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(ABSTRACT)

This dissertation examines stock price behavior on the Hong Kong stock market in
terms of normality of returns and the efficiency of that market. The results reveal that
the Hong Kong stock market is efficient, although the degree of efficiency is somewhat
different from what has been found for securities traded in the U.S. market. Moreover,
it was found that as a small but active stock market, the Hong Kong market is sensitive

and highly vulnerable to international events.

The study also analyzes the relationship among different national equity markets, i.e.,
the U.S., the U.K,, Japan, and Hong Kong. The results show that a substantial amount
of multi-lateral interaction is present among national equity markets. In addition, some
common seasonal patterns of stock price movements appear across the different national
markets, and innovation transmissions from market to market are significant and effi-
cient. The study provides added support to the hypothesis of an integrated world finan-

cial market.
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Chapter 1

Introduction

Efficient markets imply that security prices fully reflect all available information. Operationally, this
means that changes in stock prices are unpredictable from one day to the next, and the return
earmned by a stock is characterized as being independently and identically distributed over time.
Furthermore, the difference in expected return among different stocks can be attributed to their own

risks as measured by beta, a covariance measure of security risk with market risk.

While some empirical studies support the theory of efficient markets, a growing body of literature
has appeared that questions this efficient market view of stock price movements. The challenges to
this view of the market are centered in two areas. First, Basu [1977], Banz [1981], Reinganum
[1981], and Roll [1981] document the existence of differences in average rates of return among se-
curities which can not completely be explained by their betas. A striking finding in this literature
is the firm size effect, i.e., a firm’s market capitalization seems to be an additional factor that is re-
lated to a firm’s future return. Second, Rozeff and Kinney [1976], Keim [1983], Banz [1981],
Reinganum [1981] [1983] and Roll [1983] document the fact that stock returns are not identically

distributed over time. Stock returns, in fact, follow some systematic pattern which appears to vary
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with calendar periods. As of yet, the cause of these seasonal effects has not been convincingly ex-

plained.

The search for explanations of such “stock anomalies” leads to the investigation of the stock pricing
behavior in international markets, and the development of the assumption of an integrated world
financial market draws a good deal of attention to the relationships and the mutual influences
among different national market. This dissertation will examine price behavior on the Hong Kong
stock market, a small but active market in Asia, and study the stock price co-movement in the
United States, the United Kingdom, Japan, and Hong Kong. Although the stock market in Hong
Kong is small relative to the U.S. market, Hong Kong has one of the largest financial and invest-
ment markets in Asia. Hong Kong started its stock market last century and has seen rapid devel-
opment in recent years. Today, the stock market provides an important source of capital for local
enterprises, with growing interest from both local and overseas investors. There were 306 compa-
nies, with a total market capitalization of $74.8 billion (in U.S. dollar), listed on the Hong Kong
Stock Exchange at the end of 1988. This made the Hong Kong Stock Exchange the largest stock

market in Asia outside Japan.

In spite of its size and importance, the Hong Kong market has not been empirically explored. As
such, this dissertation will provide an initial examination of this market. The dissertation is com-
posed of two parts. The first part is the examination of stock price movement on the Hong Kong
market, including the tests of weak-form efficient market and semi-strong form efficient market.
The random walk model is tested in the weak-form efficient market hypothesis, and the results will
manifest if the stock return on the Hong Kong market is independently and identically distributed.
The semi-strong form efficient market hypothesis tests the efficiency of the Hong Kong market’s
reaction to major public announcements. The study will examine the announcement effect of divi-
dends and bonus issues. The results from the efficient market tests explore the risk and return pa-
rameters on the Hong Kong market, and should shed light on the features of small but active stock

markets.
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The second part of the dissertation concerns the assumption of the integrated world market. The
study compares the stock price movement on the Hong Kong, the U.S., the U.K., and Japanese
market, and investigates the international transmission mechanism of stock market movement by
estimating a four-market vector autoregression (VAR) system. The study will reveal the degree of
interdependence among those markets, and how innovations are transmitted from one market to
the other, providing added understanding of the relationship between the eastern markets and the
western markets. Furthermore, it will examine whether it is possible for investors to diversify their
portfolios internationally in an integrated world market, with a reduced risk opportunity. The study
will discuss portfolio diversification, from the views of a Hong Kong investor and a U.S. investor,
in the U.S., the U.K., and Asian stock markets. The study will reflect the value of the Hong Kong
and/or the Asian market to the U.S. investors and the value of the international diversification to

the Hong Kong investors.

The dissertation would be organized as following: Chapter II is literature review. The third chapter
will introduce Hong Kong financial market. Chapter IV presents the test of weak-form efficient
market on the Hong Kong stock market. Chapter V discusses the announcement effect of dividends
and bonus issues on the Hong Kong market, providing some evidence of semi-strong form effi-
ciency applied in an equity market outside of the U.S. market. Chapter VI compares the stock price
movement on the Hong Kong, the U.S., the U.K., and the Japanese market, and investigates in-
novation transmissions among those equity markets. The results provide support to the hypothesis
of an integrated world financial market. Based upon the study of the stock price movements on
the Hong Kong market and the interdependence among national markets, Chapter VII explores the
potential benefit of international diversification in the U.S. market, the U.K. market, and the Asian

markets. The last chapter will give a summary.
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Chapter 2

Literature Review

!

Introduction

The purpose of this chapter is to review the literature dealing with efficient capital markets, in-
cluding the theory and the application. The theory deals with the theoretical models and the defi-
nitions of efficient market, and the applications present the empirical evidence related to the

efficiency of capital markets.

2.1. A Review of Theory: Capital Market Efficiency

Fama [1970] reviews the theoretical and empirical literature on the efficient market model. He in-
dicates that a market in which prices always “fully reflect” available information is called “efficient”.
He defines three types of market efficiency, and each of them deals with the condition with which

relevant information subset is related in stock price.
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(i) Weak-form Efficiency: No investor can earn excess returns by developing trading rules based on

past price or return information. This definition defines the information set as historical prices and

volumes.

(ii) Semi-strong-form Efficiency: Prices efficiently adjust to information that is publicly available.
Thus, no investor can eamn excess returns from trading rules based on publicly available informa-

tion.

(iif) Strong-form Efficiency: Prices efficiently adjust to all information whether it is publicly avail-
able or not. Thus, investors can not earn excess returns even if they have access to inside or mo-

nopoly information.

To make the theory empirically testable, Fama develops three efficient market models based upon
the return generating theories. Fama shows that, conditional on some relevant information set, the
equilibrium expected return on a security is a function of its “risk”. Thus, different return generation
theories would differ primarily in how “risk” is defined. However, efficient market theory is based

upon the idea that the information set is fully used in determining equilibrium expected returns.

1. Fair Game Model

Efficient market theory states that conditions of market equilibrium can be stated in terms of ex-
pected returns with equilibrium expected returns fully reflecting all available and relevant informa-
tion. Thus, returns in excess of the equilibrium expected profit or returns can not be generated by

trading systems based upon relevant information.

Explicitly, the model can be expressed as:
Xj,t-H = Pj,t+l —-E (Pj.t-H | DY (2.1
where X ,,, is the excess market value of security j at time t + 1 .
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{E (Pj 141 1 ®) — Py}

E (1 | 90 = - 22)
where 1, ,,, is the return of security j at time t+ 1.
Zi 11 =T — E (049 | DD (2.3)
where Z, ,,, is the excess return of security j at time t+ 1, and Fair Game implies that:
EXji1 |P)=E(Zj14, [P)=0 (2.9

This states that the sequence {X|,} or {Z,} is a “fair game” with respect to the information sequence
{®}. In other words, investors can not continuously earn excess returns because relevant informa-

tion is fully reflected in the price. Hence, only “fair game” exists in efficient markets.

The following are the two special cases of the fair game model.

2. The Martingale and Submartingale Model

The submartingale model states that the expected value of next period’s price (return), as forecasted
using all available relevant information, is equal to or greater than the current price (return). That

1s:

E (Pji41 | P) 2Py, (2.5
or
E(fj41 P20 (2.6)
For the martingale model
EP®ji41 |®) =P, 2.7
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or

E (fj 141 | @) =0 (2.8)

This model implies that expected returns conditional on the information set are non-negative. The
implication of this is that trading systems based only on information in ®, that have expected profits

or returns can not dominate the trading systems based upon a buy and hold strategy.

»

The submartingale model is based upon the “fair game” model, and is different from the “fair game
model only in the sense of dynamic definition. In effect, the submartingale model makes the efficient

market theory acceptable in the real world.

3. The Random Walk Model

Two hypotheses constitute the random walk model:

a. Successive price changes, or successive one-period returns, are independent;
b. Successive changes (returns) are identically distributed.

Explicitly, it can be stated as:

f(t 141 | D) = £(5,141) (2.9)

Equation (2.9) indicates that the conditional and marginal probability distributions of an inde-
pendent random variable are identical. Because the entire distribution is independent of the previous
information set, @, , the sequence (or the order) of the past returns is of no consequence in assessing

distributions of future returns.

The random walk model is an extension of the “fair game” efficient market model, making a more

detailed and strict statement about the economic environment. The “fair game” model says only that

Literature Review 7



the conditions of market equilibrium can be stated in terms of expected returns, saying little about
the details of the stochastic return generating process. The random walk model not only states that
the mean of distribution of the expected return at time t + 1 is independent of the information
available at time t, but also it states that the entire distribution is independent of the information
set. That is, return distributions repeat themselves over time so successive price changes are iden-

tically distributed.

2.2. Application: Empirical Evidence

2.2.1. Weak Form Test of the Efficient Market Model

In his 1965 paper, Fama tests the empirical validity of the theory underlying the random walk
model. He uses the daily price data from the thirty stocks comprising the Dow-Jones Industrial
Average over the period from the end of 1957 to the end of 1962, and tests for independence and

identical distribution of stock price changes.

To test the hypothesis of identically distribution of stock price changes, Fama examines the
normality and stability of the price changes of those thirty stocks. The results of normality tests
reveal that the tails of the frequency distributions of the thirty stocks are longer than those of the
normal distribution, and the central bells of the empirical frequency distributions are higher than
those of a normal distribution. Thus, these results indicate that distribution for price changes of the

thirty stocks depart from normality, having a high peak, with a long and thick tail distribution.

On the other hand, his tests of the stability and independence of the distribution of price change
returns lent support to the random walk model. By definition, if the sum of variables (the distrib-
ution of weekly or monthly price changes) has the same distribution as the individual summands

(the distribution of daily price changes), then the distribution is stable. Fama’s results show that the
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characteristic exponent of the weekly and monthly distributions remains constant as the character-
istic exponent of the distribution of daily price changes, indicating the stability of the distribution
of stock returns. Therefore, the hypothesis of identical distribution is supported. However, the
characteristic exponent a, which measures the height of 'the extreme tail areas of the distribution,
is in the interval 1 < a < 2, rather than a = 2, as implied in normality. Hence this reflects that the
distributions have finite means but infinite variances, which implies that the distributions are depart
from normality.! In testing the hypothesis of independence of the distributions of stock price
changes, Fama shows that there is little evidence, either from the serial correlations or from the
various runs tests, of any large degree of dependence in different time inten./al price changes.
However, there is some evidence that large price changes are followed by large price changes but
with random sign. Nevertheless, the tendency is not particularly strong, implying that the depend-
ence from this source is not extremely important. Therefore, the hypothesis of independence is

generally supported.

In summary, Fama’s tests reveal empirical support for the random walk model. The test of thirty
stocks of Dow-Jones Industrial Average indicates that the successive price changes are independent
and that stock price changes are identically distributed with « < 2. Empirically, these results imply
that, given the available information, actual prices at every point of time represent a good estimate
of intrinsic values, and past prices can not be used to forecast prices for future profit. Because the
distribution of price changes departs from normality but is stable, it reflects a market where the price
of a security will often tend to jump up or down by very large amounts during very short time pe-

riods, and this is a situation quite consistent with a dynamic economy in a world of uncertainty.

! Fama indicates that the characteristic exponent, «, can take any value in the interval 0 < a < 2. When «
= 2, the relevant stable Paretian distribution is the normal distribution. When « is in the interval 0 < «
< 2, the distribution would have higher peak, flatter and thicker tail than the normal one. More important,
the distributions would have finite means and finite variance only when « = 2. When 1 < « <2 and a is
constant across different trading periods, the distributions would be stable but their variances are infinite.
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2.2.2. Empirical Tests of Dividend and Stock Split Announcement

The random walk model implies that changes in stock prices are unpredictable from one day to the
next, and the retumn earned by a stock is characterized as being independently and identically dis-
tributed over time. As such, the dividend or stock split per se does not have an impact on the value
of firms. Instead, it serves as a message from management about the expectation of the firm’s future
cash flows which is immediately and unbiasedly reflected in the security’s price. Thus, no trader can
consistently earn excess returns, based on the historically and publicly available information, if the

hypothesis of semi-strong form efficient market is supported.

The effect of dividend and stock split announcement has received a good deal of attention, with the
majority of studies focusing upon the U. S. equity market. For the most part, the evidence seems
to support the efficient market hypothesis. The first study examining dividend announcement effect
on the value of the firm dealt with stock splits and was performed by Fama, Fisher, Jensen and
Roll [1969]. They found that when a split announcement was associated with a dividend change,
there was an increase in the adjusted share price for the group associated with a dividend increase,
while a decrease was detected in the share price for the group associated with a dividend decrease.
Furthermore, they found that positive abnormal returns occurred before the split but not afterward.
Fama et al. thereby hypothesized that stock splits might be interpreted as a message about dividend
increases, because the managers of firms anticipated a permanent increase in the level of future cash
flows. Their results confirm the hypothesis that the market made unbiased dividend forecasts from
stock split, since stocks with dividend increases following the split had a slightly positive return

while stocks with dividend decreases following the split suffered a price decline.

Pettit [1972] examined the impact of changes in dividends on security prices using both monthly
and daily data. He investigated the abnormal performance index of firms that had dividend changes
of -1% to -99%, 1% to 10%, 10% to 25%, and over 25% using the market model. The results

revealed that the market reacted to changes in dividends on either the announcement date or the
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following day, and the effect of the announcement was completely impounded into security prices
on the day following the announcement. Furthermore, stock prices increased substantially when
dividends increased between 10% to 25%, and prices decreased significantly when dividends de-
clined or were omitted. Thus, the results of Pettit’s study provide evidence that a considerable

amount of information is conveyed by the changes in dividends.

Kwan [1981] extended Pettit’s testing by forming portfolios based on unexpected dividend changes
rather than the observed dividend changes. He defined an annualized quarterly dividend as the
market expectation, and constructed a prediction interval filter to eliminate the noise problem. His
results were consistent with those of Pettit, finding statistically significant abnormal returns when

firms announce unexpectedly large dividend changes.

Aharony & Swary [1980] examined the information content of dividends, and attempted to deter-
mine whether quarterly dividend changes provided information beyond that already provided by
quarterly earnings numbers. They used a naive expectation model, which forecasts no change in
dividends from one quarter to another, to measure the unexpected changes in dividends, and sepa-
rated the announcement effects of eamnings and dividends by identifying whether dividend an-
nouncements preceding or following earnings announcements. Their results suggest that there was
no significant effect when dividends did not change, and positive abnormal returns for dividend in-
creases and negative abnormal returns for dividend decreases, with most of the statistically signif-
icant returns occurring during the day before the announcement and the day of the announcement.
Furthermore, they found that the significant effect upon the announcement of dividend changes did
not reflect a diffusion or a leakage of the information conveyed by earnings numbers but, rather,

additional information generated by the dividend announcement.

Grinblatt, Masulis and Titman [1984] examined both stock splits and stock dividends using daily
data covering the period from 1967 to 1976. They formed two subsamples with no other an-
nouncements being made over the three-day period surrounding the split announcement or stock

dividend announcement. They found a statistically significant announcement return, 3.44%, asso-
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ciated with “pure” split announcements, and a 5.89% return associated with a "pure” stock dividend
announcement. They interpreted the announcement of the stock split as a favorable signal indi-
cating that the firm is expecting high cash flows in the future, while the large positive announcement
effect associated with stock dividends conveys the ma.négement confidence concerning the firm’s
future performance. Because a stock dividend would reduce the firm's retained earnings and increase
potential future dividends, only those firms that have optimistic prospects would announce a stock

dividend.

The empirical studies have established that, on average, there is an immediate and significant in-
crease in the stock price at the announcement of a dividend increase, while there is an immediate
and significant decrease in the stock price at the announcement of a dividend decrease. A stock split
conveys a message about a permanent dividend increase, implying that the managers of the firm feel
confident that the firm can maintain a higher level of future cash flows. Specifically, past studies
have found the information content to be quickly compounded into stock’s price without bias, with
a one- or two-day period of adjustment, providing support for the semi-strong form efficient market

hypothesis in the U.S. equity market.

2.2.3. Systematic Patterns in Stock Returns

The results from empirical tests for dividend and stock split announcements support the hypothesis
of semi-strong form efficient capital market, however, the evidences of systematic patterns in stock
returns have severely challenged the theory of efficient market. In scrutinizing the data more and
more closely, researchers find that stock price change; are not independently and identically dis-
tributed, but follow some systematic pattems which vary with certain calendar periods. The sys-
tematic patterns in stock returns are against the theory of efficient capital market because it allows

speculators or short-term stock holders to make profit due to a predictable price pattern.
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Those systematic patterns can be referred to as the tumn of the year effect, the turn of the month
effect, and the turn of the week effect, etc.. The turn of the year effect is commonly referred to as
the “January effect”. As early as 1976, Rozeff and Kinney [1976] reported the existence of seasonal
effects on New York Stock Exchange. They examined aggregate rates of return on the New York
Stock Exchange for the period January 1904 through December 1974. With the exception of the
1904-1929 period, they found that there were statistically significant differences in mean returns
among months due primarily to large January returns, and the differences among the variances of
monthly returns were not pronounced. Thus, the return pattern in monthly means was not caused
by the simple volatility of the prices. Furthermore, skewness measures revealed that there were no
departures from symmetry and the characteristic exponent seemed invariant among months. Thus,
they suggested there was a seasonal pattern in stock returns which was undetectable with any clarity
in the autocorrelation function of the returns. Keim [1983] finds that the daily abnormal returmn
distribution in January has a large mean relative to the remaining eleven months, and that the re-
lationship between abnormal return and firm size is negative, becoming more significant in January
than in other months. This fact persists even in the period when large firms outperformed small
firms. Keim also shows that while small firms earn larger risk-adjusted return than large firms, the
effect is not even throughout the year. Almost half of the effect occurs in January, and more than
50% 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. In January, the returns of small firms surge
ahead of those of large firms. Reinganum [1983], Roll [1983] also indicate that no period except

the period around early January displayed an exceptional premium for small firms.

The turn of the month effect reflects the pattern of returns earned by firms within a trading month.
Some of the earliest work was performed by Ariel [1987], who investigated monthly effect in stock
returns. Ariel employs the CRSP value-weighted and the equally-weighted stock index return
during the years 1963 through 1981. He finds that stocks seem to earn positive average returns only
during the first half of calendar months, and zero average returns during the second half. Both the

value-weighted and equally-weighted stock index returns consistently reflect this pattern of stock
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returns although the pattern of the equally-weighted index is much stronger than that of the
value-weighted index. In addition, he shows that this effect is not just a manifestation of the January
effect. Ariel shows that while the semi-month effect is reduced it still remains sigrﬁﬁcant after re-
moving January from the sample. Pettengill and Jordan [1988] find that the order of weeks within
the trading month also generates a stock return pattern. They use S&P 500 as a proxy for returns
on large firms, and the equally weighted CRSP excluding the 500 largest firms as a small firm return
index. They find that the return on the S&P 500 in the first week of the month is 2.5 times larger
than the total of the remaining three weeks, and the return for the second week is also relatively
high while the return for the third week is negative. For the small firm index, the first week return
is significantly higher than the rest of the weeks with the second and fourth week return also sig-
nificantly higher than the third week return. Hence there is a clear pattern with the first week gen-

erally having the highest return and the third week the lowest.

The turn of the week effect can also be referred to as “the day of the week effect”, or “weekend ef-
fect”. This effect concerns the unusual behavior of stock prices from the close of trading on Friday
to the close on Monday. French [1980] uses the daily return of the S&P composite portfolio from
1953 to 1977, to examine the returns for different days of the week. His results reveal that Monday
returns are consistently negative, with negative returns for 20 out of 25 years. French tests for se-
veral anomalies such as a calendar time effect, a trading time effect, a closing market (holiday) effect
and a weekend effect. It seems only weekend effect is supported. French further calculates that if
an investor sold the security on each Friday, holding cash during weekend, and bought the security
on each Monday, the annual average return would be 13.4% before considering transaction costs.
Keim and Stambaugh [1984] further investigate the weekend effect on stock returns. They use a
longer time period and find the existence of average negative Monday returns back though 1928.
To examine the possibility of a contemporaneous size effect, they form ten additional portfolios
ranked by the securities” market value. The results indicate that Monday returns are consistently
negative across all size portfolios. The average returns ofva]l portfolios tend to increase as the week

progresses with the Friday returns being the largest of the week. Thus, the weekly pattern of stock
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returns seems persistent regardless of firm size. However, the tendency for returns to increase during
the week is more pronounced for small firms, with Friday returns strongly related to size. In a re-
lated study, Rogalski [1984] finds that weekend effect reflects both the size effect and a January ef-
fect. His results suggest that, in January, all firms have average positive returns on Monday
regardless of size. However, small firms have larger returns on Mondays in January, and this dif-
ference between small and large firms is most pronounced on the first Monday in January. On

Mondays during other months, both small and large firms have consistent negative retumns.

The systematic patterns in stock returns are also found on the stock market outside of the U.S..
Gultekin and Gultekin [1983] empirically examine stock market seasonality in 18 industrialized
countries. The stock retumns in the study are computed from indices reported in Capital Interna-
tional Perspective (CIP), a publication which provides monthly stock market indices based on 1100
stocks listed on the stock exchanges of 18 countries. The CIP indices, all of which are value-
weighted, represent different proportion of the total market value in each country varying from 47%
to 80%. Thus, the indices are regarded as approximately representative for those markets. The re-
sults of their study reveal that month-to-month mean returns on the CIP indices vary substantially.
The null hypothesis that stock returns are time invariant is rejected for 12 out of 17 countries at the
10% significant level. In addition, the results show that there is a strong pattern of seasonality in
all 18 countries. With the exception of the U. K. and Australia, all countries exhibit a January
effect. The results confirm the existence of seasonality in the international market, with the
seasonality more strongly reflected in January. Brown, Keim, Kleidon and Marsh [1983] investigate
stocks listed on the Australian Stock Exchange during the period 1958-1981. The Brown et. al.
study reveals several interesting points: First, the U. S. stocks display a large size effect dominated
by a premium for small firms in January, while Australia stocks also reflect a size effect, i.e., small
firms earn average 4% monthly premium through the year. However, the premium for Australian
stocks appear to be fairly constant across months. Second, the seasonal pattern in Australia dis-
plays two peaks through the year -- December-January and July-August, ﬁth the largest effect in

January and July. Tinic, Barone-Adesi and West [1987] analyze return of Canadian stock over the
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period 1950-1980. Their test results indicate that returns in Canadian stocks also present a strong
seasonal effect in January as a whole and in particular for small firms. Reinganum and Shapiro
[1987] investigate stock returns on the London Stock Exchange. Reinganum and Shapiro employ
the monthly data in the London Stock Exchange over fhe period 1956-1980. Their results reveal
that there is no seasonality in stock returns before 1965. However, there are persistently positive
abnormal returns in January and April after 1965. Kato and Schallheim [1985] examine seasonal
and size anomalies on the Japanese stock market. The Japanese data is also found to exhibit strong
seasonality in stock returns, with the largest monthly returns occurring in January and June. In
addition, there is also a negative relationship between stock returns in January and firm capitaliza-
tion. Small firms reflect larger positive excess returns in January while large firms exhibit negative
excess returns in January. The authors indicate that the January-size effect in Japan is very sensitive
to the choice of the market index. They find the January size effect is significantly reduced when it
is tested by a equal-weighted index. The authors suggest that the anomalies in the Japanese market
are similar to those found in the U.S. market although the two markets are very different in terms
of their economic and geographic environment. Jaffe and Westerfield [1985] investigate the week-
end effect in stock returns of four countries: Japan, Canada, Australia, and the U. K.. Their study
finds that while there is a weekend effect in each country, the patterns are somewhat different from
those found in the U.S.. For example, on the Japanese and Australian stock markets, the lowest
mean returns occur on Tuesday. To detect if there is any correlation of patterns between the U.S.
and other countries, this study exams the cross correlational relationship between the U.S. and each
other country in both contemporaneous correlation and lead 1 correlation. Here it finds that the
highest correlation is between the U.S. and Canada. In addition, it finds that the different weekend
patterns between the U.S. and the Australian market can be explained by difference in time zones.
In order to shed further light on whether the weekend effect in those countries is related to the U.S.
weekend effect, the authors test the returns in each market after accounting for common effects of
the American market. The results confirm that the weekend effect in each country is independent

of the weekend effect in the U.S..
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Therefore, the empirical study reveals that systematic patterns in stock returns exist in both the
U.S. market and the international markets, although they appear different somewhat from country
to country. The systematical patterns in stock returns present a challenge to the traditional view

of market efficiency.

2.2.4. Integrated International Capital Market and International Diversification

As the development of science and technology, the relationships between different national capital
market become closer, and the mutual influences appear more important. The hypothesis of an
integrated international capital market is more and more accepted in current studies. Agmon [1972]
analyzes the relationship among four equity markets, i.e., the U.S., the U.K., Germany, and Japan,
and demonstrates that the prices of capital assets in those four capital markets behave as if there is
one multinational perfect capital market. He examines the price of risk in the four-country equity
market using the market model. The results show that the slope and intercept of the risk-return line
are similar for all markets. He then further examines the simultaneity of price changes among these
four national markets. If the hypotheses of the integrated international market and efficient capital
market hold, equity prices in the non-US countries should respond immediate to changes in the
U.S. stock prices, or vice versa. His results indicate that, on a monthly basis, there was no signif-
icant lagging, and responses to price changes on the international equity market were mostly im-
mediately. Therefore, Agmon’s study reveals a consistent price of risk and a substantial amount of
relationship among the four equity markets, indicating the hypothesis of an integrated international

market being supported.

Eun and Shim [1989] extended Agmon’s testing by investigating the international transmission
mechanism of stock market movements using a nine-market vector autoregression (VAR) system.
The study examines the interactions among the nine national equity markets, and traces out the
dynamic responses of one market to innovations in another. Their results reflect that there exists a

substantial amount of contemporaneous correlation among the nine national equity markets, and
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the intra-regional correlations tend to be higher than the inter-regional correlations. Their results
also reveal that the stock price movements in the U.S. market exert a large influence on the inter-
national equity markets since innovations in the U.S. market are rapidly transmitted to other mar-
kets in a clearly recognizable fashion, whereas no single foreign market can significantly explain the
U.S. market movements. Furthermore, their results support the efficient capital market theory
because information transmissions and dynamic responses among the different national equity
markets are mostly immediate and without delay. However, since the results from the VAR system
are sensitive to the order of the orthogonalization with the variables in the model, and the setting
of this order in Eun and Shim'’s study appears random and does not appropriately identify the

contemporaneous correlations among the markets, there should be some limit in the results.

Under the assumption of the integrated financial world market, it is possible for investors to diver-
sify their portfolios in the international equity market. Portfolio theory suggests that effect of ran-
dom fluctuations in the rates of return of capital assets can be reduced by forming diversified
portfolios. However, fluctuations in the retumns of the portfolios as a whole, or the portfolios’ risk,
can not be completely eliminated. This unlimited fluctuation, called “systematic risk”, can be as-
cribed to factors which affect all capital assets, through to a different degree. In an integrated world
market, international diversification can create investment opportunities with a lower degree of
unlimited fluctuation in portfolio returns, resulting in potential gains from international diversifi-

cation.

Empirical studies since last two decades have demonstrated the possibility and benefit from inter-
national diversification. Joy, Panton, Reilly and Martin [1976] examine the co-movements in the
returns in 12 major international equity markets by weekly exchange-rate adjusted and unadjusted
stock market rates of return during a ten-year period from 1963 to 1972. Their results indicate that
most of the correlations are very low and thus there are substantial risk reduction possibilities
through international diversification, and the effect of the exchange rate on the returns of diversified
portfolio is small. In terms of stability of the correlations over time and between various pairs of

countries, their results suggest that the time effect and the country effect are significant. That is, the
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specific relationships between the alternative national markets make a large difference in the inter-
national investment, and these relationships continuously change over time. Therefore, a frequent
readjustment of international portfolios over time is necessary. Furthermore, the time trend of the
correlation of the alternative national markets increases over time, and the increase is very gradual.
Grubel [1968] analyses the monthly rates of return for 11 major countries in Asia, Europe, and
North America during the period from 1959 to 1966. An international diversified portfolio is sim-
ulated in the study, which provides substantially higher rates of return or lower variance than that
can be attained with a portfolio of only the U. S. stocks. Grubel and Fadner [1971] further indicate
that the correlation between the national markets is positively related to the holding period. The
longer the holding period, the larger the correlation would tend to be, and the less the power of
international diversification, because the common valuation factors, in the long run, would over-
power those unique characteristics of different national markets. Levy and Sarnat [1979] examine
the potential gains from intemational diversification using annual returns of 28 countries and
comparing the gains among different efficient sets of portfolios including all 28 countries, 16 high
income countries, S European common market countries, and 9 developing countries. Their results
reveal that there is a continuous reduction in variance as the opportunity set is broadened until the
best frontier is achieved when all 28 countries are considered. However, the analysis of the market
opportunity line shows that only 9 national markets are selected in at least one optimal portfolio
at the alternative level of risk free rate, although 28 countries are considered. The selected national
markets present the features of low correlation, preferable mean return or standard deviation. A
study of exchange risk surprises by Adler and Simon [1986] indicates that the exposures of foreign
stock market index to exchange risk have generally risen since October 1979 compared to the earlier
period. On October 6, 1979, the U.S. Federal Reserve announced a shift in its monetary policy
targets from interest rates to money supply growth rates, and thus the relationship between ex-
change rates and U.S. - foreign nominal interest rate differentials since has turned positive instead
of negative. Their study covers the period from Jan. 1976 to Dec. 1982, and tests the exposure of
foreign stock marekt indices to exchange rate risk in pre- or post-Oct. 1979 periods. Their resuits

show an significant shift in exchange risk since 1979. Before October 1979, the foreign currency
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returns of foreign stocks were generally independent of exchange rate change, so that the exposure
of diversified portfolios to currency risk during this period was not important. Since October 1979,
however, exchange risk exposures have become significant to diversified portfolios of foreign stock
indices because some major world currencies behaved differently due to the shift of the U.S. mon-

etary policy target. Therefore, the currency risk is not negligible anymore.

2.3. Summary

While some of empirical works support the theory of efficient capital market, the evidence of a
growing number of ‘anomalies’ appeared both on the U.S. market and the non-US markets presents
a severe challenge to the traditional view of efficient capital market. The capital market plays a
primary role to allocate the ownership of the economy’s capital stock, and the efficiency of the
capital market provides an accurate function for resource allocation. These puzzling phenomena
or inefficiencies of the market are the reasons for researchers to intensively cultivate and explain the

real world.

Literature Review 20



Chapter 3
An Introduction to the Economic Environment in

Hong Kong

3.1. Overview

Hong Kong is one of the most important international financial center in Asia. It possesses all the
necessary ingredients for a successful financial center, and some of which are unique in a world
market economy. The following discussion outlines the features of the financial market in Hong

Kong:

A Liberal Government Policy Towards Business

Hong Kong pursues an economic policy of limited government intervention. The Hong Kong
government adheres to a balanced budget in its fiscal policy and the amount of government debt
outstanding is very small. Thus, the tax environment in Hong Kong is favorable. The tax rate in

Hong Kong is considerably lower than the corresponding rate in most other countries. Further-
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more, there is no control on foreign exchange and capital flows, which significantly motivates both
local and overseas investors. This free-enterprise market-disciplined system is the major force be-

hind Hong Kong’s economic success.

A Sound Financial System

There is no central bank in Hong Kong, and government intervention in banking is minimal. There
are three types of active financial institutions (i.e., licensed banks, licensed deposit-taking compa-
nies, and registered deposit-taking companies) composing Hong Kong's financial system. The local
banking regulations focus on preventive measures. In addition, there are developing capital, equity
and futures markets with relatively low transaction costs. However, owing to its small and open

nature, the financial market in Hong Kong is vulnerable to external factors.

An I[nternational Financial Center

As an important international financial center, Hong Kong enjoys some noteworthy advantages.
The favorable geographical position of Hong Kong provides a bridge in the time gap between
North America and Europe, in addition it provides a strong link with China and the southeast
Asian countries. The unique free-port policy in Hong Kong gives impetus to the development of
economic markets, and excellent world-wide transport and communications link the Hong Kong
market with other world markets. Moreover, the international population and widespread Chinese
and English language ability in Hong Kong ease communications between the East and the West.
These advantages have helped Hong Kong to develop into a significant international financial

market.

This chapter will briefly introduce economic environment in Hong Kong and will cover areas of

public finance and the financial markets, respectively.
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3.2. Public Finance

With the limited government function, the influence of the public finance in the financial sectors
in Hong Kong is not significant. This section will discuss two areas of public finance which are

closely related to financial market: money supply and tax system.

3.2.1. Money Supply

Unlike other countries, Hong Kong has no central bank. Most of the functions which might
normally be performed by the central bank are carried out by different government offices under

the Monetary Affairs Branch of the Government Secretariat or by selected commercial banks.

Hong Kong has its own independent currency, the Hong Kong dollar. The government set up an
Exchange Fund in 1935. The Exchange Fund holds the backing to this currency, and the bulk of
the government’s financial assets. One principal function of the Exchange Fund is the day-to-day
management of those assets, and its statutory role is to influence the exchange value of the Hong
Kong dollar. Another function related to the Exchange Fund is the supply of notes and coins to
the banking system. Except for a very small fiduciary issue, which is backed by securities guaran-
teed by the British or Hong Kong government, currency notes in every day circulation are only is-
sued by two private commercial banks, the Hong Kong and Shanghai Banking Corporation and
the Standard Chartered Bank Limited. These currency notes are issued against the holdings of cer-
tificates of indebtedness issued by the Exchange Fund.

Prior to June 1972, the Hong Kong dollar was pegged to sterling and certificates of indebtedness
were issued against and redeemed in sterling at a fixed exchange rate. Between June 23, 1972 and
November 24, 1974, when the Hong Kong dollar was pegged to US dollar, and between November

25, 1974 and October 15, 1983, when the Hong Kong dollar was floating, such payments were made

An Introduction to the Economic Environment in Hong Kong 23



in the Hong Kong dollars. On October 17, 1983, the government abandoned the official floating
policy and announced a policy of pegging the Hong Kong dollar at HK$7.8 per US dollar.
Henceforth, the certificates of indebtedness are issued and redeemed only against payment in US

dollars, at a fixed exchange rate of US$1 = HK$7.8.

Because of the absence of any exchange control, the key determinants of the growth of the money
supply in Hong Kong are the demand for credit and the net acquisition of foreign currency assets
by the financial institutions in the local financial market. Between 1973 and 1978, the Hong Kong
dollar appreciated on average against the other 15 foreign currencies as a group. After that, the
Hong Kong dollar depreciated and remained weak. However, the inflation rate, which is measured
by the consumer price indices, was not stable during the past decade. It was 5.8% in 1978, 15.1%

in 1980, 10.6% in 1982, 2.2% in 1986 and 5.5% in 1987.

3.2.2. Tax System

The tax system was first introduced in Hong Kong in 1947, and was based on the same principles
used by many of the commonwealth countries. The original system has remained substantially

unaltered.

There are several unique features to the Hong Kong tax system. The first is that the income tax
liability is dependent on the ‘source’ rather than the ‘residence’ of the taxpayer. This means that
only income ‘arising in or deriving from’ Hong Kong is taxable. Income from non-Hong Kong
sources received by a resident in Hong Kong is excluded. The second features is that the tax is levied
on four separate sources, i.e., profits, salan'c;, interests and properties. As a general principle each
of the taxes is assessed separately and a person may have assessments with respect to all four taxes.
The third feature of the tax system in Hong Kong is the low level of tax rates and the lack of

progressiveness, which implies that the tax system contains little or no disincentive effect on work
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effort, investment and enterprise. However, it also reflects that the system does not achieve a more

equitable distribution of income and wealth.

Hong Kong does not tax dividend income, and there is no capital gain tax, nor any other form of
tax on capital gains. However, the repeated realization of gains through the regular buying and
- selling of assets on the grounds that such transactions constitute a trade in those assets is subjected
to profit tax. Thus, capital gains are taxed as profits. In addition, loss incurred may be carried for-
ward indefinitely (but not back) for application against any assessable profits of any trade of the

same company Or person.

The current tax rate for profit is 18 percent in the case of corporation and 16.5 percent for uncor-
porated business, and the standard tax rate for salaries, or properties is also 16.5 percent, before the
deduction of personal and other allowances. The tax year ends on March 31, and the new tax year

begins on April 1.

3.3. Financial Markets

3.3.1. Money Market

Hong Kong has a well-established and active money market, in which wholesale Hong Kong dollar
deposits and foreign currency deposits (mainly in US dollars) are traded both between deposit-
taking institutions in Hong Kong and between local and overseas institutions. The market is mainly
for short-term money. The maturity range is from overnight up to six month for the Hong Kong
dollar, and from overnight up to twelve months for the US dollars. As an indication of the size of
the market, at the end of 1987, the Hong Kong dollar interbank liabilities constituted 33 percent

of the total liabilities of the banking sector which were denominated in the local currency; the for-
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eign currency interbank liabilities accounted for 80 percent of the total liabilities of the banking

sector in foreign currency.

3.3.2. Foreign Exchange Market

The foreign exchange market in Hong Kong is extremely sophisticated. The favorably geographic
location helps Hong Kong link with other major overseas centers and enable foreign exchange
dealing to continue 24 hours a day around the globe. The absence of exchange control, a highly
advanced telecommunications system, and large number of international banks located in Hong
Kong contribute significantly to the volume of trade on that market. There are seven major cur-
rencies traded on the Hong Kong market, which are the US dollar, Deutschemark, Yen, Sterling,

Swiss franc, the Australian dollar and the Hong Kong dollar.

There are no official statistics for the trade volume of the Hong Kong foreign exchange market.
Market estimates, however, indicate an average daily turnover of around US$25 billion in foreign
exchange in all currencies. This is equivalent to some six per cent of the daily turnover of the world

foreign exchange market.

3.3.3. Capital and Equity Market

History

Stock trading in Hong Kong has a long history. The first stock exchange was established in 1891.
This was the Association of Stockbrokers in Hong Kong, which changed its name to Hong Kong
Stock Exchange in 1914. A second exchange, the Hong Kong Stockbrokers Association, started in

1921. These two exchanges were merged into the Hong Kong Stock Exchange in 1947.
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For a long time, the Hong Kong Stock Exchange did not play a major role in the capital market.
Bank lending is the main source of finance for corporations. Up to 1962, there were only 65 com-

panies listed on the exchange.

The development of the securities industry and the establishment of statutory regulation took place
in the last two decades. The Far East Stock Exchange was opened in December 1969, which in-
troduced the London-style investment practices and established rules suited to the Chinese business
community. The Far East Stock Exchange very soon surpassed the Hong Kong Stock Exchange
in terms of trading volume. Its success encouraged the establishment of further exchanges. The
Kam Ngan Stock Exchange was opened in March 1971, and its membership was connected with
the long established Gold and Silver Trading Society. In addition, the Kowloon Stock Exchange
started its business in January 1972. Thus, there were four stock exchanges in operation on the
Hong Kong stock market and the equity market expanded rapidly after 1970. During 1973 alone,
there were 53 public offers and 48 placements of shares on the exchanges, bringing the total number
of listed companies to 296 at the end of 1973. In addition, several Hong Kong companies are listed
and traded on the London stock exchange. In turn, some foreign companies are listed and traded

on the Hong Kong stock market with most of them being Japanese companies.

With the development of the regulatory framework, the security industry in Hong Kong needed a
joint body to represent the brokerage profession. The Hong Kong Federation of Stock Exchanges
was formed in July 1974, which represented the interests of the brokerage community. In 1980, the
new unified exchange, Stock Exchange of Hong Kong Limited (HKSE) was incorporated, under
the jurisdiction of the Stock Exchange Unification Ordinance. The HKSE started trading on 2 April
1986.

The Stock Exchange of Hong Kong publishes its own indices of stock prices. One is Hang Seng
Index and the other is Hong Kong Index. The Hang Seng Index was launched in November 1969,
and based on the daily market values of 33 leading stocks scledcd on the basis of their capitaliza-
tion. The Hong Kong Index was initiated on April 2nd 1986 when the unified exchange was
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opened. The Hong Kong Index comprises 45 leading stocks which collectively represent some 87
percent of the total trading volume, and about 85 percent of the total capitalization. The market

capitalization by sectors at the end of 1987 are listed as follows:

Finance ’ 16.30%
Utilities 17.47%
properties 26.11%
Consolidated Enterprises 29.61%
Industrials 6.38%
Hotels 4.08%
Others 0.05%
Total 100.00%

There are now about 320 stocks listed on the Hong Kong market. At the end of 1988, the total
market capitalization was around US$ 74.8 billion, with average US$12 million daily trading vol-

ume.

Legislation

The securities industry in Hong Kong is governed by (1) The Companies Ordinance; (2) The Se-
curities Ordinance; (3) The Securities (Stock Exchange Listing) Rules 1986 (which is subsidiary

legislation under the Securities Ordinance); and (4) The Protection of Investors Ordinance.

The Companies Ordinance contains provisions to ensure disclosure in documents relating to invi-

tations by or on behalf of a company to the public to subscribe or purchase shares or debentures

of a company.

The Securities Ordinance regulates stock exchange operations. It protects investors in securities by
requiring registration of brokers. It also provides for the investigation of malpractices and for the

establishment of a Stock Exchange Compensation Fund to compensate clients of defaulting stock
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brokers. Compensation is entirely within the discretion of the Securities Commission. The maxi-
mum compensation is HK$ 1 million. Brokers are required to pledge HK$ 50,000 per seat towards

the Compensation Fund.

The Protection of Investors Ordinance aims at protecting investors by prohibiting the use of
fraudulent or coercive means to induce investors to buy or sell or to take part in investment ar-

rangements and it regulates the issues of related publications.

The Securities Commission, established in 1974 under the Securities Ordinance, takes steps to
safeguard the interests of persons who invest or propose to invest in securities and suppresses illegal,

dishonorable and improper practices in relation to dealings in securities.

There are no special regulations toward foreign exchange, and no restrictions on the movement of
capital and repatriation of profits. Foreign companies listed on HKSE enjoy equal rights with local

compaanies.

Stock Market Intermediaries

Stock market intermediaries in Hong Kong include dealers (member of stock exchange and non-
member of stock exchange), investment advisors, and their representatives. The intermediaries are
required to be registered with the Office of the Commissioner for Securities and Commodities
Trading. However, only members of the HKSE are permitted to trade as stock brokers. Each
member is allowed to hold a seat as an individual or a limited company. In fact, most of the larger
brokerages have more than one seat. Each seat entitles a member broker to allocate two traders on

the exchange floor.

Tradeable Instruments
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There are five main categories of tradeable instruments on the Hong Kong capital and equity

market, which are as follows:

1. Ordinary Shares

Ordinary shares are stocks which are registered, participate in the distribution of profits and have

a right to vote in company shareholder meetings.

2. Preference Shares

Preference shares are stocks which are registered and have a preference over ordinary shares in the

remuneration of the capital.

3. Bonds

Most of the bonds traded in Hong Kong are issued by foreign companies. The volume of domestic
debt securities trading is relatively insignificant. The two main type of debt instruments traded on
the market are certificates of deposit (CDs) issued by deposit-taking institutions and Commercial

Paper (CP) or bond issued by other type of companies.

4. Index Futures

The index futures contract traded in Hong Kong is the 33 stock Hang Seng Index.

Trading in Hang Seng Index futures began in May 1986. A futures contract is worth HK$50 times
the prevailing HSI. Thus, each one point movement in the index presents a HK$50 change in the

value of this futures contract.

The current margin required for each futures contract is HK$12,500. When HK$6,000 or more is

lost, the investor is required to top his margin up HK$12,500. Futures contracts are traded for de-
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livery until the second to last business day of the spot month and the next two consecutive months.
Thus, there are three trading periods for each month. Contracts are seldom held until maturity.

Most traders prefer to take profits or cut losses according to actual market movement.

5. Securities Issuance Abroad

Securities issuance abroad are used to raise capital in the U. S., and are also referred to as American

Depository Receipts (ADRs).

ADRs are issued by a U. S. depository (usually a bank) in place of underlying Hong Kong or for-
eign shares. A number of ordinary shares are deposited in a custodian bank overseas as collateral
for the ADRs. A U. S. investor holds the ADRs instead of the Hong Kong or foreign shares and

can exchange the ADRs for his ordinary share equivalent at any time.

There were 21 stocks listed on the HKSE participating ADR program at the end of April 1987.

Listing and Issuing

Stock listing and issuing in Hong Kong are regulated by the Companies Ordinance. It requires that
companies stay public and release a formal prospectus description about the shares to be offered
and details of corporate finance and eamings performance. A minimum initial aggregate market
capitalization, HK$ 50 million, is required for each listing, and at least 25% of the listed security
must be offered to the public.

The general regulations regarding the listing of securities of domestic companies are also applicable
to overseas companies, excepting the minimum initial aggregate market value is HK$ 20 million for
a foreign company, and the minimum percentage of public offering is also determined by the listing

committee in each instance in its absolute discretion and thus 25% requirement will not apply.
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Public offerings and private placements are the two main methods for the flotation of new stocks.
Public offerings are commonly used in the first listing on the stock exchange, while private place-
ments are popular thereafter. The issue price in private placements is generally lower than the

market price.

A company can issue capital stock with approval of a general meeting of shareholders. In this case,
new shares are allotted to existing shareholder in accordance with the number of share held. The

issuance of capital stock is also called bonus issue or stock dividend.

An offering of common stock is usually handled by investment bankers who act as managers and
co-managers and offer the shares to the public. A group of underwriting banks and brokers back

the issue and guarantee a minimum price for the stock.

Dealing Procedures

Trading on the HKSE is dealt in units known as ‘broad lots” which vary for each company. For
example, shares in Hong Kong Bank are traded in broad lots of 400 while shares in the Hang Seng
Bank are traded in lots of 100.

Four types of orders are prevailing on the Hong Kong stock market, which are very similar to those

of New York stock market:

1. At Market: Orders that specify the number of shares to be bought/sold. The order is to be

executed at prevailing market prices.

2. Discretionary: Orders that specify the maximum number of shares to be bought/sold.

However, the actual number and price paid is left to the discretion of the broker.

3. Limit Order: Orders that specify the number of shares to be bought/sold as long as it does

not exceed the ceiling-purchase/floor-selling price.
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4. Value Order: Orders that specify the amount, in HK$ value term, to be bought/sold. May

or may not have price limits.

Trading on the exchange is broker to broker with virtually all transactions being handled by auto-
mated dealing systems. Though computer terminals, floor traders can post buy/sell orders, cancel

orders, make enquiries about buy/sell orders and completed deals and input completed deals.

The HKSE operates on a 24-hour settlement basis. There is no central clearing house in Hong
Kong. Thus, the buying or selling broker is responsible for good delivery of the payment or the

share scrip together with the proper instrument of transfer within the following trading day.

Transaction costs are 0.025% on the consideration of each contract note, payable by both buyer

and seller.

When an investor intends to buy/sell stocks on the Hong Kong market, he needs only to find a
broker with custodian service in Hong Kong, and open a current account and a security account

to handle security trading, dividends, interest and other transactions.

Brokers in Hong Kong offer securities services to both domestic and overseas investors, which in-
cluding nominee and safe custody services, collecting dividends and bonus issue, buying and selling
securities, providing recommendations on specific investments, and subscribing to new share issues
on the investor’s behalf by handling the application and payment. Thus, the services brokers offer
eliminate the trouble of administering investment and handle all transaction deeds. The competition

among brokers in Hong Kong is mainly on the services.

Disclosure of Corporate Information

The Securities Ordinance 1986 requires a public company to announce ‘notifiable’ transactions in

the press as soon as possible. The press refers to the local newspaper such as Economic Journal
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or Xing Bao. The transactions include the acquisition/sale of assets with a value in excess of 15%
of consolidated assets and the sale of assets which represent more than 15% of consolidated net

profits before taxation.

The Securities Ordinance 1986 requires that public companies must have their accounts audited by
certified public accountants in compliance with the Hong Kong Companies Ordinance. An unau-
dited summary of profit and loss accounts and dividends are required to be released at the interim
stage, and the final dividend and consolidated statements are required to be announced within 6

months of the close of the company financial year-end, together with a detailed statement.

Insider trading also exists on the Hong Kong stock market although it is illegal. It is hard to be
eliminated because there is no regulation concerning the inside trading. The maximum penalty as-

sociated with insider trading is criticism in the local press.
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Chapter 4
The Test of Weakform Efficiency on the Hong Kong

Stock Market

For the Hong kong market to be weakform efficient, stock price movements must be independently
and identically distributed. In other words, stock investors in Hong Kong can not reap abnormal
profit merely using the historical information if the weakform efficient market hypothesis is sup-
ported on that market. This study, therefore, examines the validity of the random walk model, in-

cluding the tests for normality, stability, and independence of stock price changes.

4.1. Data and Hypotheses

The data used in this study includes stock returns for individual firms listed on the Hong Kong
Stock Exchange and a market index, the Hang Seng Index. The data for the individual firms listed
on the Hong Kong Stock Exchange (HKSE) was supplied by Reuters News. It contains 40 firms

including names, daily prices and number of shares outstanding over the period from November
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1, 1984 through November 1, 1988. The forty firms were randomly picked up among the firms listed
on the HKSE. Table 1 provides the names of the forty firms. The market index, the Hang Seng
Index (HSI), is provided by HSI services Ltd. The HSI was launched in November 1969 with July
31, 1963 as the base date (using 100 as the base figure) and is the most widely quoted indicator of
general price movements on the Hong Kong stock market. The index includes 33 stocks and is
weighted by market value. It includes four subindices which are the financial, utilities, properties,
and commercial & industrial. The index has consistently represented between 75 and 80 percent of
the market in terms of both market value and trading volume on the Hong Kong stock market.
Therefore, the index could be fairly regarded as representative of the market. Table 2 presents a list
of the firms comprising the HSI along with their effect on the HSI both in terms of points and the

percentages of the HSI market capitalization.

The test of weakform efficient market examines if the random walk model is supported by the Hong

Kong stock price movement, and the hypotheses of the tests are as follows:

H§! : Successive stock price changes in the Hong Kong market are independent;

H§? : Successive stock price changes in the Hong Kong market are independently and identically
distributed.

The test will examine the daily stock prices and the HSI over the period from Nov. 1, 1984 to Nov.
1, 1988. The changes of stock price are first transformed in terms of natural logarithm. It is defined

as follows:

U4 = In(price, ;) — In(price,) 4.1)
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4.2. Normality Test

By definition, if stock returns, i.e., the changes in In(price) for stocks, are normally distributed, then
the stock returns will have zero mean and unit variance after the returns are standardized. The
normality test in this section will examine if this definition holds for the stock price behavior on the

Hong Kong market. Thus, the hypothesis in the normality test is

H§* : The stock price changes on the Hong Kong market are normally distributed.

4.2.1. Frequency Distribution

One tool for examining departures from normality is the frequency distribution. If the stock returns
on the Hong Kong market are normally distributed, then their frequency distribution should be
consistent with a normal frequency distribution. In our study, frequency distributions for the HSI
and the forty stocks in the sample are measured separately over the testing period. Table 3 through

Table 7 present the results of the tests.

Table 3 shows the frequency distribution of the 40 stocks and the HSI. It lists the cumulative per-
centage of the frequency distribution for each stock. The bottom of the table lists the average cu-
mulative value in each interval, the value for an unit normal, and the average difference between the
empirical value and the unit normal. Table 4 presents the percentage of the frequency distributions
in each interval for the 40 stocks and the HSI. The bottom of the table also gives a comparison
between the unit normal and the empirical results. Table 5 shows the difference between empirical
frequency distributions and unit normal distribution by each firm in terms of cumulative percent-
age, while Table 6 shows a comparison between the empirical and unit normal distributions in
terms of percentage in each interval. Table 7 is a comparison of empirical and expected number

of observations found in each interval.
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The most striking feature of the tables is the presence of some degree of lepto-kurtosis and long tail
for each stock. In every case the empirical distribution is more peaked in the center and has a longer
tail than the normal distribution. Table 5 and Table 6 give a good illustration of the pattern of the
distribution discussed above. We can see that all numbers in the second column of Table 6, i.e.,
0.5 standard deviation interval, are positive, and turn to negative in the intervals of 1 standard de-
viation, 1.5 standard deviations, 2 standard deviations, 2.5 standard deviations, and most of 3
standard deviations, and all numbers become positive again after 4 standard deviations, reflecting
the fact that the percentage of empirical frequency is largely exceeding the percentage of unit normal
in the center of the distribution, shrinking in the middle, and increasing unnormally at the tail, with
a shape of high peak and fat tail. On the average, there is 29.27 percent more of the distribution
found in the interval between 0 and 0.5 standard deviation from the mean than expected in a unit
normal distribution. In addition, 10.96 percent less than the unit normal frequency is found in the
interval between 0.5 and 1 standard deviations, and 0.36 percent more in the interval between 3 and
4 standard deviations. This implies that before 1 standard deviation, the empirical distribution cuts
down through the normal curve from above, and the empirical distribution again cross through the
normal curve from below somewhere between 3 and 4 standard deviations from the mean. Figure

1 provides an illustration of the pattern with lepto-kurtosis and long tail.

The statistic for the goodness of fit test in Table S and Table 6 show that normality is rejected.
Because the goodness test in cumulative percentage (Table 5) ignores the tail effect of larger than
5 standard deviation from the mean, the results in Table 5 are different from the results in Table
6, and they are somewhat downward biased. Five out of forty-one cases accept normality at the
level of S percent in Table 5. However, normality is strongly rejected by the results in Table 6. The
difference between the results in Table S and Table 6 reflects the large effect of tails in the normality

test.

Table 7 examines the observations in each interval. Here, in 38 cases out of 41, the observations
in the interval between 0 and 0.5 standard deviation are fpund to be one and a half times or more

than the expected. Moreover, in the interval greater than S standard deviations from the mean, all
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empirical observations are found to be several thousand times larger than expected in a unit normal

distribution. Those numbers clearly indicate the rejection of normality.

4.2.2. Normal Probability Graphs

Another tool for examining departure from normality is normal probability graphing. This method
is developed using the definition of a normal distribution. If U, the change in In(price) for stocks
on the Hong Kong market, is a Ganssian random variable with mean u and variance o2 , then the
transformed variable, Z = (9+M, will be unit normal. In our test, we use daily stock returns of
each firm in our sample as U against the unit normal values of Z, where Z is derived from the
theoretical unit normal cumulative distribution:

Z=fU)=-+ m“p{#} (4.2)

g

If the stock returns on the Hong Kong market are normally distributed, the normal probability

graphs should provide the following results:

(1) The sample values of u,, the daily stock returns for security i, is linearly related to the theore-

tically derived value Z;
(2) The curve, or the plot of Z against U, crosses zero with the slope being approximately one.

Normal probability graphing is conducted for each of forty stocks and the HSI. From Fig. 2 to Fig.
8, we can see that all 41 curves present a S shape, and most of them have a rather steep slope, re-
flecting the pattern of lepto-kurtosis. Ignoring the tails of the S shape, the curves for the HSI, Allied
Investors, The HongKong and Shanghai Bank, China Gas, Miramar Hotel, and Wharf appear to
be closer to normality than the others. In general, the results from normal probability graphing

indicate the rejection of normality.
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The normality test reveals some degree of lepto-kurtosis and long tails for each stock examined in
our sample. The stock returns on the Hong Kong market have a distribution pattern characterized
by a high peak and long tails, which is similar to what has been found in the U.S. market. There-
fore, the results from both frequency test and normal probability graphing suggest that normality

has been rejected for the stock return distribution on the Hong Kong market.

Because normality on the Hong Kong market has been rejected, the hypothesis of weakform effi-

cient market is examined separately using an independence and stability test.

4.3. Independent Test

The hypothesis for the independence test is following:

H$® : The stock price changes on the Hong Kong market are independently distributed.

The test of this hypothesis involves both return and residual correlation analysis.

4.3.1. Residual Analysis

If stock returns are independently distributed, then no systematic correlation should be found be-
tween the abnormal returns from one day to another. The residual analysis is composed of a two-

step regression:

Ri, t= di + ﬂi ln Pi, t—1 + ei,t (43)
1= Ri.t-“i“ﬂi ]-npi,t—l

§,1=00,i+ 0, InP;, ; +3; ;¢ (4.9)
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where

R, . : daily return for security i on day t;

P, .1 : stock price for security i on day t-1;

Table 8 presents the results of the regression. Column (2) lists the intercept of each stock, &y ; ,
Column (3) lists the coefficient of the one lag stock price, 8, ;, and column (4) lists the coefficient
of the one lag residual, 6, ;. The values in the bracket are t statistic under the null hypothesis that

the coefficient of the one lag residual equals zero.

The results show that the returns of 17 out of 40 stocks are dependent with one lag series, and the

t values of those stocks are 5 percent significantly different from zero.

4.3.2. Return Correlation Analysis

The return correlation analysis is performed by one-lag regression model:

Ri1=8¢,it B1,iLnP; \_ + B4,i Rj 1y (4.5)

Table 9 presents the results of the regression. Column (2) of the table lists the intercept, £, ;, column
(3) lists the coefficient of the one lag price, 8, ; , while column (4) lists the coefficient of the one lag
retum, f,, . The values in the bracket are t statistic under the null hypothesis that the parameter

equals zero.

The results provided in Table 9 confirm the results in Table 8. The coefficients of the same 17 firms
are 5% significantly different from zero, implying that the return of the 17 stocks are dependent

with a one lag series.
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Therefore, 24 out of 41 cases in our sample support the hypothesis that the stock returns are inde-

pendently distributed.

4.4. Stability Test

The hypothesis for the stability test is as follows:

H§¢ : The distributions of stock price changes on the Hong Kong market are stable, and the stock
returns are identically distributed.

Two methods are used to test the stability of the distribution. One is range analysis and the other

is the goodness of fit test for the distributions during different time periods.

4.4.1. Range Analysis

By definition, stable Paretian distributions are stable or invariant under addition. Hence, if suc-
cessive daily stock returns follow a stable Paretian distribution, returns across longer intervals such
as a week or a month will follow the stable Paretian distribution of exactly the same form of daily
returns. The characteristic exponent of the distribution, « , is an index for stable distribution, re-

flecting the range of variances under different distributions.

Fama[1960] examined stability of stock returns on the U.S. market using a range analysis. He ex-
plained that the variance of the stock return distribution changes with the increase in the trading
interval, and that the change follows a certain function if the distributions are stable. The relation-

ship of the variances of the distributions with different intervals can be expressed as follows:
L
STD,=n= STD, 4.6)
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logn

¥~ Tog STD, — log STD, 47

STD, : standard deviation of the distribution with n days interval;

STD, : standard deviation of the distribution in daily returns;

n : the number of observations in each interval;

« : characteristic exponent of the distribution.

If the distributions are stable, then « ‘s should be constant across different trading intervals, with a
range of 1 < a < 2. The range test is reliable provided one important condition is met, that is, suc-

cessive stock returns are independent. Otherwise the results would be upward biased.

In our range analysis, « is measured for each stock in our sample by equation (4.7). Table 10
presents the results of the range analysis. Because 17 out of 40 stocks manifest dependence in their
daily return, the testing sample is reduced to 24 cases, i.e., 23 stocks and the HSI. The trading in-
tervals in the test are defined as 3 days, S days, 9 days and 15 days, i.e.,, n =3, 5,9, 15. Hence, there

are four a ’s for each case.

Column (1) to (4) of Table 10 list four « ‘s, and column (5) lists the average of a’s for each stock.
The bottom of the table lists the average of the 24 cases in different trading intervals. The results
show that « ‘s support the hypothesis. The a’s of different trading intervals for each security in our
sample are constant, and all of them are close to 2. Our results are consistent with what were found
by Fama, reflecting a stable distribution with finite means but infinite variances. Therefore, our re-
sults indicate the stock returns in our sample are stable in different trading intervals, with a dis-

tribution shaped as a high peak and long and think tails.
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4.4.2. The Goodness of Fit Test for the Distributions during Different Time Periods

The existence of identical distributions implies that the parameters of interest in the distribution

are time invariant. Explicitly, we can examine the identical distribution by testing the hypothesis for

parameter time invariance as follows:

H uyy=m=..=uyr=p and o =0=..=0r=0¢

against

H{¢ :u>or<u

o, >o0r<o forany t=1,2,..T.

If the distribution of stock returns is identically distributed, then the parameters of the distribution,

e.g., mean and variance, in different sub-testing-periods should be equal to the parameters of the

distribution during the whole testing period. To test the hypothesis, the returns of the 40 stocks in

the sample are divided into 4 sub-testing-periods, i.e., returns in 1984-1985, 1986, 1987, and 1988.

The mean and the variance of each firm in every sub-testing-period are then compared to the mean

and the variance of the whole sample period using the following equations:

& (g — 1)
Yt t=1,2,3,4 (4.8)
t=1 !

4 2

o, i — 0;
Z—(—‘—"—_——‘)——=x’, t=1,2,3,4 (49)
t=1

py; and o, are the mean and the standard deviation of stock i during sub-testing-period t, and

u, and o, are the mean and the standard deviation of stock i during the whole testing period. The

reéults of the goodness of fit test should reveal if the hypothesis is supported.

The Test of Weakform Efficiency on the Hong Kong Stock Market 44



To avoid the possibly biased estimating, the test ignores the period of the stock market crash from

Oct. 20, 1987 to Oct. 30, 1987.

Table 11 shows the results of equation (4.8). Column (2) of the table lists the mean of each stock
during the whole sample period, column (3) to (6) list the means of the sub-testing-periods, and
column (7) lists the Chi-square value. The results of the goodness of fit test support the null hy-
pothesis, that is, the mean retumn of stocks on the Hong Kong market are stable from year to year ’

over the testing period.

Table 12 shows the results of equation (4.9). Column (2) of the table lists the standard deviation
of each stock during the whole sample period, column (3) to (6) list the standard deviation of each
stock during the sub-testing-periods, and column (7) lists the Chi-square value. The results of the
goodness of fit test also show that the standard deviations of the distributions during the sub-
testing-periods are not different from the standard deviation of the distributions over the whole
sample period. Again, the hypothesis is supported because the parameters are stable over the testing

period.

Therefore, the results of the goodness of fit test support the hypothesis of the test: stock returns

on the Hong Kong market are identically distributed.

4.5. Summary

In sum, stock returns on the Hong Kong market are stable, and the retumns of most stocks in the
sample are indeperndently distributed, though normality of the distribution is rejected. Therefore,
the random walk model is supported. The results of the test on the Hong Kong market are similar
to the results found by Fama[1960] for the U.S. stock market. Because the distributions of stock

returns on the Hong Kong market are independently and identically distributed, investors can not
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reap abnormal profit using historical information, the hypothesis of weakform efficiency of stock

market is supported on the Hong Kong market.
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Table 1
Names of the Forty Hong Kong Firms

Allied Investors Corporation Limited

Amoy Properties Limited

Asia Insurance Company Limited

The Bank of East Asia, Limited

Burwill International Limited

China Light & Power Company, Limited
China Motor Bus Co., LTD.

Conic Investment Company Limited

The Cross-Harbour Tunnel Company, Limited

. Essential Enterprises Company Limited

. Far East Consortium Limited

. Far East Hotels and Entertainment LTD.
. The Great Eagle Company, Limited

Green Island Cement (Holdings) Limited

. Hang Lung Development Company Limited

. Hang Seng Bank, LTD.

. Harriman Holdings Limited

. Henderson Land Development Co., LTD.

. The Hong Kong and China Gas Company Limited

. The HongKong and Shanghai Banking Corporation

. The HongKong & Yaumati Ferry Company, Limited
. HongKong Realty and Trust Company, Limited (Class A)
. HongKong Realty and Trust Company, Limited (Class B)
. Hong Kong Aircraft Engineering Company Limited

. Hong Kong Building and Loan Agency Limited

. Hong Kong Carpet (Holdings) Limited

. Hong Kong Electric Holdings Limited

. The HongKong Land Company Limited

. Hong Kong Worsted Mills, Limited

. Hopewell Holdings Limited

. Hsin Chong Holdings (H. K.) Limited

. Hutchison Whampoa Limited

. Hysan Development Company Limited

. International Industries Limited

. Jack Chia International Limited

. Johnson Electric Industrial Manufactory, Limited

. K. Wah Stones (Holdings) Ltd.

. Miramar Hotel & Investment Co., LTD.

. Shui On Group Limited

. Wharf (Holdings) Limited
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Table 2

Hong Seng Index Constituents
(as at end April 1988)

Company Effect % of HSI
.on HSI Market
(in points) Capitalisation
The Bank of East Asia Ltd. 0.06 0.75
Hang Seng Bank Ltd. 0.45 4.60
The Hong Kong and Shanhai Banking
Corporation 1.69 8.61
Jardine Strategic Holdings Ltd. 0.22 1.63
*Finance* 15.59
Cina Light & Power Co. Ltd. 0.75 5.29
The Hong Kong & China Gas Co. Ltd. 0.29 1.85
Hong Kong Electric Holdings Ltd. 0.59 3.49
Hong Kong Telecommunications Ltd. 312 17.03
The Kowloon Motor Bus Co. (1933) Ltd. 0.21 1.03
*+Utilities* 28.69
Cheung Kong (Holdings) Ltd. 0.71 4.08
Hang Lung Development Co. Ltd. 0.37 1.53
Henderson Land Development Co. Ltd. 0.47 1.94
The Hong Kong Land Co. Ltd. 0.81 5.24
Hongkong Realty and Trust Co. Ltd. 0.07 0.49
Hysan Development Co. Ltd. 0.28 0.98
New World Development Co. Ltd. 0.73 291
Sun Hung Kai Properties Ltd. 0.93 3.85
Tai Cheung Properties Ltd. 0.06 0.36
*Properties* 21.38
Cathay Pacific Airways Ltd. 0.93 5.15
Cavendish International Holdings Ltd 0.47 242
Dairy Farm International Holdings Ltd. 0.21 1.42
Green Island Cement (Holdings) Ltd. 0.07 0.38
Hong Kong Aircraft Engineering Co. Ltd. 0.12 0.56
The HongKong and Shanghai Hotels Ltd. 0.16 1.04
HK-TVB Ltd. 0.27 1.61
Hutchison Whampoa Ltd. 0.98 6.37
Jardine Matheson Holdings Ltd. 0.40 1.93
Mandine Matheson Holdings Ltd. 0.10 0.70
Miramar Hotel & Investment Co. Ltd 0.15 0.85
Swire Pacific Ltd. 1.02 6.58
The Wharf (Holdings) Ltd. 0.56 3.04
Winsor Industrial Corporation Ltd. 0.08 0.55
World International Holdings) Ltd. 0.33 1.74
*Commercial & Industrial* 34.34

100.00  100.00
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Table 3

Freqency Distribution of Hong Kong Firms
(in cumulative percentage)

Stocks 0.5s Is 1.5s 2s 2.5s 3s 4s 5s > 5s
Allied Investors 571 81.6 915 956 969 981 992 993 0.7
Amoy Properties 88.2 969 985 993 996 99.7 99.7 99.7 03
Asia Insurance Co. 794 89.6 938 972 980 984 99.0 994 0.6
Bank of East Asia 633 875 947 97.1 984 985 992 995 0.5
Burwill Internatl 63.1 821 913 956 976 98.0 99.1 995 0.5
China Light 60.2 885 950 979 989 99.1 992 995 0.5
China Motor 606 842 932 96,6 983 992 995 99.6 04
Conic Investment 732 88.0 947 972 982 989 992 994 0.6
Cross-Harbourent 60.1 865 932 965 97.7 982 989 992 038
Essential Enter. 70.5 833 905 94.1 962 973 993 99.5 0.5
Far East Consor. 667 878 93.7 969 982 986 99.1 995 0.5
Far East Hotels 684 852 925 959 974 988 99.5 998 0.2
Great Eagle 624 871 944 976 984 989 994 99.7 0.3
Green Island(HId) 67.0 853 929 965 977 987 992 995 0.5
Hang Lung Devel. 668 914 970 985 99.0 993 995 996 0.4
Hang Seng Bank 68.1 887 954 980 985 989 994 995 0.5
Harriman Holdings 67.2 858 937 97.0 983 987 989 99.1 09
Henderson Land 63.0 863 957 98.0 985 989 993 996 04
HK China Gas 578 849 935 975 987 993 996 997 03
HK Shanghai Bank 59.8 816 921 963 983 988 994 996 04
HK Yaumati Ferry 572 825 929 966 975 982 989 995 0.5
HK Realty Trust 1 787 920 97.5 983 989 993 995 996 04
HK Realty Trust 2 79.2 90.7 953 969 980 986 99.1 994 0.6
HK Aircraft 76.3 943 978 989 994 996 99.6 99.7 03
HK Building 756 879 94.1 962 97.6 984 99.1 993 0.7
HK Carpet 71.5 84.6 922 958 97.2 98.1 99.0 996 04
HK Electric 59.7 823 925 964 978 987 993 99.7 0.3
HK Land Co. 57.1 853 935 966 97.7 988 993 994 0.6
HK Worsted 752 859 89.8 931 962 974 986 993 0.7
Hopewell Hidgste 59.1 817 916 964 979 986 989 996 04
Hsin Chong Hldgs 614 841 936 970 986 99.1 995 99.7 0.3
Hutchison Whampoa 557 828 932 97.1 985 998 988 995 0.5
Hysan Development 580 864 946 970 987 991 99.1 996 04
Intl Industries 836 90.5 937 953 966 971 978 990 1.0
Jack Chia Intl. 86.6 912 939 960 97.0 977 986 989 1.1
John Son Elec. 96.6 988 992 993 99.6 99.7 99.7 99.7 0.3
Ha Wah Bank 725 864 920 944 962 973 985 99.1 09
Miramar Htel 589 81.7 910 953 975 981 989 994 0.6
Shui-On-Group 700 867 938 966 97.6 986 993 996 04
Wharf 586 838 927 968 983 989 993 997 03
HSI 562 81.0 91.0 950 97.1 984 993 998 0.2
Average 67.57 86.66 93.74 96.69 97.97 98.63 99.16 99.495 0.505
Unit Normal 383 68.26 86.64 9545 98.76 99.73 99.99 99.999 0.00006
Difference 29.27 18.40 7.10 1.24 -0.79 -1.10 -0.83 -0.504 0.505
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Table 4

Fregency Distribution in Each Interval

(in Percentage)

Stocks 0.5s Is 1.5s 2s 2.5s 3s ds 5 >5s
Allied Investors 57.1 245 990 4.10 130 1.15 1.15 0.10 0.70
Amoy Properties 88.2 8.7 1.50 090 030 0.10 0.00 0.00 0.30
Asia Insurance Co. 794 10.2 420 340 0.80 039 0.68 039 0.59
Bank of East Asia 63.3 24.2 720 240 120 0.10 080 0.30 0.50
Burwill International 63.1 19.0 9.20 430 2.00 040 1.10 040 0.50
China Light 60.2 283 728 210 1.05 020 0.10 029 0.48
China Motor 60.6 23.6 9.00 340 1.60 1.00 030 0.10 040
Conic Investment 73.2 148 6.70 250 096 0.67 040 0.20 0.5
Cross-Harbourent 60.1 264 6.70 330 120 0.50 077 030 0.77
Essential Enter. 70.5 128 7.20 353 210 1.13 200 0.20 0.50
Far East Consor. 66.7 21.2 580 326 120 040 0.58 040 049
Far East Hotels 68.4 16.8 7.38 340 1.50 130 0.77 0.29 0.20
Great Eagle 624 24.7 7.38 316 077 048 0.57 029 0.29
Green Island 67.0 184 7.60 350 120 096 0.57 0.29 0.48
Hang Lung Develop. 66.8 24.6 570 140 057 029 0.20 0.10 0.38
Hang Seng Bank 68.1 20.6 670 258 048 048 048 0.10 048
Harmman Holdings 67.2 18.6 78 340 120 040 029 0.20 0.87
Henderson Land 63.0 233 939 230 048 048 039 029 0.39
HK China Gas 57.8 27.1 860 4.00 1.10 070 0.30 0.10 0.30
HK Shanghai Bank 59.8 21.8 1050 4.10 200 0.50 0.70 0.20 040
Hk Yaumati Ferry 57.2 253 1040 370 0.87 0.70 0.77 0.58 0.48
HK Realty Trust 1 78.7 133 440 1.80 0.70 040 0.20 0.10 0.40
HK Realty Trust 2 79.2 11.5 460 1.60 1.06 0.58 0.58 030 0.58
HK Aircraft 76.3 179 350 1.10 0.60 0.20 0.10 0.00 0.30
HK Building 75.6 124 6.10 210 140 0.77 077 020 0.68
HK Carpet 71.5 13.1 7.70 350 140 087 097 0.60 0.40
HK Electric 59.7 226 1020 380 140 090 070 040 0.30
HK Land Co. 57.1 28.3 8.10 3.07 1.10 108 0.60 0.10 0.60
HK Worsted 752 10.7 380 340 3.10 120 1.10 0.80 0.70
Hopewell Holdings 59.1 22.6 9.87 4.79 1.50 0.68 0.39 0.68 0.39
Hsin Chong Holdings 614 227 9.50 340 1.50 0.60 040 0.20 0.30
Hutchison Whampoa 557 27.1 1040 390 130 040 0.70 0.00 0.50
Ysan Development 58.0 284 820 240 160 050 050 0.00 0.40
Intl. Industry 83.6 6.9 320 160 120 060 070 120 1.00
Jack Chia Intl. 86.8 44 264 214 090 0.80 090 0.30 1.10
Hohn Son Elec. 96.6 2.2 040 0.100 030 0.10 0.00 0.00 0.30
Ha Wah Bank 723 14.1 570 240 1.70 1.10 1.10 0.70 0.90
Miramar Hotel 58.9 228 9.29 430 220 0.58 0.77 0.58 0.58
Shui-On-Group 70.0 16.7 709 288 096 096 0.77 029 0.38
Wharf 58.6 252 890 4.10 140 060 0.50 0.40 0.30
HSI 56.2 248 10.0 408 2.06 130 1.00 040 0.20
Average 67.57 19.0 7.068 2956 1.25 0.648 0.626 0.302 0.4976
Unit Normal 38.3 2996 18.38 8.810 3.31 0.97 0.264 0.006 0.00006
Difference 29.27 -1096 -11.312 -5.854 -2.06 -0.322 0.362 0.296 0.49754

The Test of Weakform Efficiency on the Hong Kong Stock Market

50



Table 5

The Difference between the Empirical Frequency Distributions and Unit Normal

(In Cumulative Percentage)

Stocks 0.5s 1s 1.5s 2s 2.5s 3s 4s Ss >5s x?
AL 18.8 13.34 4.836 0.1s -18 -1.63 079 -0.69 069 12.18*
A.P. 499 28.64 11.86 3.85 0.84 -003 -029 -029 029 783816
A.lC. 41.1 21.34 7.16 1.7 076 -1.33 099 -0.59 0.59 51.437
B.E.A. 25.0 19.24 8.06 1.6 -036 -123 079 -049 049 22.545
B.lL 248 13.84 4.66 0.1s -1.16 -1.73 089 -049 049 19.170
C.L. 219 20.24 8.36 2.45 0.14 -0.63 -0.79 -0.49 049 19.406
CM. 22.3 1594 6.56 1.1s -046 053 -049 039 039 17.226
C.lL 349 19.74 8.06 1.7 056 -0.83 .-0.79 -0.59 059 38.312
C.H. 21.8 18.24 6.56 1.0 -106 -1.83 -109 079 079 17.844
E.E. 32.2 15.04 38 -1.35 256 -243 069 -049 049 30.709
F.E.C. 28.4 19.54 7.06 145 056 -1.13 -089 -049 049 27.276
F.E.H. 30.1 1694 5.86 045 -136 -093 049 -0.19 0.19 28.288
G.E. 24.1 18.34 7.76 215 036 -083 059 029 029 21.120
G.L 28.7 17.04 6.26 1.0s -106 -103 -0.79 049 049 26.255
H.L.D. 28.5 23.14 10.36 3.05 0.24 043 049 -0.39 0.39 30.394
H.S.B. 29.8 20.44 8.76 255 026 083 059 049 049 30.274
H.H. 289 17.54 7.06 1.s§ -046 -1.03 -1.09 -089 0.89 26.947
H.L. 24.7 18.04 9.06 255 026 083 0.69 -039 039 21.726
HK C.G 19.5 16.64 6.86 205 006 -043 039 029 029 14.576
HK S.B. 21.5 13.34 5.46 085 046 093 -059 -039 039 15044
HK A.F. 189 14.24 6.26 1.1 -1.26 -1.53 -1.09 -049 049 12.817*
HK R.T. 1 40.4 23.74 10.86 2.85 0.14 043 -049 -0.39 039 52323
HK R.T.2 409 22.44 8.66 145 -0.76 -1.13 -0.89 -0.59 0.59 51.971
HK A. 38.0 26.04 11.16 3.45 0.64 -0.13 -039 -029 029 49.204
HK B. 37.3  19.64 7.46 0.7 -1.16 -1.33 -0.89 -069 0.69 42.669
HK C. 33.2 16.34 5.56 035 -1.56 -1.63 -099 -039 039 33.111
HK E. 21.4 14.04 5.86 095 096 -1.03 -0.69 029 0.29 15276
HK L.C. 18.8 17.04 6.86 1.1s -1.06 -093 -0.69 -0.59 0.59 14.067
HK W. 369 17.64 3.16 -235 -2.56 -2.33 -1.39 069 0.69 40.427
H.H. 20.8 13.44 4.96 095 -0.86 -1.13 -1.09 -039 0.39 14.269
H.C.H. 23.1 15.84 6.96 155 -0.16 -0.63 -049 -029 029 18.200
H.W. 174 14.54 6.56 1.65 -0.26 0.07 -1.19 -049 049 11.545*
H.D. 19.7 18.14 7.96 1.55 -0.06 -0.63 -0.89 -0.39 0.39 15.723
I.L 453 2224 706 -0.15 -216 -2.63 -219 099 099 61.576
J.C.I. 48.3 2294 7.26 0.55 -1.76 -2.03 -1.39 -1.09 1.09 69.336
J.S.E. 58.3 30.54 12.56 3.85 0.84 -003 029 -0.29 0.29 104.391
H.W.B. 342 18.14 536 -105 -2.56 -243 -149 -0.89 0.89 35.858
M.H. 20.6 13.44 436 015 -1.26 -1.63 -1.09 -0.59 0.59 14.004*
S.0.G. 31.7 18.44 7.16 1.1 -116 -1.13 069 -0.39 039 31.857
Wharf 203 15.54 6.06 135 046 -083 069 029 0.29 14.755
HSI 179 12.74 436 045 -166 -133 069 019 019 11.016*
Average 29.27 18396 7.097 124 079 -1.10 -083 -0.50 0.50

* : Normality is accepted at the S percent level.
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Table 6

The Difference between the Empirical Frequency Distribution and Unit Normal

(percentage in each interval)

Stocks 0.5s Is 1.5s 2s 2.5s 3s 4s Ss >5s 3

Al 1880 -546 -848 471 -201 0.18 0.89 0.094 0.69 8186.2
A.P. 4990 -21.26 -1688 -791 -301 -0.87 -0.26 -0.006 0.29 16059
A.LC. 41.10 -19.81 -14.18 -541 -2.51 -0.58 0.42 0.38 0.58 5875.1
B.E.A. 2500 -5.76 -11.18 -641 -2.11 -0.87 0.54 0.29 0.49 41979
B.I. 2480 -10.96 9.18 -4.51 -1.31 -0.57 0.84 0.39 0.49 41964
C.L. 21.85 -1.61 -11.10 -6.71 -2.26 -0.77 -0.16 0.28 0.47 3865.8
CM. 2230 -636 938 541 -1.71 0.03 0.04 0.09 0.39 2689.2
C.L 3488 -15.16 -11.68 -6.31 -2.35 -0.30 0.14 0.19 0.58 5853.8
C.H. 21.76 -3.56 -11.68 -5.51 -2.11 -0.47 0.51 0.29 0.76  9906.5
E.E. 3220 -17.12 -11.18 -528  -1.21 0.16 1.74 0.19 0.49 42244
F.E.C. 2840 -8.79 -12.58 -5.55 -2.11  -0.57 0.32 0.39 0.48 4038.7
F.E.H. 30.10 -13.20 -11.00 -541 -1.81 0.33 0.51 0.28 0.19 707.8
G.E. 2406 -5.26 -11.00 -5.65 -2.54 -0.49 0.31 0.28 0.28 1430.0
G.L 28.70 -11.56 -10.78 -5.31 -2.11 -0.01 0.31 0.28 0.47 3876.4
H.L.D. 2846 -5.36 -12.68 -7.41 -2.74 -0.68 -0.06 0.09 0.37 24458
H.S.B. 29.80 -9.36 -11.68 -6.23 -2.83 -0.49 0.22 0.09 0.47 3879.8
H.H. 2890 -11.38 -10.52 -5.41 211 -0.57 0.03 0.19 0.86 12650.5
H.L. 2470 -6.68 -899 -6.51 -2.83 -049 0.13 0.28 0.38 2563.7
HK C.G. 19.50 -2.86 -9.78 -4.81 -2.21 -0.27 -0.04 0.09 0.29 1519.0
HK S.B. 21.50 -8.16 -7.88 -4.71 -1.31 -0.47 0.44 0.19 0.39 2687.6
HK Y.F. 1890 466 -798 -511 -244 -0.27 0.51 0.57 0.47 38589
HKR.T.1 4040 -16.66 -1398 -7.01 -261 -0.57 -0.06 0.09 0.39 27364
HK R.T. 2 4090 -18.46 -13.78 -7.21 -2.25 -0.39 0.32 0.29 0.57 5679.0
HK A. 38.00 -12.06 -14.88 -71.71 -2.71 -0.77 -0.16 -0.006 0.29 1563.7
HK B. 37.28 -17.56 -12.28 -6.71 -1.91 -0.20 0.51 0.19 0.67 7767.4
HK C. 33.16 -16.86 -10.68 -531 -191 -0.10 0.71 0.59 0.39 27170
HK E. 21.40 -7.36 -8.18 -5.01 -1.91 -0.07 0.44 0.39 0.29 1521.7
HK L.C. 18.79 -1.70 -10.28 -5.74 -2.21 0.11 0.34 0.09 0.59 6019.5
HK W, 3690 -19.26 -14.58 -541 -0.21 0.23 0.84 0.79 0.69 8231.8
H.H. 2080 -7.36 -8.51 402 -1.81 -0.29 0.13 0.67 0.38 2555.0
H.C.H. 23.10 -7.26 -8.88 -541 -1.81 -0.37 0.14 0.19 0.29 15240
HW. 17.40 -2.86 -7.98 491 -2.01 -0.57 0.44 -0.006 0.49 41823
H.D. 19.70 -1.56 -10.18 -6.41 -1.71 -0.47 0.24 -0.006 0.39 2687.7
ILL 45.30 -23.06 -15.18 -7.21 -2.11 -0.37 0.44 1.19 0.99 16759.0
J.C.L. 48.52 -25.56 -15.74 -6.67 -2.41 -0.17 0.64 0.29 1.09 202 69.7
JS.E. 58.30 -27.76 -17.98 -8.71 -3.01 -0.87 -0.26 -0.006 0.29 1643.8
H.W.B. 3400 -15.86 -12.68 -6.41 -1.61 0.13 0.84 0.69 0.89 13554.4
M.H. 20.60 -1.16 -9.09 4.51 -1.11 -0.39 0.51 0.57 0.57 5627.1
S.0.G. 31.70 -13.29 -11.29 -593 -235 -0.01 0.51 0.28 0.37 24517
Wharf 20.30 -4.76 -9.48 4.71 -1.91 -0.37 0.24 0.39 0.29 1520.0
HSI 17.90 -5.20 -8.38 4.73 -1.25 0.33 0.74 0.39 0.19 684.8
Average 29.27 -1096 -11.31 -5.854 -206 -0.32 0.36 0.30 0.50
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Unit Normal

] : Empirical Curve

Figure 1. Frequency Plot
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Figure 2. Normal Probability Graphs (1)
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Figure 3. Normal Probability Graphs (2)
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Table 8

Residaul Analysis for Independent Test

Stocks bo.. 1,4 0.1
(N 2 (3) 4
Allied Investors 0.000242 -0.000114 0.0259624
(0.831)
Amoy Properties <0.00030 0.000130 -0.020037
(-0.644)
Asia Insurance Co. -0.002189 0.0011076 -0.088304
(-2.838%)
Bank of East Asia 0.0028730 -0.000951 0.062425
(2.002%)
Burwill International 0.0000156 -0.000095 0.030956
(0.997)
China Light -0.001574 0.0005466 -0.03412
(-1.093)
China Motor 0.0006292 -0.000238 0.043205
(1.390)
Conic Investment 0.0000163 -0.000104 0.015669
(0.502)
Cross Harbour -0.003695 0.0015058 -0.18673
(-6.107%)
Essential Enterpress 0.0001224 -0.000767 0.195305
(6.406%)
Far East Consortm. 0.0007743 0.0017022 -0.10533
(-3.385%)
Far East Hotels -0.000117 -0.000614 0.040004
(1.281)
Great Eagle 0.0000209 -0.000078 0.016238
(0.522)
Green Island -0.000216 0.0000870 -0.00404
(-0.129)
Hang Lung Devel. -0.000485 0.0002517 -0.03205
(-1.030)
Hang Seng Bank -0.002361 0.0006826 -0.03478
(-1.11D)
Garriman Holdings 0.0005294 -0.000363 0.004355
(0.139)
Henderson Land -0.000672 0.0005550 -0.11817
(-3.828*%)
HK China Gas 0.0009484 -0.000356 0.050214
(1.615)
HK Shanghai Bank -0.000766 0.0004207 -0.05208
(-1.675)
HK Yaumati Ferry 0.0006968 -0.000485 0.083086
(2.678%)
HK Realty Trust 1 0.0005611 -0.000268 0.036537
(1.174)
HK Realty Trust 2 -0.000148 0.0003480 -0.03323
(-1.066)

(go to next page)
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(continue)

Stocks o, 0y, 0.1
(D (2 (3 4
HK Aircraft 0.0003345 -0.000117 0.019759
(0.634)
HK Building -0.006558 0.0028944 -0.14269
(-4.601%)
HK Carpet 0.0028652 -0.001264 0.152724
(4.959%)
HK Electric -0.001141 0.0006116 -0.11669
(-3.776*)
HK Land -0.000495 0.0002641 -0.01839
(-0.588)
HK Worsted -0.000116 0.0002204 -0.06723
(-2.168*)
Hopewell Holdings 0.0004390 -0.000505 0.053894
(1.732)
Hsin Chong Holdings -0.000061 0.0000957 -0.02383
(-0.766)
Hutchison Whampoa -0.000270 0.0001397 -0.03412
(-1.096)
Hysan Development 0.0002304 0.0009650 -0.10935
(-3.515%)
International Industries 0.0007792 -0.001436 0.119736
(3.864%)
Jack Chia International -0.000183 -0.001290 0.097843
(3.883%)
Johnson Elec. -0.032294 0.0217110 -0.46601
(-25.801%)
Ha Wah Bank 0.0006621 -0.000644 0.089042
(2.871*)
Miramar Hotel 0.0010477 -0.000690 0.105687
(3.412%)
Shui-On-Group -0.000023 0.0003242 -0.03098
(-0.994)
Wharf -0.001237 0.0006197 -0.02853
(-0.912)
HSI -0.000824 0.000108 -0.023920
(-0.770)

log, =080+ 0,0 1P +6,8 0
2. * stands for statistically significant at the 5% level.
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Return Correlation Analysis for Independent Test

Table 9

Stocks Bo.i B B
§)) 2 (3) 4)
Allied Investors 0.02466908 -0.0108887 0.0256752
Amoy Properties 0.00639118 -0.0028655 O 0979
Asia Insurance Co. 0.01779558 -0.0056803 (28:82‘71)253
Bank of East Asia 0.02433403 -0.0080090 ('5:32?2)553
Burwill International -0.0002568 -0.0017034 G 2305045
China Light 0.02543551 -0.0087503 O 033b10
China Motor 0.01313233 -0.0044967 0430131
Conic Investment -0.0004610 -0.0079603 ((1)(3)?2)5442
Cross Harbour 0.00458058 -0.0016840 Eg:fg?m
(-6.107%)
Essential Enterpress 0.00096260 -0.0026983 0.1948361
Far East Consortm -0.0030394 -0.0081786 582‘1‘3232;9
Far East Hotels -0.0008683 -0.0075632 o 05071as
Great Eagle 0.00237908 -0.0026738 O ot6l9ss
Green Island 0.00816903 -0.0030453 O oaa2s
Hang Lung Devel. 0.01135886 -0.0055703 (:8:(1)5?2369
Hang Seng Bank 0.03164794 -0.0091801 (:(l)fgggztsa,
Harriman Holdings 0.01923323 -0.0131150 0042993
Henderson Land 0.00489604 -0.0028466 (8332‘;12
HK China Gas 0.01678875 -0.0060116 G os001ss
HK Shanghai Bank 0.01076916 -0.0056989 ((1)85)775
HK Yaumati Ferry 0.00857465 -0.0052565 ('(1)1833%539
HK Realty Trust 1 0.00934612 -0.0043567 G oaenis
HK Realty Trust 2 0.00284375 -0.0059603 (S(i)ﬁéégi)zs

(go to next page)
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(continue)

Stocks Bo.. B, B2
(1) 2 3 4
HK Aircraft 0.01425828 -0.0047332 0.0196661
(0.634)
HK Building 0.03560237 -0.0153909 -0.140406
(4.601*)
HK Carpet 0.01400808 -0.0058517 0.1518970
(4.959*)
HK Electric 0.01018397 -0.0050888 -0.116094
(-3.776%)
HK Land 0.02531505 -0.0129634 -0.018153
: (0.588)
HK Worsted 0.00466110 -0.0029270 -0.067027
(-2.168%)
Hopewell Holdings 0.00588846 -0.0058782 0.0535876
(1.732)
Hsin Chong Holdings 0.00457915 -0.0041089 -0.023727
(0.766)
Hutchison Whampoa 0.00944040 -0.0043361 -0.033972
(-1.096)
Hysan Development -0.0000813 -0.0052007 -0.108744
(-3.515%)
International Industries 0.00320250 -0.0049286 0.1192612
(3.864*)
Jack Chia International -0.0008875 -0.0070812 0.0972146
(3.883%)
Johnson Elec. 0.09364334 -0.0226778 -0.451906
(-25.801*)
Ha Wah Bank 0.00245408 -0.0030878 0.0888036
(2.871%)
Miramar Hotel 0.01001485 -0.0058846 0.1050726
(3.412%)
Shui-On-Group 0.00076184 -0.0053303 -0.030812
(0.994)
Wharf 0.02383635 -0.0117191 -0.028185
(0.912)
HSI 0.034209 -0.0043574 -0.023816
(-0.770)

L. Rl.r=ﬁ0.l+ﬂl.l Ian—l + BZ.IRIJ-I

2. * stands for statistically significant at the 5% level.
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Table 10

Estimates of the Characteristic Exponent by Range Analysis

Stocks a(n=3) a (n=75) a(n=9) a(n=15) Average
() 2 3 4 ) (6)
Allied Investors 2.244 2.333 2.392 2.395 2.341
Amoy Properties 1.951 1.812 2.051 2.078 1.973
Burwill Internatl. 2.077 2.204 1.868 2.204 2.088
China Light 1.808 1.839 1.944 2.140 1.933
China Motor 2.108 2.064 2.249 2.409 2.207
Conic Investment 1.912 2.063 1.857 2.090 1.980
Far East Hotels 1.925 1.959 2.151 2.337 2.093
Great Eagle 1.840 1.934 1.957 2.162 1.974
Green Island 2.164 2.087 2.267 2.190 2.177
Hang Lung Devel. 1.927 1.828 2.053 2.188 1.999
Hang Seng Bank 1.869 1.917 1.917 1.967 1.917
Harmiman Holdings 1.755 2.565 1.782 2.110 2.053
HK China Gas 2.067 2.182 2.179 2277 2.177
HK Shanghai Bank 1.875 1.757 1.945 2.105 1.921
HK Realty Trust 1 2.085 2.148 2.092 2.187 2.128
HK Realty Trust 2 2.053 2.043 1.944 1.940 1.995
HK Aircraft 2.154 2.109 2.091 2.143 2.124
Hong Kong Land 1.953 1.979 1.910 1.781 1.906
Hopewell Holdings 2.000 2.091 2.011 2.067 2.042
Hsin Chong Holdings 1.910 1.808 2.066 2.273 2.014
Hutchison Whampoa 1.962 1.833 2.204 2313 2.078
Shui-On-Group 1.827 2.109 2.470 2.205 2.153
Wharf 2.020 1.992 2.079 2.204 2.074
HSI 1.767 1.874 1.869 1.797 1.827
Average 1.969 2.023 2.056 2.149 2.049
log n

~ log STD, — log STD,
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Means of the Stock Returns During Different Trading Periods

Table 11

stocks mean of mean of mean of meanof meanof -chi-square
the whole
period 1985 1986 1987 1988 value
(D (2 (3 4 (5 (6) (M

Allied Investors 0.00083  0.0015 0.00016  0.0004 0.00117  0.00145
Amoy Properties 0.00007  0.0052 0.00141 -0.0081 0.00080  1.43072
Asia Insurance Co. 0.00085  0.0004 0.00015 0.0014 0.00172  0.00203
Bank of East Asia 0.00021  0.0007 -0.00039 0.0006 -0.00016  0.00409
Burwill Internatl. 0.00097 -0.0026 0.00261  0.0019 0.00289  0.02068
China Light 0.00068  0.0010 0.00121  0.0005  -0.00013  0.00161
China Motor 0.00170  0.0025 0.00089  0.0017 0.00154  0.00076
Conic Investment -0.00035 -0.0016 0.00021  0.0001 0.00019  -0.00653
Cross-Harbour 0.00052  0.000001 0.00019 0.0015 0.00047  0.00262
Essential Enterprs. 0.00100 -0.0004 0.00429 -0.0010 0.00139  0.01708
Far east Consortm. 0.00112 0.0014 0.00056  0.0021 0.00020  0.00205
Far East Hotels 0.00143  -0.00005 -0.00064  0.0056 0.00112  0.01680
Great Eagle 0.00263  0.0020 0.00215  0.0047 0.00157  0.00235
Green Island 0.00173  0.0007 0.00197  0.0009 0.00387  0.00374
Hang Lung Devel. 0.00137  0.0037 0.00202 -0.0016 0.00082  0.01077
Hang Seng Bank 0.00029  0.0008  -0.00039 -0.0003 0.00112  0.00601
Harriman Holdings 0.00132  0.0022 0.00028  0.0012 0.00154  0.00143
Henderson land Dev. 0.00198  0.0014 0.00290  0.0018 0.00189  0.00061
HK China Gas 19 0.00137  0.0025 0.00146  0.0006 0.00061  0.00178
HK Shanghai Bank 0.00066  0.0008 0.00140  0.0005  -0.00024  0.00217
HK Yaumati Ferry 0.00161  0.0021 0.00072  0.0023 0.00114  0.00108
HK Realty Trust 1 0.00064  0.0034 0.00099 -0.0027 0.00036  0.02947
HK Realty Trust 2 0.00089  0.0033 0.00115 -0.0017 0.00028 0.01436
Hong Kong Aircraft 0.000930  0.0031 0.00288 -0.0045 0.00178  0.04264
Hong Kong Building 0.00033  0.0006 0.00026  0.0002 0.00022  0.00038
Hong Kong Carpet 0.00086  0.0009 0.00157 -0.0014 0.00256 0.01015
Hong Kong Electric 0.00077  0.0012 0.00163  0.0004  -0.00028  0.00284
Hong Kong Land 0.00130  0.0024  -0.00005  0.0020 0.00055  0.00320
Hong Kong Worsted 0.00341  0.0045 0.00299  0.0026 0.00333  0.00063
Hopewell Holdings 0.00135 0.0018 0.00099  0.0017 0.00070  0.00066
Hsin Chong Holding 0.00223  0.0026 0.00202  0.0022 0.00203  0.00009
Hutchison Whampoa 0.00153  0.0022 0.00199  0.0008 0.00090  0.00097
Hysan Development 0.00137  0.0015 0.00187  0.0006 0.00155  0.00065
Intl. Industries 0.00120 -0.0007 0.00032  0.0022 0.00373  0.00985
Jack Chia Intl. 0.00013  0.0000001 -0.00085  0.0021 0.00005  0.03495
Johnson Elec. 0.00115  0.000001 0.00232 0.0021 0.00019  0.00393
Ka Wah Bank -0.00057 -0.0003  -0.00056 -0.0011  -0.00035 -0.00073
Miramar Hotels 0.00160  0.0027  -0.00008  0.0025 0.00106  0.00320
Shui-On-Group 0.00080  0.00008  0.00157 0.0013 0.00032  0.00199
Wharf 0.00106  0.0019 0.00083  0.00006 0.00129  0.00177
HSI 0.00129  0.00176  0.00146  0.00117  0.00058  0.00059
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Table 12
Standard Deviations of the Stock Returns During Different Trading Periods

stocks std of std of std of std of std of chi-square
the whole
period 1985 1986 1987 1988 value
(1 (2 3 4 &) (6) M
Allied Investors 0.0162 0.0211 0.01184 0.0160 0.01310  0.003227
Amou Properties 0.0771 0.0349 0.01881  0.1490 0.01828  0.179067
Asia Insurance Co. 0.0239 0.0297 0.01235  0.0303 0.01522  0.011859
Bank of East Asia 0.0198 0.0166 0.01730  0.0268 0.01685  0.003709
Burwill Internatl. 0.0317 0.0251 0.03813  0.0378 0.02170  0.007013
China Light 0.0175 0.0200 0.01257  0.0220 0.01263  0.004246
China Motor 0.0219 0.0265 0.01725 0.0236 0.01764  0.002911
Conic Investment 0.0250 0.0277 0.01543  0.0347 0.01466  0.012004
Cross-Harbour 0.0126 0.0151 0.00660  0.0130 0.01357  0.003451
Essential Enterprs. 0.0297 0.0124 0.02266  0.0464 0.02907  0.021244
Far East Consortm. 0.0372 0.0323 0.03026  0.0543 0.02483  0.013894
Far East Hotels 0.0382 0.0366 0.02631  0.0544 0.02836  0.013179
Great Eagle 0.0319 0.0363 0.02035  0.0416 0.02265  0.010397
Green Island 0.0255 0.0211 0.02033  0.03SS 0.02275  0.005981
Hang Lung Devel. 0.0305 0.0197 0.02038  0.0509 0.01904  0.025182
Hang Seng Bank 0.0216 0.0174 0.01627  0.0341 0.01175  0.013861
Harriman Holdings 0.0269 0.0306 0.01675  0.0367 0.01528  0.012965
Henderson Land 0.0249 0.0221 0.02855  0.0286 0.01890  0.002844
HK China Gas 0.0207 0.0185 0.01661  0.0295 0.01497  0.006339
HK Shanghai Bank 0.0142 0.0124 0.01515  0.0171 0.01151  0.001376
HK Yaumati Ferry 0.0237 0.0243 0.01611 0.0313 0.01988  0.005512
HK Realty Trust 1 0.0367 0.0281 0.01871  0.0630 0.01648  0.040824
HK Realty Trust 2 0.0442 0.0438 0.03427  0.0654 0.01571  0.030740
Hk Aircraft 0.0398 0.0229 0.01786  0.0719 0.01968  0.055292
HK Buildings 0.0195 0.0319 0.00997  0.0116 0.01109  0.019426
HK Carpet 0.0214 0.0195 0.01263  0.0288 0.02208  0.006377
HK Electric 0.0146 0.0142 0.01215 0.0195 0.01070  0.003096
HK Land 0.0231 0.0219 0.01881  0.0312 0.01759  0.005035
HK Worsted 0.0525 0.0736 0.04550  0.0475 0.02194  0.027663
Hopewell Holdings 0.0292 0.0270 0.02777  0.0379 0.02124  0.004983

Hsin Chong Holdings 0.0267 0.0268 0.02253  0.0338 0.02146  0.003551
Hutchison Whampoa 0.0197 0.0179 0.01643  0.0267 0.01602  0.003910
Hysan Development 0.0219 0.0189 0.01682  0.0302 0.01971  0.004993

Intl. Industries 0.0310 0.0194 0.01542  0.0451 0.03730  0.019820
Jack Chia Intl. 0.0294 0.0292 0.02964  0.0365 0.02176  0.003722
Johnson Elec. 0.1117 0.2054 0.01937  0.0331 0.01856  0.288046
Ka Wah Bank 0.0250 0.0248 0.02910  0.0290 0.01183  0.008259
Miramar Hotels 0.0266 0.0316 0.02006  0.0292 0.02257  0.003405
Shui-On-Group 0.0286 0.0263 0.02673  0.0373 0.02187  0.004530
Wharf 0.0206 0.0214 0.01870  0.0245 0.01667  0.001681
HSI 0.0134 0.0130 0.0110 0.0171 0.0116 0.00175
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Chapter 5
Dividend and Bonus Issue Announcement on the

Hong Kong Stock Market

The efficiency of capital market implies that security prices fully, immediately and without bias re-
flect all available information. Information, therefore, becomes a valuable commodity in a world
of uncertainty, because investors can eliminate uncertainty by acquiring relevant information. A
large number of empirical investigations have been conducted to measure the market’s reaction to
major information generating events, and most evidence supports the weak-form and semi-strong-
form efficient market hypothesis. The announcement of a dividend increase or a stock split, for
example, is widely accepted as a positive signal to the market. This signal can not be mimicked
by unsuccessful firms because the cost mechanism related to the dividend announcement eliminates

the possible imitations.

The results in Chapter III indicate that the hypothesis of weak-form efficient market is supported
on the Hong Kong stock market. This chapter studies the semi-strong form efficiency of the Hong

Kong stock market by examining the announcement effect of the dividend changes and bonus is-
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sues.? The study examines the speed and the accuracy of market reactions to these announcements
for the securities price listed on the Hong Kong Stock Exchange, and provides some evidence

concerning the validity of the efficient market hypothesis in a small but active Asian equity market.

5.1. Data and Methodology

The data used in our study is the daily rate of returns for 40 firms listed on the Hong Kong Stock
Exchange over the period from Nov. 1, 1984 to Nov. 1, 1988.2 To examine the announcement effect
of dividend and bonus issue on the Hong Kong market, the following data have been collected: (1)
the dividend payment (bonus issue); (2) the dates of dividend (bonus issue) announcement;* (3) the
daily stock prices around the announcement dates. The market index for the Hong Kong stock

market used in our study is the the Hang Seng Index (HSI).

To test the market reaction to dividend and bonus issue announcements, two subsamples are
formed. For the sample of dividend announcements, 188 announcements involving 40 firms over
the testing period from Nov. 1, 1984 to Nov. 1, 1988 are included, while 41 events are collected for
the sample of bonus issues. In the test of dividend announcements, the measure of unexpected
change in dividends is calculated with a naive expectation model which forecasts no changé in div-
idends from the previous to the current period. That is, ex-ante, the dividend expected in the present
period is equal to the dividend paid in the previous corresponding period. Any difference in these
two dividends is defined as unexbected. This justification for the naive model comes from the fact

that managers are reluctant to change dividends payments unless they have reasons to expect a

2 A bonus issue is also called a stock dividend, script issue, or capitalization issue. A bonus issue is made
by a company transferring some of its reserves to its share capital account, and thus the total value of the
holdings by each shareholder remains constant after a bonus issue. The price of each individual share falls
by an equivalent amount although the number of shares held by each shareholder increases.

3 The data is supplied by the Reuters News.
4 The amounts and the dates of dividend and bonus issue are collected from Company Handbook published

by the Hong Kong Stock Exchange, and from the companies included in the test sample through a
questionnaire investigation.
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significant change in the future prospects of the firm. Thus, an increase in dividends signals a fa-
vorable change in manager’s expectations, whereas a decrease in dividends indicates a pessimistic
view of the firm’s prospects. The dividend announcements in our sample, therefore, are classified
as three groups: decrease, no change, and increase. The aﬁnouncements included in each group are
independent dividend announcements, i.e., no bonus issue announcement have been made within

the seven-day period surrounding the dividend announcement.

A bonus issue often comes along with a cash dividend announcement. Thirty-one out of forty-one
bonus issue announcements in our sample are associated with a cash dividend announcement.
Therefore, the 41 announcements of bonus issues are also divided into 2 groups: one includes “pure”

bonus issues with 10 announcements, and the other 31 cases are classified as “joint” announce-

ments, that is, announcements associated with both dividend and bonus issue.

In the present study, the efficient market tests of dividend and bonus issue information on the Hong
Kong market are performed by the mean adjusted model and the market model. The announce-
ment period in our study is defined as a seven-day period, i.e.,, t=-2,...,0, ..., 4. where t=0 is the
announcement day. Because it is expected that some price adjustment occurs during the an-
nouncement period, the parameters of both the mean adjusted model and the market model are
estimated over a control period. The control period is defined as the whole testing period, i.e., from
Nov. 1 1984 to Nov. 1, 1988, except for the announcement period of both dividend and bonus is-

sues. The two models can be expressed as follows:

For the mean adjusted model,

R;;: daily return of security i during the control period T.
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The excess return accrued from the dividend announcement or bonus issue announcement for se-

curity i at announcement period t is

Ui =Ry — K; t=-2,..,0,..,4

The average excess return of group g at announcement period t is

I J
2, 2 v
i=1 j=1

U= — t==2,..,0,..4

R,: daily retumn of security i at the announcement period t, and i =

(5.1.2)

(5.1.3)

v, residual return on security i, adjusted by the mean-adjusted model for jth dividend an-

nouncement or jth bonus issue announcement at time t,

u,: residual return on group g at time t, and g = the group of dividend decrease, dividend

increase, no change in dividends, “pure” bonus issues, and “joint” bonus issues.

For the market model

Rir=«;+ BiR

gr=Rir—a;— B Ryt

(5.2.1)

(5.2.2)

Rm-r: daily return of the market index HSI at time T, and T refers to the days in the control

period.
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The excess return accrued from the announcement of dividend and bonus issue for security i at

announcement period t is

Vijt = Ryt — & — B R t=-2,..,0,..,4 (5.2.3)

The average excess return for group g at time t is

I J
ZZ"M
i=1 j=

=t t=-2,..,0,..4 (5.2.4)

—

vg,t

v, residual return on security i, adjusted by the market model for the jth dividend an-

nouncement at time t,
v, residual return on group g at time t.

To eliminate the possible heteroskedasticity, the residuals derived from the both models are further
standardized by the standard deviation of the residuals estimated in the control period. The stand-

ardized residuals during the announcement period will be defined as:
SWjj e = Wj;,/SiT t=-2,..,0,..4 (5.3.1)
for the residuals from the mean-adjusted model, and

Sm: standard deviation of residuals estimated in the control period T from the mean-adjusted

model for firm i.

The average standardized excess return of group g at announcement period t for the mean-adusted

model is
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2, s

Sug = —i'—% t = -2,..,0,..,4 (5.3.2
SVie=VidSkr  t==2,.,0,...4 (5.33)

for the residuals from the market model, and

Skr: standard deviation of residuals estimated in the control period T from the market model

for firm i.

The average standardized excess return of group g at announcement period t is

M...

PO

SVijt

Vg = t=-2,..0,..4 (5.349

sl

Brown and Warner [1980] demonstrate that the mean adjusted method is efficient if there is no se-
vere clustering problem. The market model, on the other hand, reflects a linear relation between the
returns of individual security and the returns on some broad based market index. The market model
has been commonly used to examine the performance of securities and portfolios, however, it will
cause some bias if the parameters of the model are not stable over the testing period. Using the two

model at the same time can eliminate some possible noises in the measurement of security per-

formance.
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5.2. Dividend Announcement Effect on the Hong Kong Stock Market

Past studies of the U. S. equity market suggests that the announcement of dividend changes conveys
a considerable amount of information about firms’ future cash flows, and the market reaction upon
the change in dividends is nontrivial. The hypotheses of the test of dividend announcement effect

on the Hong Kong market are following:

Hjt : The adjusted standardized abnormal retums for the Hong Kong stocks will be positive if
a dividend increase is announced, with the adjustment captured during the trading period
immediately following the announcement.

Hj? : The adjusted standardized abnormal returns for the Hong Kong stocks will be negative if

a dividend decrease is announced, with the adjustment captured during the trading period
immediately following the announcement.

Table 13 presents the results of the mean adjusted model, where the residuals of each security are
adjusted by the mean of stock returns excluding the announcement period, i.e.,

=-2,-1,0,..,4, and standardized by the standard deviation of residuals in the control period.
As expected, we can see that there is no significant announcement effect associated with the no
change group immediately following the announcement, and there is significantly negative effect
on the group of dividend decreases. At t = 1, the dividend decrease group has a significantly nega-
tive excess return, with an average of -0.76 percent. However, the market does not respond signif-
icantly to the announcement of dividend increases, with no significantly positive excess return
appearing during the announcement period. Furthermore, the standard deviations from the mean
for both the decrease group and the increase group are larger than that of the no change group
surrounding the announcement day, which indicates that the stock prices are affected by the infor-

mation of dividend changes.

Table 14 presents the results using the market model method. The coefficients of the market model,
« and B, are estimated for each security in the control period which excludes the announcement

period, ie., t=—2,-1,0, ..., 4, with the control period covering four years from Nov. 1, 1984 to
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Nov. 1, 1988. The standardized residuals listed in the table are the mean excess returns of each
group in the announcement period adjusted by the market model. As we can see, the results in
Table 14 are quite close to those reported in Table 13. Again, no systematic effect appears for both
the no change group and the increase group. There is a significant announcement effect for the
dividend decrease group, with the negative abnormal return captured at t= 1, the day following the
announcement day. The results from the Table 13 and Table 14 show that there is a significant

negative reaction to the announcement of dividend decreases.

It is difficult to determine the exact day of the announcement since a number of announcements
may have been made after the market closed on that day. The results from Table 13 and Table 14
show that in all cases the main effect of the announcement is compounded into security prices on
the day following the announcement. The results of our study support the hypotheses that the ad-
justed standardized abnormal returns for the Hong Kong stock are negative (positive) when a div-
idend decrease (increase) is announced, with the adjustment captured during the trading period
immediately following the announcement. However, only the market reaction to a dividend de-

crease is significantly negative during the announcement period.

5.3. The Announcement Effect of Bonus Issues on the Hong Kong Stock

Market

Bonus issues are popular in the Asian and European stock markets. They are made by a company
transferring some of its retained earnings to its capital account. Thus, a bonus issue is also called a
stock dividend and is equivalent to a small stock split on the U. S. market. Because a stock dividend
announcement on the U. S. market conveys a favorable signal about the firm’s future cash flows,
we would expect that changes of the stock prices on the Hong Kong market to a bonus issue will
be similar to the changes of stock price in the U. S. market to a stock dividend announcement.

Therefore, the hypothesis for the test is:
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H§3 : The stock prices on the Hong Kong market reacts positively and quickly to the an-
nouncement of bonus issues if the efficient capital market hypothesis holds, with the ad-
justment being captured during that trading period immediately following the
announcement.

Because a bonus issue is often announced at the same time cash dividends are announced, the test
of the bonus issue effect, in fact, is a joint test of bonus issue and dividend announcement effect.
To examine the announcement effect of bonus issues on the Hong Kong market, we first measure
the abnormal return at the announcement using both the mean adjusted model and the market
model. The joint dividend and bonus issue effect is then measured by a regression model, which

identifies the incremental effect of a changes in dividends. The hypothesis for this test will be:

Hj* : The stock prices on the Hong Kong market will capture the incremental effect of the an-
nouncement of joint bonus and dividend issue if the efficient capital market hypothesis
holds, with the adjustment being captured during that trading period immediately following
the announcement.

The model can be expressed as follows:

For the residuals from the mean-adjusted model,

supp,; = &g + 61 Dpjus + 62 Dinus (5.4.1)

For the residuals from the market model,

$VpB,t = 60 + 61 Dpius + 63 Drinus (5.4.2)

where

SUpg,.: standardized mean excess returns derived from the mean-adjusted model for the group
of events associated with both bonus issue and dividend announcement at announcement pe-

riod t.
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SVpp,  standardized mean excess returns derived from the market model for the group of events

associated with both bonus issue and dividend announcement at announcement period t.

D,y the dummy variable for the events associated with both bonus issues and dividend in-

crease.

D,inus: the dummy variable for the events associated with both bonus issues and dividend de-

crease.

The intercept term, J,, therefore, will reflect the effect of no change in dividend and bonus issues;
the coefficient of the first dummy variable, §,, reflects the incremental effect of the announcement
with both bonus issues and dividend increases, while the coefficient of the second dummy variable,
é,, reflects the incremental effect of the announcement with both bonus issue and dividend decrease.
We expect that the coefficients indicate the incremental effect of dividend changes associated with

the bonus issue.

Table 15 lists the effect of bonus issue derived from the mean adjusted model, while Table 16 pro-
vides the results from the market model. The BB group includes the cases only bonus issue an-
nouncements, while the DB group includes the cases with both dividend and bonus issue
announcements. In group DB, seven out of thirty-one cases are associated with no change dividend
announcements, four cases are the first dividend announcement after a period of non-dividend is-
suing, fourteen cases involve a dividend increase and six cases are associated with a dividend de-
crease comparing to the previous corresponding period. The results from Table 15 and Table 16
show that the market reaction to bonus issues is significantly positive at t=1 for both groups and
both the mean adjusted model and the market model. For the “pure” bonus issue announcements,
i.e., group BB, the abnormal return at t=1is 0.82 for the mean-adjusted model, and 0.78 for the
market model. For the joint bonus issue and dividend announcements, i.e., group DB, the abnor-

mal returns at t=1 are 0.75 and 0.84 respectively. Except for the results of group BB from the
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market model, which is significantly positive at the 10 percent level, all of them are significantly

positive at the 5 percent level.

Table 17 lists the results from the regression model, which identifies the associated effect of different
changes in dividend. Panel A lists the coefficients of the regression model from the mean-adjusted
model while Panel B lists the coefficients of the regression model from the market model. Clearly,
only those announcement with both bonus issue and dividend increases, i.e., §; in the model, have
a significant incremental effect comparing to other joint announcements, and this incremental effect
is captured quickly on the announcement day, and completely compounded into the security price

during that trading day.

The results from Table 15, Table 16, and Table 17 reveal that a bonus issue conveys important
information, and the market’s reaction is significantly positive on the announcement. In particular,
for both bonus issue and dividend increase, the incremental effect of dividend increase éssociated
with the “joint” announcement is large and captured quickly. However, the positive effect of bonus
issues is compounded into the security price over a two-day announcement period, with a negative
adjustment of the stock price occurring after day t=1. In Table 15 and Table 16, we can see that
there is a positive residual on day t=1 for both group BB and DB, which turns negative after t= 1.
It is significantly negative on day t=23 for the group with only bonus issues (the significantly neg-
ative effect lasts two trading days in Table 16). No clear reason could be found to explain this

pattern of reversals.

To investigate the remaining question, we pool the dividend announcement sample and the bonus
issue announcement sample together, i.e., 188 dividend announcements and 41 bonus issue an-
nouncements. A regression model is constructed to simultaneously account for the content of the
information, and identify the market reaction over the announcement period. The hypothesis of this

test will be:

H3* : The change of stock returns on the Hong Kong market will correctly reflect the content
of information if the efficient market hypothesis holds. That is, the adjusted standardized

Dividend and Bonus Issue Announcement on the Hong Kong Stock Market 79



abnormal returns for the Hong Kong stock are negative when a dividend decrease is an-
nounced, and the abnormal standardized abnormal returns are positive when a dividend
increase and/or a bonus issue is announced, with the adjustment being captured during that
trading period immediately following the announcement.

The regression model is as follows:
Su; y=ag+f; D1+ F2 D+ B3 D3+ B4 Dy (5.5.1)
svit=ag+ B D+ 2D+ B3 D3+ f,D, (5.5.2)
where
su, . the standardized residuals of security i at time t estimated by the mean-adjusted model;

sv,,.: the standardized residuals of security i at time t estimated by the market model;

D,: the dummy variable for the events with only bonus issue, that is, D, = 1 for su,, or sv,,

of group BB and D, = 0 otherwise;

D,: the dummy variable for the events associated with decreased dividend announcement, that
is, D, =1 for sy;, or sv,, of the group of dividend decrease and the cases in the “joint” an-

nouncement associated with a dividend decrease, and D, = 0 otherwise;

D,: the dummy variable for the events associated with increased dividend announcement, that

is, Dy =1 for su;, or sv,, of the group of dividend increase, and D, = 0 otherwise;

D,: the dummy variable for the events associated with both bonus issues and dividend an-
nouncements, that is, D, = 1 for su,, or sv, , of the cases in group DB associated with a div-

idend increase, and D, = 0 otherwise.

Intercept term ay, therefore, reflects the mean of abnormal returns for the group of events with no

change in dividend while other coefficients, B,, B,, f; and f,, reflect incremental effects of different
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groups with dividend and bonus issue announcements. If the efficient market hypothesis is sup-
ported, then we should expect that o, ~ 0, 8, >0, 8, <0, B,>0, and $,> 0 on the announcement

day.

Table 18 presents the results of equation (5.5.1) and (5.5.2), where Panel A shows the results of
residuals from the mean-adjusted model, and Panel B shows the results of residuals from the market
model. Again, the results in the two tables are close. As expected, the coefficients of all dummy
variables are consistent with previous findings. For example, the intercept, reflecting the an-
nouncement effect of dividends with no change, is indifferent from zero at the 5 percent level over
the announcement period. The coefficients for the bonus issues, §,, for the “pure” bonus issue, is
marginally significantly positive at t= 1, and B,, for the “joint” bonus issue and dividend increase,
1s significantly positive at t=0 for the market model and at t= 1 for the mean-adjusted model. For
the dividend change groups, the market reaction upon the dividend decrease is very strong, with a
significantly negative effect lasting for 2 days, i.e,, t=1 and t=2, while the market reaction upon
the dividend increase is positive but not significant at the announcement day. The relative weak
market reaction to dividend increase and “pure” bonus issues implies, again, that there is some ex-
pectation of a dividend increase when a firm announces a dividend. The results from Table 17 and
Table 18 indicate that the movement of security prices on the Hong Kong market accurately reflects
the publicly available information, though the speed of the adjustment is slower than that on the

U. S. market.

S.4. Summary

This study examines the announcement effect of dividend changes and bonus issues on the Hong

Kong equity market. It shows that the announcements convey substantial information, and the
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market makes use of the announcements in assessing the value of a security. The study reveals se-

veral interesting facts:

1. The market reaction to the joint announcement of dividend and bonus issue is significantly
positive, and it is most positive for the joint announcement of a bonus issue and dividend increase.
The incremental dividend increase associated with a bonus issue is captured immediately after the
announcement. The market reaction to the announcement of dividend increase, on the other side,
is not significant during the announcement period. The fact indicates that the market expects some
dividend increase when a firm announces a dividend, and the market interprets a large dividend in-
crease, i.e., a joint announcement of both bonus issue and dividend increase in our test, as a fa-

vorable signal implying managerial confidence concerning the firm'’s future prospects.

2. The market reaction associated with dividend decreases is unambiguously negative. Our study
shows that the market reaction to a dividend decrease is significantly negative on the Hong Kong
market, with the negative effect covering for two days. The fact that the magnitude of the abnormal
retumns for dividend decreases is much larger than that for dividend increases, i.e., -0.76 vs. 0.17 for
the mean adjusted model at t=1, and -0.89 vs. 0.11 for the market model at t= 1, indicating that

dividend decreases convey a signal of the firm’s pessimistic prospects.

3. It is interesting to note that the evidence found on the Hong Kong equity market concerning the
market’s reaction to the announcement of cash or stock dividends is similar to what has been found
in the U. S. market. Security prices on the Hong Kong market reflect the announcement of divi-
dend changes without bias, although the speed of the adjustment is slower and lasts longer than that
in the U. S. market. The results from this study further support the widely accepted position of

dividend nontriviality.
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Table 13

Residuals of the Stock Returns during the Dividend Announcement Period

(Mean Adjusted Model)
Announcement No Change Decrease Increase
Date (59 events) (37 events) (92 events)
Mean t Mean t Mean t
-2 0.01113 0.1312 0.39710 2.0537 0.05208 0.4520
(0.65178)  (0.90) (1.17614)  (0.05)* (1.10524)  (0.65)
-1 0.15904 1.7133 0.00035 0.0029 0.03801 0.4446
(0.71303)  (0.09) (0.72434)  (0.99) (0.82015)  (0.66)
0 -0.09441 -1.1075 0.02819 0.1652 -0.16634 -0.6234
(0.65476)  (0.27) (1.03784)  (0.87) (2.55946)  (0.53)
1 -0.06026 -0.6700 -0.76162 -3.1669 0.16773 1.2265
(0.69088)  (0.51) (1.46287)  (0.003)* (1.31171)  (0.22)
2 0.14936 1.8142 -0.44866 -1.3172 0.09041 0.9501
(0.63239)  (0.07) (2.07188)  (0.20) (0.91270)  (0.39)
3 -0.09466 -1.1719 -0.08685 -0.6554 -0.21669 -0.7950
(0.62044)  (0.25) (0.80609)  (0.52) (2.60001)  (0.43)
4 -0.00011 -0.0018 -0.04728 -0.2621 0.13392 1.4744
(0.47294)  (0.99) (1.09735)  (0.79) (0.86650)  (0.14)

* The numbers in the brackets under the mean are the standard deviations from the mean;
* The numbers in the brackets under the t-value are the probability of a greater absolute
value of student’s t.
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Table 14

Residuals of the Stock Returns during the Dividend Announcement Period

(Market Model)
Announcement No Change Decreasé Increase
Date (59 events) (37 events) (92 events)
Mean t Mean t Mean t
-2 -0.05718 -0.6010 0.36543 1.6754 0.13801 1.1142
(0.73086)  (0.55) (1.32676)  (0.10) (1.18802) (0.27)
-1 0.23698 2.4444 0.05198 0.4337 0.12591 1.3387
(0.74468)  (0.02)* (0.72912)  (0.67) (0.90215)  (0.18)
0 -0.15617 -1.5987 0.05495 0.3267 -0.04771 -0.2899
(0.75034)  (0.12) (1.02312)  (0.75) (1.57891)  (0.77)
1 -0.05948 -0.6276 -0.88583 -3.5802 0.11386 0.7865
(0.72797)  (0.53) (1.50501)  (0.001)* (1.38848)  (0.43)
2 0.21047 2.5542 -0.42899 -1.2700 0.05041 0.5325
(0.63294)  (0.01)* (2.05460)  (0.21) (0.90794)  (0.60)
3 -0.10803 -1.2679 -0.09427 -0.7310 -0.10656 -0.6181
(0.65449)  (0.21) (0.78449)  (0.47) (1.64465)  (0.54)
4 0.02826 0.4852 -0.03390 -0.1985 0.07672 0.7039
(0.44736)  (0.63) (1.03891)  (0.84) (1.03960)  (0.48)

* The numbers in the brackets under the mean are the standard deviations from the mean;
* The numbers in the brackets under the t-value are the probability of a greater absolute
value of student’s t.
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Table 15

Residuals of the Stock Returns during the Bonus Issue Annoncement

(Mean Adjusted Model)
Announcement Only Bonus Issue Dividend and Bonus Issue

Date (BB) (DB)
Mean t Mean t

-2 -0.05832 -0.2807 0.08222 0.6002
(0.65699) (0.79) (0.76267) (0.55)

-1 -0.17302 -1.0263 0.06479 0.3684
(0.53314) (0.33) (0.97915) (0.72)

0 -0.15370 -0.8266 0.22114 1.2699
(0.58797) (0.43) (0.96958) (0.21)

1 0.81561 2.3514 0.75727 3.2270
(1.09687) (0.04)* (1.30658) (0.003)*

2 -0.11945 -0.5348 -0.22535 -1.2221
(0.70636) (0.61) (1.02669) (0.23)

3 -0.57830 -2.2939 -0.25587 -1.9393
(0.79722) (0.05)* (0.73463) (0.06)

4 -0.22533 -1.6028 -0.14159 -0.9063
(0.44456) (0.14) (0.86985) (0.37)

* The numbers in the brackets under the mean are the standard deviations from the mean;
* The numbers in the brackets under the t-value are the probability of a greater absolute
value of student’s t.
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Table 16
Residuals of the Stock Returns during the Bonus Issue Annoncement

(Market Model)

Announcement Only Bonus Issue Dividend and Bonus Issue
Date (BB) (DB)

Mean t Mean t

2 -0.25498 -0.7188 0.14129 0.8286
(1.12179) (0.49) (0.94942) (0.41)

-1 -0.25097 -0.8780 0.07397 0.3945
(0.90387) (0.40) (1.04393) (0.70)

0 0.15578 0.6509 0.19749 1.0297
(0.75686) (0.53) (1.06785) (0.31)

1 0.78484 1.9380 0.84183 3.4197
(1.28061) (0.08) (1.37060) (0.002)*

2 -0.04036 -0.1523 -0.14702 -0.6210
(0.83811) (0.88) (1.31826) (0.54)

3 -0.38417 -2.3015 -0.20262 -1.5731
(0.52785) (0.05)* (0.71714) (0.13)

4 -0.56921 -4.2283 -0.08770 -0.5190
(0.42571) (0.002)* (0.94085) (0.61)

¢ The numbers in the brackets under the mean are the standard deviations from the mean;
* The numbers in the brackets under the t-value are the probability of a greater absolute
value of student’s t.
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Table 17

Coefficients of Dividend Changes in “Joint” Announcments

A. Residuals from the Mean Adjusted Model

Day o d 6,
2 0.06375 0.10877 -0.23089
(0.217) (0.314) (-0.534)
-1 -0.07634 0.26123 -0.05449
(-0.201) (0.585) (-0.098)
0 -0.44512 1.05192 0.28661
(-1.342) (2.692)* (0.587)
1 0.68796 -0.09002 0.62812
(1.378) (-0.153) (0.855)
2 -0.08903 -0.18239 -0.15715
(-0.222) (-0.386) (-0.267)
3 -0.36334 0.05686 0.38469
(-1.288) (0.171) (0.926)
4 -0.59366 0.42074 1.07346
(-1.910) (1.149) (2.346)*
B. Residuals from the Market Model
Day g d, 6,
-2 0.00747 0.34301 -0.33761
(0.021) (0.818) (-0.645)
-1 -0.13304 0.37951 -0.06896
(-0.332) (0.805) (-0.117)
0 -0.54412 1.13269 0.43353
(-1.465) (2.588)* (0.793)
1 0.80704 -0.22845 0.86511
(1.583) (-0.380) (1.153)
2 -0.01206 -0.22755 -0.01466
(-0.023) (-0.376) (-0.019)
3 -0.60385 0.45242 0.71576
(-2.287)* (1.454) (1.842)
4 -0.56818 0.46112 1.09912
(-1.672) (1.151) (2.197)*

* : Statistically significant at the S percent level;

8y : Intercept refering to both bonus issue and dividend no change;

&, : Coeflicent of the dummy 1 refering to both bonus issue and dividend increase;
6, : Coefficent of the dummy 2 refering to both bonus issue and dividend decrease.
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Coefficients of the Test for Information Content

Table 18

A. Residuals from the Mean Adjusted Model

B

Day g B Bs Ba
-2 0.01671 -0.07503 0.30166 0.03537 0.15581
(0.141) (-0.229) (1.597) (0.227) (0.608)
-1 0.13408 -0.30710 -0.15203 -0.09607 0.05081
(1.374) (-1.142) (-0.979) (-0.751) (0.214)
0 -0.13161 -0.02209 0.13375 -0.03473 0.73840
(-0.611) (-0.037) (0.390) (-0.123) (1.588)
1 0.01910 0.79652 -0.49081 0.14863 0.57885
(0.125) (1.887)* (-2.013)** (0.741) (1.750)*
2 0.12408 -0.24353 -0.54449 -0.03367 -0.39550
(0.886) (-0.631) (-2.442)*+ (-0.183) (-1.307)
3 -0.12316 -0.45514 0.05141 -0.09353 -0.18332
(-0.575) (-0.770) (0.151) (-0.332) (-0.396)
4 -0.06306 -0.16227 0.08933 0.19698 -0.10985
(-0.628) (-0.586) (0.559) (1.494) (-0.507)
B. Residuals from the Market Model
Day ) B B B; Be
-2 -0.05033 -0.20465 0.31870 0.18834 0.40081
(-0.378) (-0.558) (1.505) (1.081) (1.395)
-1 0.19774 -0.44870 -0.18120 -0.07183 0.04873
(1.870)* (-1.539) (-1.076) (-0.518) (0.213)
0 -0.19731 0.35309 0.22917 0.14960 0.78589
(-1.320) (0.857) (0.963) (0.764) (2.433)**
1 0.03243 0.75241 -0.56133 0.08143 0.54616
(0.199) (1.676)* (-2.165)** (0.382) (1.553)
2 0.18687 -0.22723 -0.55973 -0.13646 -0.42648
(1.292) (-0.570) (-2.430)** (-0.720) (-1.365)
3 -0.16062 -0.22355 0.09512 0.05407 0.00919
(-1.110) (-0.560) (0.413) (0.284) (-0.029)
4 -0.03500 -0.53421 0.07992 0.11172 -0.07206
(-0.320) (-1.773)* (0.459) (0.778) (-0.305)

* (* *): Statistically significant at the 10 (S) percent level;
ay : Intercept referring to dividend no change;
B, : Coefficent of the dummy 1 referring to a “pure” bonus issue;
B, : Coefficent of the dummy 2 referring to a dividend decrease;
B; : Coefficent of the dummy 3 referring to a dividend increase;
B4 : Coefficent of the dummy 4 referring to a joint announcement of bonus issue and dividend increase.
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Chapter 6
The Transmission of Stock Market Movements

among the Hong Kong, the U.S., the Japanese, and
the U.K. Market

In recent years, international stock price movements have shown that there exists a substantial de-
gree of interdependence. However, little research has been performed on the direction, strength, and
interdependence of these relationships. The purpose of this chapter is to provide an analysis of
stock price movement in a small but active market, i.e., the Hong Kong stock market, and examine
its relationship with other larger stock markets in the world. Specifically, the study addresses the

following issues:

1. Are there any common features of stock returns in terms of the seasonal or daily patterns between

the Hong Kong market and other national markets?
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2. How much of the movements on the Hong Kong stock market can be explained by innovations

in other markets? And how rapidly are the innovations transmitted from one market to the others?

The study is composed of two parts. One is a description of stock returns in terms of the seasonal
or daily patterns, and the other is the examination of information transmission among different

national stock markets.

6.1. Sample Description

In our study, three diiferent national stock markets are chosen to be compared with the Hong Kong
market. They are the U. S. market, the Japanese market, and the U. K. market. As the largest fi-
nancial markets in the world, the stock return patterns in the U. S. market and the Japanese market
should provide a valuable reference for the stock price behavior on the Hong Kong market. Because
of the historical relation between Hong Kong and the U. K., the degree of correlation between these
two markets will provide a further understanding of stock price movements on the Hong Kong

market.

The data to be used in the study, therefore, are market indices of the stock exchanges in Hong
Kong, the U. S., Japan, and the U. K.. More specifically, these are the Hang Seng Index (HSI), the
value-weighted CRSP market index (including dividends), the Nikkei Stock Average (225 shares)
(NSA), and the Financial Time Industrial Ordinary Share Index (100 shares) (FTIO).5 Except for
the Nikkei Stock Average, the data for the three indices is on a daily basis, covering a 19-year period
from January 1, 1970 to November 1, 1988. The data for the Nikkei Stock Average also covers the
same pen'od, however, the index is on a weekly basis before 1981, while it is on a daily basis after

January 26, 1981.

5 The HSI is provided by the HSI Services Ltd. The NSA and the FTIO are collected by hand through the
Japanese Economic Journal and the Financial Time.
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6.2. A Description of Stock Returns in Terms of the Seasonal or Daily

Patterns for the Four Markets

The efficient market theory suggests that stock prices follow a random walk, and stock returns are
independently and identically distributed. Recently this theory has been severely challenged by the
evidence of a growing number of ‘anomalies’ in the U. S. stock market. One of the ‘anomalies’
deals with the seasonal or daily pattern in stock returns. This systematic pattern in stock returns flies
in the face of the efficient market theory in that it allows speculators or short-term stock holders
to make profits due to a predictable price patten. This issue has drawn a great deal of attention in
recent years but as of yet there is no convincing explanation for it. However, it is possible that those
anomalies are mere illusions, caused by statistical errors or biases in empirical procedures. Our study
in this section involves a description of stock returns in terms of the seasonal or daily patterns for
the four markets, i.e., Hong Kong, the U. S., Japan, and the U. K.. The purpose of the description
is to shed some light on the stock price movements among the four markets, and pave the way for

the further analysis in the section III.

The initial test will be conducted using the changes in the stock index expressed as a natural loga-

rithm. As such, the returns of stock index are defined as follows:

R; 14; =In(Index; ,,) — In (Index; ,) i=HSI, CRSP, NSA, FTIO. (6.1

To better compare the returns of the four indices, the daily returns are standardized by the standard

deviation of the corresponding annual mean. Thus, the standardized returns are expressed as:
i Ry
SRy, =—— (6.2)
Sy

where
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SR}, : the standardized return of index i at time t, i = HSI, CRSP, NSA, FTO, and y = 1,

..y 18, which stands for the 19-year testing period from 1970 to 1988;
s} : the standard deviation from the annual mean for index i at year y.

Table 19 and Fig. 9 to Fig 11 illustrate the seasonal or daily patterns of returns for the four market
indices. Panel A of Table 19 lists the standardized monthly returns, the standard deviation from the
mean, the t value, and the probability of a greater absolute value of student’s t. Fig. 9 compares
the monthly returns between the HSI and every other index. We can see that although the return
patterns are different from market to market, there are some common features. It is noted that
January returns are relatively high for all four indices, and in fact have the highest return during the
year on NSA, HSI, and the FTIO. The CRSP index has the largest standard deviation from the
mean in January. The index returns for the four markets begin to fall in February, suffering a large
drop in April. All four indices” returns then start to raise after May, and drop together after August.
The returns of indices raise again after October, (after November for HSI), remaining relatively high
until the end of the year (except for the CRSP). Although the magnitudes of monthly returns are
quite different, these common features suggest that there exists some interdependence of stock price

movements among different national stock markets.

Panel B of Table 19 provides the weekly return patterns for the four indices, while Fig. 10 shows
the corresponding return curves. The beginning week in each month includes the first seven days
in the month, while the ending week is made up of the last seven days in each month. The re-
maining days in each month, then, are evenly divided as mid1-week, and mid2-week. The results
given on Panel B and Fig. 2 also show some common features in the weekly returns of the four
indices. The mean returns and the standard deviations from the mean are relatively high in the be-
ginning week of month for all four indices, though the magnitude is quite different. Except for the
HSI, the three indices manifest similar weekly return patterns that are characterized by being higher

in the beginning and ending weeks, and lower in the mid weeks, with a concave curve of returns.
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This pattern is most strongly reflected in the return pattern of the NSA, with returns of 0.23 and
0.24 at the beginning and the end of the month, and 0.004 and 0.008 in the midl-week and
mid2-week. The finding of extremely high returns on the Japanese market at the tumn of the month
is similar to Agrawal and Tandon [1990] and Ziemba [1989]. Agrawal and Tandon find that the
average returns of the last three days of the month on the Japanese market are 0.282, 0.244, and
0.243, respectively, and Ziemba finds that the average return on the last day of the month is 0.2255
while the average returns on the first and the second day of the month are 0.098 and 0.1006 re-
spectively. Nevertheless, the return pattern of the HSI is somewhat different, with its lowest point

at the mid 1-week, with the return curve being relatively flat from week to week.

Panel C of Table 19 shows the weekday return patterns of the four market indices. It should be
noted that the Japanese stock market operates on alternative Saturdays, and thus its return pattern
includes six weekdays. The results provided here are consistent with the past empirical studies such
as French [1980] and Jaffe & Westerfield [1985]. There is a return pattern apparent on all four
market indices, with a relatively high return over the weekend and a relatively low return at the
beginning of the week. Furthermore, every index appears to have a return peak during the middle
of the week, on Wednesday. Fig 11 gives us a comparison of the weekday return patterns among
those markets. It can be seen that the weekend return patterns are similar for all of the four indices,
except for a large drop for the NSA on Tuesday. Therefore, the weekday return patterns, among
different national markets, seem more similar than other periodic return patterns, providing a useful
evidence that interdependence of stock price movements may exist among different national mar-

kets.

Since we find that the weekday return patterns for the HSI is more similar to the patterns of the
other three indices than those of monthly and weekly patterns, we further investigate the daily re-
turns of the different indices and examine if this seasonal pattern that occurs on the Hong Kong
market is independent of the seasonal patterns found in the other markets. Given that national

stock markets generally operate in different time zones with different opening and closing times,
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stock returns on the different markets on a given calendar day are realized over different real time
periods. Hong Kong and Japan are twelve and fourteen hours ahead of New York, and eight and
ten hours ahead of London, respectively, and thus in appears a one day lag of stock returns between
the Far Eastern market and the Western market. As such, we explicitly consider the different time
zones in our study. We use a linear regression model, which is similar to that of Jaffe and
Westerfield [1985], to simultaneously account for the market correlations between the HSI and

other market indices. The model can be expressed as follows:

SRy, ¢ =ag+ Bjy—1 SRy 11 + By SRyt + Bi 141 SR141 + 6y Dy + 6, D3+ 63 D3 + 64 Dy (6.3)
where

SRy, : standardized daily return of the HSI at time t over the testing period from January 26,
1981 to November 1, 1988,

SR,, : standardized daily return of the index i at time t over the test period, and i = CRSP,

NSA, and FTIO,

D, : the dummy variable for Monday,
D, : the dummy variable for Tuesday,
D, : the dummy variable for Wednesday,
D, : the dummy variable for Friday.

Since the previous results show that Thursday is relatively more “quiet” than the other weekdays,
the constant term, «,, captures effect associated with Thursday. We should expect that the weekday
return pattern on the Hong Kong market will disappear after allowing for the common effects of -
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the other three stock markets, i.e., f,_, i, and B, ..., if the weekday return pattern in Hong Kong

is consistent with the other markets.

Table 20 lists the results of the regression. The regression has been adjusted for the different time
zones. Since the results for the NSA with Saturday returns and without Saturday returns are
numerally the same, the results listed in the table is that without Saturday returns. From the table
we can see that the coefficients for common effects on time t, i.e., the effect appearing on the same
trading day after considering different time zones are significantly positive for all pairs of indices, i.e.,
Bi. for the HSI and the CRSP, the HSI and the NSA, the HSI and the FTIO. After allowing for
the common effects of the other three stock markets, the weekday return pattern disappears for the
pair between the HSI and the NSA, but still remains significantly negative on Tuesday for the pairs
between the HSI and the CRSP, and between the HSI and the FTIO. The results suggest that the
weekday return pattern of the Hong Kong market index is quite consistent with that of the Japanese
market index; moreover, there does exist a large difference between the patten found for the Far
Eastern market and the Western market on Tuesday which is characterized by a negative relation-

ship.

Based upon the discussion above, we can see that there are some common features between the
seasonal or daily patterns of stock returns among the four markets. The results indicate that there
exists some degree of interdependence of stock price movements among the different national stock

markets.

6.3. Transmission of Stock Return Movements among the Four Markets

The description of stock price movements for the four market in section II reveals that there are
some common features appeared to the stock price movements among the different national mar-

kets. The study in this section examines the transmission mechanism of stock return movements
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among the four markets by estimating a four-market vector autoregression (VAR) system, and
thereby providing an in-depth analysis of the interdependence structure of national stock markets.
The study tries to reveal how innovations are transmitted from one market to the other, and shed
light on how the domestic market is explained by stock price movement in the foreign markets by
tracing out the international innovation transmission. Therefore, the hypotheses of this study is

as follows:

H§' : There exists a substantial degree of interdependence of stock price movement among the
Hong Kong, the U.S., the Japanese, and the U.K. market.

H§? : A substantial part of stock price movement on the Hong Kong market can be explained
by innovations in the U.S., the U.K., and the Japanese market because of interdependence
among those national markets.

H§? : The international innovation transmissions among different national markets are rapid and
without delay if the efficient market hypothesis is supported.

6.3.1. The VAR Methodology

The data to be used in our VAR system are the daily rates of returns on four market indices, i.e.,
the CRSP-Index, NSA, HSI, and FTIO, covering a period from January 26, 1981 to November
1, 1988. Since VAR system requires a consistent data base among the examined variables, we omit
the Saturdays in computing returns on the NSA, and on holidays when some markets are closed.

Thus, the final data includes 1763 observations for each index over the eight year testing period.

The VAR system is a method of examining the relationship between a set of variables (a vector)
and their past values (autoregression). It begins with the concept of a covariance stationary time
series, and such a time series can be decomposed into two components: one is a linear combination
qf its own past value; and the other is a moving average of white noise error. Thus, estimating a four
variable VAR system, in our example, involves estimating four equations, with each equation in-
cluding past values of all four variables on the right hand side. Qur VAR model can be expressed

as follows:
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R(t)=Z + A «(t) (6.4)

and
E(e(t)) =0

{a k=0
E(et), e(t = k)) =

0 k=0
where

R (t) : a 4 x 1 column vector of daily rates of return on the four market indices;

Z : a 4 x n matrix of one-step ahead predicted value of R’s, which includes all historical in-

formation referring R (t), and n is the length of the lag in the model;
A : a polynomial in the n-lag operator;

(1) : the 9 x 1 column vector of forecast errors of the best linear predictor of R (t) using all the

past R ().

When A is invertible, an autoregressive representation of equation (6.4) exists and can be written

as

ATIRM) =A"Z + (1) (6.5)

By moving the lagged returns to the right hand side equation and combining with Z, which is a

linear function of lagged R’s, we can rewrite (6.5) as follows:
n
R(®)= ). B(p) Rt = p) + () (6.6)
p=1
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The lag length in the model, n, will be infinitive by definition, but in practice it is generally trun-
cated to some number that is both small enough to be computationally feasible and large enough

to ensure that the equation residuals are approximately white noise.

Equation (6.6) presents the basic framework of our VAR model. Each regressor r,(t) , an element
of the vector R (t), is a linear function of its own lagged values, the lagged values on the other three
regressors in the system, and a white noise error term. Thus, each equation in the VAR system
treats every variable as being endogenous, and each has two components — its best linear predictor
given the information available one period previously, including both domestic and foreign markets,

and its linearly unpredictable “innovation”.

The innovations, the residuals across equations, are contemporaneously correlated. As shown in
(6.6), the basic VAR framework omits contemporary right-hand variables at the estimation stage,
and thus any contemporaneous correlation shows up as a correlation among the current inno-
vations in the model. In order to be able to see the distinct patterns of movement that the system
may display, it is useful to transform the residuals to orthogonal form, triangulating the system with
a certain order of the variables. Therefore, the assumption about this causal ordering of triangulat-
ing the VAR system is a decision about admitting current variables into the estimating equations.
To distinguish the contemporaneous correlation among the residuals, the vanables should be or-
dered in such a way that a given error affects only errors that are lower in the list, that is,
g;(t) affects ¢(t) only if j<i in the triangularization of the system. In other words, those vanables
that respond most to current events should be placed at the bottom of the equation list so that their
values reflect contemporaneous realizations of variables of a higher order. Conversely, those vari-

ables that are less sensitive to the current innovations of other variables would be placed at the top.

In terms of ordering variables in our model, Fig. 12, a two-day cycle of opening and closing time
of the four markets in Hong Kong time, provides some insight. For a given calendar day, stock

trading begins on the Japanese market and ends on the U. S. market, and there is a time gap be-
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tween two sets of markets with overlapping trading time: Japan & Hong Kong and the U.K. & the
U.S.. If we set the order according to the calendar time zone, it would be an order of Japan, Hong
Kong, the U. K., and the U. S.. However, because the western markets has more influence on the
eastern markets in terms of stock price movement, such an order may not appropriately identify the
contemporaneous correlation among the markets. We should use an order which reflects both the
time zone differences and the mutual influences among the markets. One way to deal with the
matter is to explicitly consider a one-day lag between the U. K. and U. S. markets and the Japanese
and Hong Kong markets, and set the order such as the U. K., the U. S., Japan, and Hong Kong.
Thus, we adjust the return of the FTIO and CRSP-Index at t-1 contemporaneously with the return
on the NSA and HSI at t. Therefore, the new system, revised from the basic VAR framework (6.6),

can be expressed as follows:

R®)= ). B(p) R(t — p) + CR(t) + £(t) 6.7)
p=1
where
Trr10 (1)
R(t) = Icrsp (1)
Insa ()
sy (1)

ber(P) brc(P) bpn(P) bru (P)
ber (P) bec (P) ben (P) ben (P)
by (P) bnc (P) ban (P) bau (P)
bur (P) buc (®) bun ) dbun (@)

B(p) =

and b, (i,j = F (FTIO), C (CRSP), N (NSA), H (HSI)) is the coefficient of r,(p) against r,(p).

Trrio (t — P)

Tcrsp (t —P)
Insa (t—P)
st (t —p)

Rit—p)=
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0 0 0
c 0 0
c=|CcF

cNF eNe O

CHF CHC CHN

S O O O

and ¢;; (i,j = F, C, N, H) are the coefficients of r, (t) upon r;(t).

In our final model, the first regressor, rep;o(t), is left unaltered from the basic VAR framework, that
is, no contemporaneous value of the variables is added into the equation, while the following three
regressors include the contemporaneous value of the previous regressor (regressors) on the right.
An equivalent way to think of what is being done is that, through an adjusted time cycle of opening
and closing time of the four markets, we assume innovation occurred on the U. K. market to dis-
turb all other three markets instantly, while the U. K. market is only affected by the or;c-day lagged
shocks of the other three markets. Similarly, a shock from the U. S. market would affect the
Japanese and the Hong Kong market instantly, while it is disturbed by an instant shock from the
U. K. market, and one-day lagged shocks from the Japanese and the Hong Kong market. Finally,
the Hong Kong market responses to all instant shocks from other three markets but affects the

other markets with a one-day lag.

The element of B (p) or C in the model represents the response of ith market in p periods or the
contemporaneous period upon a random shock in the jth market. Because the model treats all
variables as being endogenous, the variation of the response of ith market upon a unit random
shock in the jth market is a component of the innovation explaining that random shock, i. e., the
variance of the forecast error. This decomposition of the innovation provides a measure of the
overall relative importance of the compared markets in the model in exerting influence on the stock
price movement of their own and other markets. As Eun and Shim [1989] note in their study that
“if one stock market is causally prior to other markets in the sense that the price movements of the
market affect subsequent price movements in other markets, but are not affected by price move-

ments of other markets in early periods, then the forecast errors of future returns of this influential
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market should be mostly accounted by its own innovations, and should not be expleiined substan-

tially by the innovations of the other market.”

The following empirical results will present the degree of interdependence among the four markets
and innovation transmission from one market to the other. It will answer the question that how
much of the stock movements on the Hong Kong market can be explained by innovations of for-

eign markets.

6.3.2. Empirical Results

As Eun and Shim [1989] have shown, there is little feedback to the current stock market returns
from returns lagged more than 15 days. Thus, the lag length of VAR in our model is chosen to
be 15 trading days, which is equivalent to three weeks.

Table 21 and Table 22 present the contemporaneous correlation of residual returns among the four
markets. The residual returns are estimated by equation (6.6). Since our first estimating model,
equation (6.6), does not include contemporaneous values of the variables, the residuals or inno-
vations represent the abnormal returns to those different stock markets which are not predicted on
the basis of available information reflected in the past returns. Furthermore, because our model
considers all variables as being endogenous, the contemporaneous correlations of the residual re-
turns manifest the degree to which new information producing an abnormal return in one market

is shared by the other markets instantly.

Table 21 reports the correlation based on the whole test period, covering from January 26, 1981 to
November 1, 1988, while Table 22 reports the correlation on a yearly base. As expected, we can see
from the tables, the contemporaneous correlation is higher for markets located relatively close, for
example, Japan & Hong Kong and the U. K. & the U. S.. Thus, this higher correlation between

each pair of markets might be explained by their geographic location, similar economic system or
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environment, and their overlapping trading hours. = However, the magnitudes of the
contemporaneous correlations between the markets are quite unstable from year to year. For ex-
ample, the correlation of the residual returns between the U. K. and the U. S. are 2.96 % in 1985
and 59.88% in 1987, while the correlation between the U. K. and Hong Kong are -1.3 % in 1985
and 45.33% in 1987. It seems that all four markets have the lowest contemporaneous correlation
between each other in 1985 and the highest correlation in 1987. This high level of contemporaneous
correlation among the various markets in 1987 may be the result of the stock market crash that year;
however, the low level of correlation in 1985 is hard to explain. Comparing the two tables, we can
find that the correlation of residual returns derived from the whole testing period, reported in Table
21, provides a general level of interdependences among the markets, while correlation on an annual
basis as presented in Table 22 records the movements of the interdependences among the markets,

and thus more accurately reflects the relationship of the different stock markets.

Because of the unstable correlation among the different markets, and the fact that the VAR meth-
odology is based upon the concept of a covariance stationary time series, we will develop our VAR
model on a yearly basis. Table 23 reports, on a yearly basis, the decomposition of 2-day, 5-day,
10-day, 15-day, and 20-day ahead forecasts of stock market returns into fractions that are accounted
for by innovations in different markets. The results provide information as to how innovations are
transmitted from one market to the other. As Table 23 shows, no one market can fully explain its
variance by its own innovation, instead, a substantial fraction of the error variance is contributed
by the innovations in foreign markets. As expected, the amount of innovation transmission is not
stable over time, and it is related to the degree of the contemporaneous correlation of the residual
returns. For example, the amount of innovations explained by foreign markets for each domestic
market in a 20-day horizon was relatively small in 1985, with a range from 16.46 % for the U. S.
market to 29.21% for the Japanese market. However, the amount of innovations explained by
foreign markets in 1987 was extremely large, with a range from 54.49% for the U.S. to 81.98% for
Hong Kong. These results, which are consistent with the movement of the correlation of residual

returns presented in Table 4, imply that the contemporaneous correlation among the markets is a
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barometer for the transmission of innovation among the markets. Furthermore, this interdepend-
ence among national markets is sensitive to worldwide events. The stock market crash in 1987 in-
spired foreign market innovations accounting for the error variance of the domestic market up to

82% for Hong Kong, and two thirds for Japan and the U.K..

The results in the Table 23 confirm the fact that the U.S. market is consistently the most influential
among the four markets during the testing period. Column 4 of the table lists the innovations of
the U.S. market which explain the error variance of the three other markets, and they are absolutely
larger than that of any other markets. Furthermore, the average innovation over the test period that
the U.S. market accounts for the foreign market innovations (listed at the last column of Table 23)
is 46.63 percent for the U.K. market, 47.25 percent for the Japanese market, and 37.25 percent for
the Hong Kong market in a 20-day horizon, with all of them far above one third, This fact shows
up in both the large explanation provided by the U.S. market and the efficient reaction of the U.S.
market to other innovations. The U.S. market, in general, accounts for the largest fraction of the
error variance in a 2-day horizon, with an average of 17.28% comparing to an average of 6.5% for
the U.K., 2.33% for Japan, 2.25% for Hong Kong. On the other hand, the U.S. innovations
contribute the largest amount of its own variance and no other market can match it in such a

substantial degree.

In terms of the degree of the exogenous nature of the other three markets, there is significant in-
stability over the periods and markets, with the U.K. market playing a larger role in explaining the

error variance of other markets.

The explanation of the stock price movement on the Hong Kong market given by the foreign
markets is not constant across the testing period. It is about 20% to 30% before 1987. It soars to
82% in 1987 and returns back to one third in 1988. The results indicate that the Hong Kong market
is highly vulnerable to external factors. Further examination of the innovations of foreign markets

reveals that the U.S. market exerts the largest influence on the Hong Kong market, while the in-
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fluence from the U.K. and the Japanese market is similar, with a percentage of 37.25% given by
the U.S. market, 33.25% by the U.K. market, and 29.5% by the Japanese market in a 20-day ho-
rizon. The Hong Kong market appears to be more of a follower among the four markets, and its

performance is closer to that of the Japanese market than to the others.

To obtain additional insight into the mechanism of international transmission of stock market
movements, we examine the pattern of dynamic responses of each of the four market to innovations
in the U.S. and the Hong Kong market using the simulated responses of the estimated VAR sys-
tem. Table 24 reports the results, and Fig. 13 & Fig 14 provide the standardized impulse responses
of the other three markets to a typical shock, i.e., positive residuals of one standard deviation unit,
in the U.S. and the Hong Kong market respectively. Since the Japanese, the Hong Kong and the
U.K. market are closed or almost closed when the U.S. market opens, those three markets react to
a shock from the U.S. market with a one-day lag. On the other hand, a one-day lag is not associ-
ated with a shock from the Hong Kong market because the Hong Kong market opens before the
Japanese market closes, and it closes before the U.K. and the U.S. market open. Therefore, ex-
cluding the effect of different time zones, the transmission of the innovation among the markets is
without delay. Fig. 13 and Fig 14 also indicate that impulse responses of the shock are absorbed
within two or three days for the shock from the U.S. and one or two days for the shock from the
Hong Kong market. Another interesting fact is that the magnitudes of the impulse response to
different markets, the U.S. and Hong Kong, are very different. The standardized impulse responses
to a typical shock from the U.S. market are 0.35% for Japan and 0.32% for the U.K., however,
the similar responses to the shock from the Hong Kong market are 0.11% for Japan and 0.07% for
the U.K., which are two thirds or three fourths less than the response to the U.S. shocks. This fact

provides further evidence that the U.S. holds a leading position among the four markets.
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6.4. Summary

In sum, our results support the hypotheses, indicating that a substantial degree of interdependence
exists among the four national markets, and the transmission of innovation among the markets are
efficient and significant. The description of the seasonal or daily pattern of stock returns reveals
some common features among the four markets. The analysis of VAR indicates that there exists
contemporaneous correlations between the forecast errors of future returns among the four national
stock markets, and that the U.S. market is the most influential market in terms of its capability to
account for the error variances of other markets. Foreign markets explain the stock price move-
ment on the Hong Kong market up to a range of one-third, and 1987 results indicate that it is highly
vulnerable to major international stock price movements. Among the foreign markets examined,

the U.S. market is a most influential market relative to the Hong Kong market.
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Table 19

Return Patterns of CRSP-Index, NSA, HSI, and FTIO

A. Monthly Return Patterns

Month

Jan

Feb

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

CRSP-Index
Mean t

0.136567 1.6968
(0.350819) (0.1069)

0.065286 1.3185
(0.215828) (0.2038)

0.071977 1.4828
(0.211580) (0.1554)

0.047226 0.8715
(0.236205) (0.3949)

0.009812  0.2020
(0.211684) (0.8421)

0.089966 2.1557
(0.181909) (0.0448)

-0.020048 -0.4075
(0.214459) (0.6884)

0.112357 1.8209
(0.268966) (0.0853)

-0.040201 -0.7975
(0.219710) (0.4355)

-0.010765 -0.1388
(0.338054) (0.8911)

0.154344  2.3369
(0.287895) (0.0312)

0.110574 2.2697
(0.206687) (0.0365)

NSA
Mean t

0.327604 4.3030
(0.324039) (0.0004)

0.162746 1.7163
(0.373322) (0.1042)

0.190694 2.3694
(0.350314) (0.0299)

0.173242  1.6909
(0.433859) (0.1091)

-0.052423 -0.5572
(0.435570) (0.5846)

0.155066 2.0663
(0.330030) (0.0534)

0.043007 0.4941
(0.400358) (0.6271)

0.012002 0.0688
(0.455433) (0.9458)

0.014234 0.1141
(0.417893) (0.9103)

0.002158 0.0569
(0.539513) (0.9552)

0.072460 0.76455
(0.444204) (0.4544)

0.236925 2.5448
(0.387380) (0.0203)

HSI
Mean t

0.166902 3.2171
(0.226135) (0.0047)

0.067128 1.2964
(0.225696) (0.2111)

-0.038436 -0.9929
(0.168728) (0.3338)

0.086296 1.4772
(0.254634) (0.1568)

0.033661 0.7554
(0.194233) (0.4597)

0.084592 1.7429
(0.211566) (0.0984)

0.060505 1.2692
(0.207801) (0.2205)

-0.000080 -0.0015
(0.238089) (0.9988)

-0.054628 -0.8477
(0.280892) (0.4077)

0.076176 0.9872
(0.336367) (0.3366)

-0.062175 -0.8826
(0.307068) (0.3890)

0.147740 2.7926
(0.224453) (0.0124)

FTIO
Mean t

0.150567 28455
(0.230649) (0.0107)

0.057806  1.0653
(0.236533) (0.3008)

0.045610  0.8035
(0.247417) (0.4321)

0.137066 3.247
(0.184000) (0.0044)

-0.089060 -1.8693
(0.207668) (0.0779)

-0.039962 -0.7304
(0.232130) (0.4750)

-0.018016 -0.4527
(0.168827) (0.6564)

0.060889 1.3519
(0.196323) (0.1931)

-0.055909 -0.9918
(0.245724) (0.3344)

-0.036205 -0.605
(0.260863) (0.5527)

0.009290  0.1303
(0.302505) (0.8978)

0.062133 1.4382
(0.183287) (0.1685)

*The value in the bracket under the mean is the standard deviation from the mean, and the value in the
bracket under the t value is the probability of a greater absolute value of student’s L.

* The t value is under the null hypothesis that the mean is equal to zero.
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Table 19

(continue)

B. Weekly Return Patterns

Week

CRSP-Index NSA
Mean t Mean t

0.135486 3.7563  0.230717 3.6102
(0.543440) (0.0002)  (0.941411) (0.0003)

0.038443 1.1499  0.004362 0.089
(0.502570) (0.2514)  (0.725753) (0.9291)

0.016692 0.5310  0.00766  0.13168
(0.472609) (0.5960)  (0.849791) (0.8953)

0.070063 2.1492  0.241022 4.34743
(0.490081) (0.0327)  (0.828441) (0.0001)

HSI

Mean

t

0.079519 2.6199
(0.457279) (0.0093)

0.033466

1.1850

(0.424549) (0.2372)

0.036876

1.4074

(0.393884) (0.1606)

0.041337

1.2256

(0.507034) (0.2216)

FTIO

Mean

t

0.081539 2.6851
(0.454501) (0.0077)

0.005513  0.1859
(0.442791) (0.8526)

-0.018552

-0.6075

(0.457072) (0.5441)

0.036164

1.2416

(0.435924) (0.2156)

C. Weekday Return Patterns

Week
Day

Mon

Tue

Wed

Fr

Sat

CRSP-Index NSA

Mean t Mean t

.0.11526 -1.6997  0.07794  1.1048
(0.62885) (0.0929)  (0.66938) (0.2724)

0.08854 1.8613  -0.12573 -2.3891
(0.44371) (0.0661)  (0.43502) (0.0191)

0.12969  2.6553  0.27414  5.1909
(0.45293) (0.0095)  (0.44191) (0.0001)

0.07319  1.5076  0.00385  0.0704
(0.45023) (0.1354) (0.46732) (0.9440)

0.13330 28936  0.05790 1.3107
(0.42722) (0.0048)  (0.37095) (0.1935)

0.21950  4.1944
(0.47964) (0.0001)

HSI

Mean

-0.12588
(0.62632)

-0.05582
(0.40152)

0.10711
(0.37988)

0.04434
(0.46770)

0.11606
(0.46617)

t

-1.8639
(0.0657)

-1.2967
(0.1981)

2.6148
(0.0105)

0.8792
(0.3817)

2.3088
(0.0233)

FTIO

Mean

-0.0693
(0.52516)

0.0149
(0.46772)

0.1281
(0.47822)

0.04117
(0.48094)

0.1133
(0.48207)

t

-1.2097
(0.2298)

0.2931
(0.7701)

2.4549
(0.0161)

0.7845
(0.4349)

2.1547
(0.0340)

*The value in the bracket under the mean is the standard deviation from the mean, and the value in the
bracket under the t value is the probability of a greater absolute value of student’s t.

* The t value is under the null hypothesis that the mean is equal to zero.
* The test period of weekday return for NSA is from Jan. 26, 1981 to Nov. 1, 1988.
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Table 20

Test for Equality of Mean Stock Return between Hong Kong and Other Three
Market across Weekdays after Allowing for the Common Factors

Coefficient HK&US HK&Japan  HK&UK

% 0.03163 0.06442 0.03748
(0.648) (1.257) (0.756)

Bos 0.05555 0.03190 0.06148

(2.243)* (1.189) (2.483)*

B.. 0.22844 0.15760 0.14374

(8.801)* (5.512)* (5.728)*

B w1 0.04190 0.02207 0.07860

(1.600) (0.769) (3.039)*

8, -0.11364 0.03313 -0.10580
(-1.110) (0.310) (-1.016)

5, -0.22226 -0.10153 -0.20694

(-2.179)* (-0.952) (-1.992)*

5, 0.04465 -0.08342 0.05630
(0.641) (-1.120) (0.795)

be 0.02885 -0.03093 0.02575
(0.416) (-0.421) (0.365)

* SRy =ay+ B SRi.t—l + 8., SR/.: + Bis1 SRy + 6, Dy + 6, D, + 63Dy + 6, Dy, where
SRy, . 1s standardized returns of HSI at time t, and SR, , is standardized returns of CRSP-Index,
NSA, and FTIO at time t. The dummy variables stand for Monday, Tuesday, Wednesday, and
Friday respectively.

* The * stands for statistically significant at 5% level.
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Table 21

The Correlation Matrix of Residual Returns after Considering Time Difference

(Jan. 26, 1981 - Nov. 1, 1988)

us Japan HK UK
Us 1.00000 0.13630 0.14665 0.37288
Japan 1.00000 0.19402 0.24843
HK 1.00000 0.18624
UK 1.00000
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Table 22

Annually Correlation Matrix of Residual Returns after Considering Time Difference

(Jan. 26, 1981 - Nov. 1, 1988)

us Japan HK UK

us 81 1.00000 -0.00337 0.13871 0.23592
82 0.13012 0.17790 0.32823

83 0.028435 0.02066 0.19515

84 0.14293 -0.01894 0.28967

8s 0.04300 -0.01859 0.02961

86 0.13079 0.06838 0.37917

87 0.19378 0.31625 0.59878

88 0.13598 0.15643 0.49924

Japan 81 1.00000 0.21817 0.29777
82 0.24798 0.16386

83 0.10049 0.24726

84 0.20018 0.21947

85 -0.06100 0.08795

86 0.08898 0.18769

87 0.29092 0.37885

88 0.36718 0.21699

HK 81 1.00000 0.14383
82 0.19991

83 0.10902

84 0.09821

85 -0.01336

86 -0.01869

87 0.45334

88 0.22865

UK 1.00000
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Table 23

Accounting National Stock Market Innovations

Market Horizon Innovation Sum of
Explained Foreign
(in days) UK us Japan HK Markets
(1981)

UK 2 78.47 1791 3.59 0.03 21.53

s 75.95 18.60 4.93 0.52 24.05

10 72.25 17.50 8.53 1.72 27.75

15 67.98 19.07 9.62 3.33 22.02

20 66.77 19.43 10.07 3.73 33.23

uUS 2 3.64 95.08 0.94 0.34 4.92

5 4.16 90.72 1.83 3.29 9.28

10 7.85 85.56 2.98 3.61 14.44

15 10.35 78.78 5.11 5.76 21.22

20 10.93 77.65 5.32 6.10 23.35

Japan 2 2.11 9.13 86.43 2.33 13.57

S 5.02 10.18 79.77 5.03 20.23

10 6.08 13.81 72.96 7.15 27.04

15 8.42 14.75 68.32 8.51 31.68

20 9.31 15.12 67.09 8.48 3291

HK 2 1.95 6.08 2.35 89.62 10.38

5 3.27 10.56 3.12 83.05 16.95

10 6.85 10.15 6.86 76.14 23.86

15 8.66 10.79 7.50 73.05 26.95

20 9.01 11.49 8.69 70.81 29.19

(1982)

UK 2 §9.40 9.01 1.01 0.58 10.60

5 80.26 14.86 4.00 0.88 19.74

10 73.96 13.75 6.87 5.42 26.04

15 69.80 13.62 10.32 6.26 30.20

20 66.62 13.33 10.39 9.66 33.38

US 2 7.17 90.54 1.25 1.04 9.46

s 7.54 84.05 5.42 2.99 15.95

10 7.96 74.00 6.32 11.72 26.00

15 8.71 69.19 8.05 14.04 30.81

20 8.89 67.42 8.79 14.90 32.58

Japan 2 4.80 15.27 79.91 0.02 30.09

5 5.71 14.81 75.28 4.20 24.72

10 7.33 14.37 72.78 5.52 27.22

15 8.95 14.96 70.10 5.99 29.90

20 9.47 15.04 69.41 6.08 30.59

HK 2 3.05 5.30 1.09 90.56 9.44

s 3.53 5.95 3.23 87.29 12.71

10 4.74 7.20 5.28 82.78 17.22

15 6.18 8.99 6.27 78.56 21.44

20 6.18 9.02 7.18 77.62 22.38
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(Continue)

Market  Horizon By Innovation Sum of
Explained Foreign
(in days) UK US Japan HK Markets
(1983)

UK 2 91.77 3.77 0.67 3.79 8.23

5 85.84 6.07 424 3.85 14.16

10 78.94 8.72 5.94 6.40 21.06

15 73.83 10.87 6.59 8.71 26.17

20 71.93 11.08 6.85 10.14 28.07

US 2 471 94.52 0.71 0.06 5.48

5 5.52 89.99 0.94 3.55 10.01

10 8.32 82.25 241 7.02 17.75

15 8.79 79.70 433 7.18 20.30

20 9.39 77.73 494 7.94 22.27

Japan 2 1.11 1.22 96.10 1.57 3.90

5 1.12 3.68 91.00 4.20 9.00

10 1.75 5.27 84.50 8.48 15.10

15 2.26 10.01 79.79 7.94 20.21

20 2.92 10.63 77.00 9.45 23.00

HK 2 0.33 0.13 1.94 97.60 2.40

5 1.42 1.72 2.71 94.15 5.85

10 4.18 4.25 5.76 85.81 14.19

15 5.65 7.43 7.04 79.88 20.12

20 6.28 8.54 7.59 77.59 2241

(1984)

UK 2 85.22 13.62 1.01 0.15 14.78

S 79.39 15.43 2.00 3.18 20.61

10 71.85 14.30 5.33 8.52 28.15

15 66.78 15.63 5.89 11.70 33.22

20 65.43 16.34 6.25 11.98 34.57

Us 2 7.18 92.53 0.18 0.11 7.47
5 8.03 88.30 1.79 1.88 11.70

10 8.25 84.99 2.83 3.93 15.01

15 8.48 80.70 5.61 5.21 19.30

20 9.43 77.80 6.86 5.91 22.20

Japan 2 7.14 12.99 79.35 0.52 20.65

5 7.24 13.37 78.15 1.24 21.85

10 7.22 14.05 70.39 8.32 29.61

15 7.63 14.05 67.91 10.41 32.09

20 8.14 14.47 66.38 11.02 33.62

HK 2 6.64 5.25 0.81 87.30 12.70

5 7.03 7.29 1.12 84.56 15.44

10 9.40 9.90 4.29 76.41 23.59

15 9.55 12.61 5.49 72.35 17.65

20 9.43 14.66 5.81 70.10 29.10
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(Continue)

Market Horizon By Innovation Sum of
Explained Foreign
(in days) UK UsS Japan HK Markets
(1985)
UK 2 94.10 5.80 0.08 0.02 5.90
5 87.65 7.66 2.21 2.48 12.35
10 82.76 8.78 5.10 3.36 17.24
15 80.08 9.88 5.14 4.90 19.92
20 79.30 10.02 5.45 5.23 20.70
us 2 0.09 99.60 0.00 0.31 0.40
5 0.52 93.54 2.64 3.30 6.46
10 2.30 87.18 4.30 6.22 12.82
15 4.17 84.03 5.28 6.52 15.97
20 423 83.54 5.73 6.50 16.46
Japan 2 2.15 9.56 88.27 0.02 11.73
5 2.67 11.75 84.28 1.30 15.72
10 5.18 14.36 78.63 1.83 21.37
15 9.20 14.38 71.93 448 28.07
20 9.87 14.22 70.79 5.12 29.21
HK 2 0.54 5.72 1.70 92.04 7.96
5 233 6.52 3.01 88.14 11.86
10 3.50 6.53 6.27 83.70 16.30
15 5.66 7.25 7.75 79.34 20.66
20 6.66 7.26 8.44 77.66 22.34
(1986)
UK 2 90.78 7.78 0.28 1.16 9.22
5 86.82 9.38 2.10 1.70 13.18
10 82.07 10.79 5.02 2.12 17.93
15 77.89 11.68 481 5.62 22.11
20 77.17 11.88 5.19 5.76 22.87
Us 2 10.17 89.27 0.00 0.56 10.73
5 11.46 85.88 1.91 0.75 14.12
10 12.74 79.98 4.65 2.63 20.02
15 13.08 78.77 4.62 3.53 21.23
20 13.47 77.56 5.20 3.7 22.44
Japan 2 0.13 9.73 90.13 0.01 9.87
5 0.67 13.89 84.94 0.50 15.06
10 2.07 14.03 79.83 4.07 20.17
15 4.51 15.70 75.46 433 24.54
20 5.06 15.77 74.46 4.71 25.54
HK 2 0.64 0.01 0.01 99.34 0.66
5 2.30 0.74 2.44 94.52 5.48
10 5.56 2.06 431 88.07 11.93
15 6.80 3.75 7.61 81.85 18.15
20 8.12 4.58 7.72 79.58 20.42
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(Continue)

Market  Horizon By Innovation Sum of
Explained Foreign
(in days) UK uUs Japan HK Markets
(1987)

UK 2 48.59 39.23 11.96 0.22 51.41
5 48.96 3231 15.31 3.42 51.04
10 38.98 34.87 19.48 6.67 61.02

15 36.87 34.85 19.40 8.88 63.13

20 34.88 36.76 18.94 9.41 65.12

us 2 36.67 63.03 0.13 0.17 36.97
5 35.36 53.70 8.09 2.85 46.30

10 33.75 49.50 11.84 491 50.50
15 31.44 44.46 16.45 7.66 55.54

20 30.04 45.51 16.62 7.83 54.49

Japan 2 26.71 34.56 37.711 1.02 65.44
5 25.30 36.61 35.54 2.55 63.40

10 22.10 34.82 34.61 8.47 65.39

15 21.37 32.62 35.54 10.47 64.46

20 20.37 36.02 33.52 10.10 66.48

HK 2 8.38 29.79 14.32 47.51 52.49
5 32.51 39.13 14.94 13.42 86.58

10 32.24 34.39 16.98 16.40 83.60

15 30.54 33.81 17.45 18.21 81.79

20 29.87 33.48 18.63 18.02 81.98

(1988)

UK 2 87.39 3.89 441 431 12.61
5 82.13 5.04 6.46 6.37 17.87

10 74.49 8.63 6.77 10.11 25.51

15 67.53 10.96 7.62 13.89 32.47

20 65.75 11.16 9.40 13.69 34.25
US 2 9.12 84.80 4.13 1.95 15.20
5 12.02 80.61 4.90 247 19.39
10 11.82 75.53 6.29 6.36 24.47

15 13.17 71.19 7.27 8.37 28.81
20 13.44 69.58 8.10 8.88 30.42

Japan 2 3.90 5.69 82.38 8.03 17.62
5 4.52 6.65 79.70 9.13 20.30

10 7.27 7.35 75.23 10.15 24.77

15 8.47 7.66 72.63 11.24 27.37

20 8.66 8.55 70.51 12.28 29.49

HK 2 7.67 5.89 3.37 83.07 16.92
5 9.70 8.43 3.53 78.34 21.66

10 11.70 9.19 433 74.78 25.21

15 12.59 10.15 7.67 69.59 30.41

20 13.19 11.16 7.63 68.02 31.98
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Table 24

Impulse Responses to the Unit Shock in the U. S. and Hong Kong Market

A. Impulse Responses to the Unit Shock in the U. S. Market

ith Day Impulse Responses in
After Shock us Japan HK UK

1 1 0.026204 0.056082 0.22371
2 0.12019 0.35056 0.219453 0.31797
3 0.02038 0.117555 0.08362 -0.16953
4 0.00895 -0.04093 0.02499%4 0.06061
5 0.00969 0.037132 0.059942 -0.0108

6 -0.00397 -0.00212 0.036907 -0.00536
7 0.03498 0.057836 0.021374 0.00644
8 -0.04863 0.035726 -0.02886 0.03606
9 -0.01569 -0.02452 0.000967 -0.03056
10 -0.04182 -0.03963 -0.03481 0.03001
11 -0.00919 -0.0104 -0.03582 -0.00104
12 -0.00367 -0.01532 -0.00265 -0.00593
13 0.03676 -0.03409 -0.00713 0.00255
14 -0.00104 0.033956 -0.06585 0.02168
15 -0.01042 0.03175 -0.01921 -0.01591
16 0.0519 0.024463 0.08083 -0.00344

B. Impulse Responses to the Unit Shock in the Hong Kong Market
ith Day Impulse Responses in
After Shock HK US Japan UK

1 1 0.056082 0.115804 0.074231
2 0.00962 -0.02742 -0.05089 0.015023
3 0.02168 0.032761 -0.00318 0.05328
4 0.08394 -0.06343 0.057932 0.015195
S 0.0244 -0.03850 -0.08319 -0.02655
6 0.05248 -0.01751 -0.05383 0.016547
7 0.01584 -0.03053 0.001794 0.040934
8 0.07743 -0.09182 -0.02328 0.003752
9 0.05773 0.002487 0.01133 0.039988
10 0.01652 0.004785 0.060589 0.018889
11 0.05357 -0.07423 0.037627 -0.01194
12 0.00284 -0.00636 -0.03272 0.030155
13 0.01366 -0.02693 0.026883 -0.01049
14 0.04606 -0.02072 0.033305 -0.00751
15 0.00415 -0.01043 0.057359 -0.00329
16 0.01461 0.015551 0.058227 0.051174
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Chapter 7

International Diversification of Asian Stock Markets

The previous chapters have examined the stock price movements on the Hong Kong market, and
the interdependence between the Hong Kong market and other different national markets. The
study in this chapter will explore the benefits from international diversification. Inclusion of inter-
national securities in a portfolio can result in reduced risk because different national markets, owing
to unique characteristics, can create investment opportunities with lower covariance between for-
eign and domestic securities. Thus, an internationally diversified portfolio, given a certain level of

return, will be preferable to a domestically diversified portfolio.

The study in this chapter examines the possibilities and potential gains from international diver-
sification in the Asian and the Hong Kong stock markets. It will analyze the daily return corre-
lations among the Asian national stock markets, and between the Asian national stock markets and
the U.S. market or the U.K. market. The study will consider three main questions regarding inter-

national diversification in those equity markets:

(1) What is the effect of exchange rate risk exposures on international diversification?
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(2) What is the relationship between the U.S. equity market and the Asian equity market given

trading time lags?

(3) What is the benefit of international diversification as compared to intranational diversification

in the Hong Kong and the Asian markets?

The organization of the chapter is as follows: Section I discusses the data and basic data transfor-
mation. Section II presents the hypotheses and empirical results, followed by a summary in the final

section.

7.1. Data and Basic Data Transformations

There are two sample data sets used in our study. One is the daily rates of returns on individual
stocks, including 40 Hong Kong stocks and 80 U. S. stocks which are randomly selected from the
stocks of different industries listed on the Hong Kong Stock Exchange and CRSP respectively,
covering a four-year period from November 1984 to November 1988. The second is the daily
market indices of 12 countries in 1988, including Australia, Hong Kong, South Korea, Japan,
Malaysia, New Zealand, Philippines, Singapore, Thailand, Taiwan, the U.K., and the U.S.¢ The
exchange rates of different currencies are taken from International Financial Statistics, a monthly

data base, which is published by International Monetary Fund.

The daily market indices of 10 countries, except for the U.S. and Hong Kong, are first transformed
into U.S. dollars, and then converted into returns. The basic transformations are as follows:
L ’

A
i, t

6 Daily prices of 40 Hong Kong stocks are provided by Reuters News, and daily indices of 10 Asian
countries are provided by James Capel (Far East) Limited in Hong Kong.
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where

I, index i at time t, and i= Australia, Korea, Malaysia, Japan, New Zealand, Philippines,
Singapore, Thailand, Taiwan, and the U.K;

E, .: exchange rate of currency i at time t defined as the price of one U.S. dollar.
Ri, t = 1n(Pi. ‘_) - 1ﬂ(Pi. t—-l) (7.2)
where

R, continuously compounded daily rate of return, after adjusted by the exchange rate, on

index i at time t.

The daily rates of return on 40 Hong Kong stocks are not adjusted by the exchange rate, because
the Hong Kong dollar is pegged to the U.S. dollar and at a fixed exchange rate at $US 1 = $HK
7.8. The currency risk exposures in terms of the U.S. dollar on the Hong Kong dollar, therefore,

is nonexistent.

7.2. Empirical Results

7.2.1. Effect of Currency Risk

Past empirical studies have indicated that the currency risk exposures should be considered in
international diversification. However, because the currency risk may not be highly correlated with
the stock market risk, the magnitude of the reduction of the power of international diversification

is not clear. Therefore, the hypothesis for the test of currency risk effect is as follows:
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Hj! : The exposure to foreign exchange rate fluctuations in international stock markets will re-
duce the power of international diversification.

Table 25 provides the mean returns and the standard deviations of the 12 indices during the testing
period before and after the adjustment for exchange mtés. The last column of Panel A and Panel
B lists the changes of the parameters in percentage with and without the adjustment for exchange
rates. We can see that the changes of the mean return with respect to the adjustment of exchange
rate are not consistent, with a range from -114% for the index of Australia to + 20% for the index
of New Zealand, and most of the others being less than a change of 15 percent. On the other hand,
the changes for the standard deviation of the indices returns with respect to the adjustment of ex-
change rate are consistently positive, with a half of the indices changing less than 10 percent, and
a half changing more than 10 percent. The consistent increase in the variation of stock return after
the adjustment clearly indicates the exposure to currency risk in international stock markets, how-
ever, the direction of changes in the mean retumn is hard to be explained because it combines both

effects of the appreciation of domestic currency and the performance of equity market.

Table 26 shows the correlation of daily rates for the return for the 12 stock markets. The top half
contains the correlation among the returns adjusted by the exchange rate, while the bottom half
contains the correlation among unadjusted returns. The results contain several interesting points:
(1) Major equity markets in Asia are highly correlated each other. For example, the correlations
among Australia, Hong Kong, Japan, Singapore are well above thirty percent, except for the cor-
relation between Australia and Japan which is 29.24%. (2) Geographic location seems to highly
affect the correlation of national equity markets. Australia and New Zealand or Singapore and
Malaysia, for examples, are more closely correlated with each other than others, with a correlation
of 55.41% and 76.41% respectively. These surprisingly high correlations among major Asian equity
markets and geographically related national markets might provide further evidences of integrated
national equity markets in the present age. (3) In an integrated world market, we expect that in-
troducing exposure to currency risk into equity markets may transform dissimilar stock price

movements among different national markets into similar movements. This is because the changes
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of exchange rates act as a barometer reflecting the level and direction of capital flows from one
market to the other. However, our results show that the correlations of daily rates of return on the
12 indices are reduced significantly after the exchange rate adjustment. For example, the correlation
between Australia and Japan before adjustment is 29.24%, which is significantly positive at the 5
percent level; however, it is reduced to 9% after the adjustment, being insignificantly different from
zero at the same level. The correlation between Japan and the U.K. actually changes direction after
the adjustment, being 26.22% before the adjustment and -16.07% after the adjustment, both being
significant at the 5 percent level. For most pairs of indices, the correlations of returns are reduced
after the adjustment. Although the correlations for a few pairs show some increase after the ad-
justment, except for the pair of Philippines and Malaysia, none of them are significant. There are
two reasons which may account for this reduction in the correlations. First, the fluctuations of ex-
change rates may not be closely related to the price movements of the stock market because the real
valuation factors underlying the two markets may not be the same, with the change in exchange
rates not only affected by the financial markets, but also affected by the international and domestic
commodity markets. Secondly, the daily index prices in our sample are adjusted using a monthly-
based exchange rate, which may underestimate the actual fluctuations of exchange rates, introducing
some estimation noise in our results. Thus, the reduction of the correlations of the daily rates of
return on different indices, after adjusting for exchange rates, suggests that the exposure to currency
risk by equity markets does not necessarily reduce the value of international diversification. How-
ever, some further study is needed to explain the internal relationships between the stock market

and the foreign currency market under the assumption of an integrated world market.

Fig. 15 provides some insight to the argument. The figure presents the efficient frontiers for the 12
indices with and without the exchange rate adjustment.” The solid curve reflects the efficient frontier
of the 12 indices with an adjustment for exchange rates, and the dashed curve is the efficient frontier
of the 12 indices without the adjustment. The difference between the two curves is not significant

and the unadjusted curve is slightly above. This result is not surprising. The adjusted curve results

7 The derivation of the efficient frontier will be discussed later.
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from increased return variation. The insignificant difference between the two curves, which may
caused by offseting effects of a decrease in the correlation of returns among alternative national
equity markets and an increase in the return variation after introducing the exposure to currency
risk, shows that exchange rate fluctuations may have only a minor effect on international diversifi-

cation.

Thus, the results from Table 25 and Fig. 15 support the hypothesis, indicating that exposure to
foreign exchange rate fluctuations in international stock markets reduces the power of international
diversification. However, since the offset effects discussed above, this reduction of the value of
international diversification is not significant in our test. While our results provide some insights,
it is still early to come to a conclusion, because the effects of the two opposite influences, i.e., the
increase of the variations versus the decrease of the return correlations among different assets after
introducing the exposure of foreign exchange risk, are not stable over time. Unfortunately, our data

only covers the period of 1988, so the results are quite limited.

7.2.2. The Relationship between the U.S. Equity Market and the Asian Equity
Markets

The hypothesis for the relationship between the U.S. equity market and the Asian equity markets
is:

HJ}? : Stock price movement in the U.S. market would have a significant influence on the Asian
equity markets, but not vice versa.

To test the hypothesis, we analyze the correlations between the U.S. market and other Asian na-
tional markets with respect to the effect of time zone differences. All Asian countries are twelve to
fifteen hours ahead of New York. For instance, Hong Kong and Singapore are 12 hours ahead pf
New York, Tokyo and Seoul are 14 hours ahead, while Sydney is 15 hours ahead of New York.

Thus, national stock markets generally operate in different time zones with different opening and
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closing times, as such stock returns on the different markets on a given calendar day are realized
over different real time periods. Asian stock markets, on a given calendar day, are all closed before
the New York stock market opens. If the U.S. market exerts an influence on the Asian equity

markets, then the effect should appear on a one day lag. '

Table 27 shows the correlation of daily returns between the U.S. and other 10 Asian equity markets
with and without the adjustment for time zone differences. The second column lists the correlations
of the returns on the same calendar day, that is, the correlation without the time zone adjustment.
Finally, the third column lists the return correlations with the time zone adjustment, reflecting the
effect of one day lagged returns between the U.S. and the Asian national markets. The difference
after the adjustment for time zone differences is dramatic. Before the adjustment, most Asian equity
markets are not significantly positive correlated with the U.S. equity market. However, all Asian
markets have a large increase in their correlations with the U.S. market after the adjustment, and
most of them remain significantly positive at the 5 percent level. The return correlations provided

in Table 27 have been adjusted by exchange rates.

The results of our tests strongly support the hypothesis that the stock price movement in the U.S.
market exerts a large influence on the Asian Equity markets. As shown, the Asian stock markets
are highly correlated with the U.S. stock market after the adjustment for time zone difference. This
high degree of positive correlation suggests that the benefit of diversification might not be very great

if investors diversify their portfolios only within one Asian national market and the U.S. market.

7.2.3. Benefit of International Diversification

After examining the effect of exposure to foreign currency risk and the relations among different
national equity markets, we come to the last qestion: What is the benefit of international diversifi-

cation as compared to intranational diversification? Thus, the hypothesis for this test is:
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H}?® : An intemationally diversified portfolio, given a certain level of return, will be preferable to
a domestically diversified portfolio.

In order to examine the potential gain accruing from international diversification, we simulate a set
of efficient portfolios. An efficient portfolio is defined as a combination of investments in various
assets which either maximizes the rate of return for a given level of variance, or minimizes the var-
iance given the rate of return. The locus of all such points composes the efficient frontier in

return-variance space.

The locus of the efficient set, therefore, is found by deriving the investment proportions X, which
minimize the variance of the portfolio, for given expected rates of return. The derivation can be

expressed as follows:

L=X'VX—4 (XR—-r1)— 1, (X'1-1) (1.3)
subject to
XT=1 (7.4)
and
r,=X'R (7.5)
where

X : vector of the investment proportions;

V: Varian_ce-covariance matrix of the assets in the portfolio;
R : vector of the mean returns of the assets in the portfolio;
Ay, 43: Undetermined multipliers.
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The efficient point in return-variance space will be determined by

r, = X'R . (7.6)

o3 = X'VX 1.7

Two groups of portfolios are examined in our analysis. One includes 5 common stock portfolios
which are (1) 40 Hong Kong stocks (HK40), (2) 40 U.S. stocks (US40),‘ (3) 20 Hong Kong stocks
and 20 U.S. stocks (HK&US40), (4) 80 U.S. stocks (US80), and (5) 40 Hong Kong stocks and 40
U.S. stocks (HK&US80). The other group of portfolios is made up of indices. The first index
portfolio includes ten Asian countries, while the second includes the Asian countries and plus the

U.K. and the U.S..

The efficient frontiers of the S common stock portfolios are given in Fig. 16. The curves reflect
portfolios of two different sizes. Curve A , B, and C are the portfolios with 40 common stocks,
while Curve E and Curve D are the portfolios with 80 common stocks. The gains from the diver-
sification are clearly illustrated by these curves. For the same size portfolios, the efficient frontiers
of internationally diversified portfolios dominate the efficient frontiers of domestically diversified
portfolios. That is, Curve C is above Curve A and Curve B, and Curve E is above Curve D. Fur-
thermore, the size of the portfolio is also an important factor in diversification. The frontier of the
80 U.S. stock portfolio, Curve D, is higher than that of the 40 U.S. stock portfolio, Curve B, and
size improvement for internationally diversified portfolio is even more striking. Similarly, Curve E,
the 80 U.S. and Hong Kong stock portfolio, is preferable to Curve C, the 40 U.S. and Hong Kong

stock portfolio.

It is interesting to note that the difference between Curve A and Curve C is negligible. This is not
surprising because the return correlation between the U.S. equity market and the Hong Kong equity
market is quite high, and also the Hong Kong market tends to follow to the U.S. market. Thus, it

does not pay much for Hong Kong investors to diversify in the U.S. market with a relatively small
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portfolio. However, a U.S. investor might gain more than a Hong Kong investor when he/she in-
vests in the Hong Kong market because the efficient frontier of mixed portfolio, HK& US40, is

preferable to that of the domestic portfolio, US40.

Fig. 17 illustrates the efficient frontiers of alternative international portfolios, i.e., the portfolio with
10 Asian market indices, and the portfolio with 10 Asian countries, the U.K. and the U. S. market
indices. The efficient frontier of the 12-index portfolio dominates the efficient frontier of the Asian
portfolio, although the improvement is quite limited from the Asian portfolio to the 12-index
portfolio. The explanatioh for this is quite simple. Table 26 and Table 27 showed the high return
correlation between the U.S. market and the Asian markets, and the U.K. market and some Asian
national markets. The small improvement between the efficient frontier is simply a result of an
increase in the opportunity set. However, it is clear that an investor would suffer some loss if he
restricts his portfolio to either the U.S. market or the Hong Kong market. The plots A and H
represent the average return of the market index in the U.S. and Hong Kong, and both of them are

well below the frontiers of the either efficient internationally diversified portfolios.

Table 28 present the optimal investment proportions for the 12-index portfolio at 2, 3, 4, 5, and 6
percent interest rates, respectively. The relative weights are quite consistent across different interest
rates. Although 12 countries are considered in our study, only 7 countries are actively involved.
Comparing with Table 1 and Table 2, we can see that the large short position taken in Australia
index caused by its negative mean return. In addition, a large positive weight is given to indices of
Philippines, Japan, Malaysia, the U.S., Korea, and Taiwan due to their low retumn correlations with
other national markets, such as Philippines, Korea, Malaysia, Taiwan, or the relatively favorable
mean returns and variances, such as Japan and the U. S.. Furthermore, Korea and Taiwan both

have a high mean return, but the standard deviation of this return is very large.

The potential benefit from international diversification can be seen most clearly in Table 29, which
quantifies the gains of international diversification. By constructing market opportunity lines at

different interest rates, the table lists the variance of the various optimal portfolios at a given level
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of expected return. First, Panel A compares the portfolios with 40 common stocks, i.e., HK& US40,
HKA40, and US40. At a given level of expected return, it is clear that the internationally diversified
portfolio, the 40 U.S. and Hong Kong stock portfolio, dominates the domestically diversified
portfolio, the 40 Hong Kong stock or the 40 U.S. stock portfolio, because the variations of the
portfolio returns for the international portfolio are lower than those of the domestic portfolios in
all cases. Panel B provides results similar to those of Panel A. It compares the variations of the
portfolios with HK&US80 and US80 at the given expected returns. Again, the variances of the
internationally diversified portfolio are preferable to those of the domestically diversified portfolio.
Finally, Panel C presents the results comparing the 10 Asian country portfolio with the 12 country
portfolio. As expected, the 12 country portfolio performs better than the 10 country portfolio.
Therefore, the results clearly indicate that the hypothesis is supported that an internationally di-

versified portfolio, given a certain level of return is preferable to a domestically diversified portfolio.

7.3. Summary

Our study discusses the possibilities and the potential gains of international diversification in Asian
equity markets. The results indicate that American investors should not restrict their investments
solely to the U.S. market, as the inclusion of Asian assets in the opportunity set materially improves
the risk-return positions of American investors. It is also interesting to note that, for Hong Kong
investors, little is gained from only diversifying in the U.S. market. The reason for this is the high
level correlation of the stock returns between the two markets, combined with the fact that the
Hong Kong market tends to follow the U.S. market, limits the possibility of risk reduction through

diversification.

This study also demonstrates the effect of exchange rate risk in international diversification. How-
ever, this additional risk exposure does not necessarily reduce the value of international diversifica-

tion. In fact, when exchange rate risk is accounted for, the correlation among the various national
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equity markets dropped while the variation of the portfolio returns increased. Moreover, it was
found that the effects of exchange rate risk varies considerably over time. Thus, the effect of the
exchange rate risk exposure on international diversification can not be simply defined. Our results

are somewhat limited in this point because of the short testing period.
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Table 25

Daily Rates of Return and Standard Deviation of Market Indices before and
after the Adjustment for Exchange Rate Changes

(In Percentage)

A. Daily Rates of Return
Country Mean Return

With Adjustment Without Adjustment Changes

for Exchange
Rate Changes

for Exchange
Rate Changes

in Percentage

(O (2 [(1)-(2)]/(2)x100

Australia -0.0076 0.0530 -114

Hong Kong 0.0590 0.0540 9.25
Korea 0.2932 0.2626 11.65
Malaysia 0.0980 0.1165 -15.88
Japan 0.1458 0.1368 6.58
New Zealand 0.0120 0.0100 20.00
Philippines 0.0950 0.1087 -12.60
Singapore 0.0990 0.0860 15.12
Thailand 0.0850 0.0820 3.66
Taiwan 0.3086 0.2838 8.74
U. K. 0.0190 0.0200 -5.00

B. Standard Deviation
Country Mean Return
With Adjustment Without Adjustment Changes

in Percentage

[(1)-(2)]/(2)x100

for Exchange for Exchange
Rate Changes Rate Changes

(D 2

Australia 1.0518 0.9464 11.14
Hong Kong 1.0959 1.0964 4.56
Korea 2.0752 2.0465 1.40
Malaysia 0.9939 0.9127 8.9

Japan 0.9220 0.7321 25.94
New Zealand 1.2592 1.1753 7.14
Philippines 1.0485 0.8509 23.22
Singapore 1.4444 1.4074 4.72
Thailand 3.3604 3.3446 2.63
Taiwan 3.1669 2.3551 34.47
U.K. 1.0341 0.8037 28.67
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Table 27

Correlation of Daily Rates of Return between the U. S.
and Other 11 Indices with and without the Adjustment of Time Zone Difference Effect

(1988)
Country U. S. U. S.
without Adjustment with Adjustment

Australia 0.0072 0.4027*
Hong Kong 0.1429* 0.4884*
Korea -0.0653 0.0165
Malaysia 0.0911 0.4811*
Japan 0.1131 0.2758*
New Zealand -0.1000 0.3383*
Philippines -0.1852* 0.0790
Singapore 0.0814 0.5215*
Thailand -0.0602 0.2243+
Taiwan 0.0390 0.1661*
U. K. 0.3806* 0.3801*

* Statistically significant at the 5 percent level.

International Diversification of Asian Stock Markets

136



Table 28
Optimal Weights of 12 Indices at Different Levels of Interest Rate

(In Percentage)

Country 2% 3% 4% 5% 6%
Australia -17.72 -18.87 -20.02 -21.50 -22.76
Hong Kong -2.42 -2.56 -2.70 -2.87 -3.02
Korea 16.12 16.56 16.99 17.56 18.03
Malaysia 20.58 21.51 22.45 23.65 24.67
Japan 24.45 24.69 24.94 25.25 25.52
New Zealand 6.44 - 6.31 6.18 6.01 5.88
Philippines 29.17 29.48 29.78 30.17 30.50
Singapore -7.61 -1.73 -7.84 -7.99 -8.11
Tailand 0.12 0.07 0.02 -0.04 -0.10
Thaiwan 13.09 13.49 13.90 1441 14.85
U. K. -2.15 -2.81 -3.48 -4.33 -5.05
U.S. 19.93 19.86 19.78 19.68 19.59
100.00 100.00 100.00 100.00 100.00
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Table 29

Comparison of Variations of Various Diversified Portfolios
at Certain Level of Expected Returns

A. Portfolios with 40 Common Stocks

Expected Return ' Variance
HK&US40 HK40 US40
0.0196643 0.0020747 0.00223741 0.00234747
0.0235523 0.0029812 0.00324384 0.00348323
0.0299835 0.0048438 0.00496839 0.00545250
0.0413346 0.0092360 0.00960265 0.01081200
0.0192534 0.0192534 0.01981690 0.02276060

B. Portfolios with 80 Common Stocks

Expected Return Variance
HK&USS0 US80
0.0084691 0.0001709 0.00021583
0.0091888 0.0001992 0.00025455
0.0099819 0.0002331 0.00030112
0.0111087 0.0002861 0.00037432
0.0121747 0.0003415 0.00045116
C. Portfolios of Market Indices
Expected Return Variance
10 Indices 12 Indices
(Asia) (Asia, UK, US)
0.0020273 0.0000518 0.0000486
0.0020593 0.0000535 0.0000504
0.0020910 0.0000553 0.0000523
0.0021309 0.0000446 0.0000436
0.0021640 0.0000597 0.0000568
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Chapter 8

Summary and Conclusions

This study examined the stock price behavior on the Hong Kong market, and the comovement of
stock returns among the U.S., Japanese, U.K., and Hong Kong markets under the assumption of
an integrated world market. The results discussed in previous chapters can be summarized as fol-

lows:

1. Stock returns on the Hong Kong market are stable, and the returns of most stocks in our sample

are independently distributed. Therefore, the hypothesis of a weak-form efficient market is sup-

ported on the Hong Kong market.

2. The announcement effects of dividend and bonus issues on the Hong Kong market indicate that
the market reaction associated with a dividend decrease is unambiguously negative, and the market
reaction to a joint announcement of dividends and bonus issues is significantly positive. The results

from the study show that semi-strong form efficiency applies to an equity market outside the U.S..

Summary and Conclusions 142



3. The analysis of the comovement of stock returns in Chapter VI reveals some common features
among the different national markets, indicating a substantial degree of interdependence existed

among the U.S., U.K., Japanese and’ Hong Kong markets.

4. The results of the analysis using a VAR system show that the transmission of innovation among
the markets is efficient and significant. The U.S. market is the most influential market in terms of
its capacity to account for the error variances of other markets. Moreover, the Hong Kong market
appears to be vulnerable to external shocks, with foreign markets explaining up to one third of the

stock price movement on the Hong Kong market.

5. International diversification, under the assumption of an integrated world market, is favorable to
domestic diversification. The results from Chapter VII suggest that the return-risk position can be
materially improved for both Hong Kong and U.S. investors through the inclusion of foreign assets

in their stock portfolios.

Therefore, our results suggest that the stock market in Hong Kong is efficient, and its price be-
havior is similar to what has been found on the U.S. market. There is a substantial degree of cor-
relation between the Hong Kong and the other national markets, i.e., the U.S., the U.K., and
Japan, providing added support to the hypothesis of an integrated international financial market.
As a small and active market, Hong Kong is strongly affected by stock price movements on the

international markets.
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