of the

short time span.

The results of the regression used in analyzing the

turn of the month effect over the period 1979-1984 for the

BSE Index show that the mean returns on weeks 1 and 4 are

significant with week 4 having the highest return. This

finding corresponds to the results for the whole sample

period. The results of the regression used in analyzing the

turn of the month effect over the period 1985-1990 for the

BSE Index indicate the results are not significant. It is

not clear if these findings are due to the liberalization

policies introduced in 1985.

The results of the regression used in analyzing the

turn of the week effect over the period 1979-1984 for the
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BSE Index show that the results are not significant. The

results may be an aberration because of the short time span.

The results of the regression used in analyzing the turn of

the week effect over the period 1985-1990 show that the

mean return on Friday is significant and is the highest.

The mean return on Thursday is significant and is the second

highest. This finding corresponds to the results for the

whole sample period.

The pre-holiday and non-pre-holiday returns for the

period 1979-1984 reveal that the test on the BSE Index is

not significant and the hypothesis of no significant

differences in return patterns around holidays cannot be

rejected. The pre-holiday and non-pre-holiday returns for

the period 1985-1990 show that the tests are not significant

and the null hypothesis cannot be rejected. These results

are similar to those for the whole sampling period.

The results of the regression examining the

relationship of stock return patterns on the BSE and the

NYSE for the period 1979-1984 show that the regression of

same day trading on the BSE and the NYSE is not significant.

Lead 1 which represents a comparison of the Monday return on

the NYSE and Tuesday return on the BSE shows significant

results. These findings parallel those for the whole

sampling period. The results of the regression examining

the relationship of return patterns on the NYSE and BSE for

the period 1985-1990 show that same day trading and lead 1
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do not yield significant results. It could be interpreted

that liberalization policies introduced in 1985 may have

contributed to developments on the NYSE influencing returns

on the BSE on the following trading day.

The relationship between returns on the NYSE and the

BSE for the period 1979-1984 indicate that the results are

significant. The variable (Rus,t-i - Rbse,t-1) is positive and

significant; It indicates that the difference between the

return on the S&P 500 Index and the return on the BSE Index

for any period is related positively to the similar

difference in the immediate prior period. This finding

corresponds to the results for the whole sampling period.

For the period 1985-1990, the results show that none of the

variables is significant in explaining the difference in

returns of the NYSE and the BSE. It is not clear if policy

changes in 1985 may have caused this change.

None of the regression models yields significant

results over the period 1979-1984. For the period 1985-

1990, model 1 yields significant results. The difference in

returns of the immediate prior period is significant and

positive.
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A.4 COMPOUNDED ANNUAL RETURNS IN US$

DECEMBER 1975-83

Chile 27.7
Korea 21.5
India 20.4
Jordan 19.9
Argentina 18.7
Japan 16.8
Brazil 16.7
Singapore 15.0
Thailand 14.6
USA 13.5
World 12.1
Hong Kong 9.2
Zimbabwe 0.8
Mexico -1.4

Source: IFC Emerging Markets Data Base



96

A.5 AVERAGE NUMBER OF TRADING DAYS BY MONTH

1979-90

January 17.5
February 18.0
March 18.0
April 16.5
May 17.4
June 18.0
July 16.7
August 16.O
September 17.0
October 17.0
November 16.0
December 15.0
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A.6 CORRELATION COEFFICIENT MATRIX
OF BSE AND OTHER MARKETS

PRICE INDEXES
(5 Years Ending December 1988)

INDIA
USA 0.01
JAPAN 0.01
ARGENTINA 0.12
BRAZIL -0.08
CHILE -0.03
GREECE -0.02
KOREA 0.01
MEXICO 0.00
THAILAND 0.00
ZIMBABWE 0.20

Source: IFC Emerging Markets Data Base
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A.7 AVERAGE NUMBER OF TRADING DAYS BY WEEK
ON THE BSE
1979-1990

WEEK 1 4.12 DAYS

WEEK 2 4.03 DAYS

WEEK 3 4.07 DAYS

WEEK 4 4.47 DAYS
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A.8 STOCK MARKET PERFORMANCE
(Converted Into U.S. $)

1990

TOTAL RETURN
MARKET 3 MONTHS 12 MONTHS

BSE 11% 55%
JAPAN -6 -27
UK -7 22
DENMARK -7 23
NETHERLANDS -8 11
BELGIUM -11 3
AUSTRIA -30 31
SWEDEN -29 -7
FINLAND -25 -29
NEW ZEALAND -25 -31
SINGAPORE -23 -1
BRAZIL -48 -65
PHILIPPINES -45 -59
TAIWAN -39 -65
LATIN AMERICA -20 -20
ASIA -24 -46

Source: Morgan Stanley Capital International Perspective
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