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Abstract. With the emergence of new capital markets and liberalization of stock mar-
kets in recent years, there has been an increase in investors’ interest in international
diversification. This is so because international diversification allows investors to have
a larger basket of foreign securities to choose from as part of their portfolio assets, so
as to enhance the reward-to-volatility ratio. This benefit would be limited if national
equity markets tend to move together in the long run. This paper thus studies the issue
of co-movement between stock markets in major developed countries and those in Asian
emerging markets using the concept of cointegration. We find that there is co-movement
between some of the developed and emerging markets, but some emerging markets do
differ from the developed markets with which they share a long-run equilibrium relation-
ship. Furthermore, it has been observed that there has been increasing interdependence
between most of the developed and emerging markets since the 1987 Stock Market Crash.
This interdependence intensified after the 1997 Asian Financial Crisis. With this phe-
nomenon of increasing co-movement between developed and emerging stock markets,
the benefits of international diversification become limited.

Keywords: Developed market, emerging market, stock index, unit root test, cointegra-
tion.

1. Introduction

In recent years, new capital markets have emerged in many parts of the
world, and some foreign capital controls have been relaxed to a certain

† Requests for reprints should be sent to Wing-Keung Wong, Department of Economics,
National University of Singapore.



202 W-K WONG, J. PENM, R. D. TERRELL, AND K. LIM

extent. This relaxation of capital controls started with the stock market
liberalization when the United States took an important step by passing
the U.S. Securities Act Amendments of 1975, which deregulated stock bro-
kerage commission rates. Following the passing of this Act, the world stock
markets experienced a series of deregulations and internationalization. In
October 1979, exchange controls on capital outflows were eliminated in the
United Kingdom. This easing on both the inflow and outflow of capital is
significantly observed after 1980 (Taylor and Tonks, 1989). The Japanese
capital market, conventionally known to be under stringent control (until
the 1970s), also carried out a brief deregulation in 1978-1979 where for-
eign capital controls were slightly relaxed. With the implementation of the
Foreign Exchange and Foreign Trade Control Law in December 1980, most
capital controls in Japan were virtually abolished. As a result, trade of
foreign financial assets by Japanese security firms and Japanese securities
by foreign companies were permitted.

As for the Asian emerging markets, they have been liberalized at different
times as summarized in Table 11. Three different indicators of liberaliza-
tion: the Official Liberalization Date, the First Country Fund and the First
ADR are shown. The latter two indicators signify indirect ways of foreign
participation in local stock markets, which are usually available before
the lifting of various restrictions on foreign investors. From these signals
of liberalization, the Asian countries had either liberalized or started the
process of liberalization by the early 1990s. However, it should be noted
that although these emerging countries have officially liberalized their stock
markets, various degrees of direct and indirect barriers, still existed for in-
stitutional investors at the end of 19892 [see Harrison (1994), such barriers
being shown in Table 2].

Table 1. Different Signals of Stock Market Liberalization.

Country Official Liberalization Date First country Fund First ADR
Hong Kong January 1973a — —
Indonesia September 1989b February 1989b April 1991c

Malaysia December 1988b December 1987b August 1992b

Philippines June 1991c May 1986b March 1991b

Singapore June 1978a — —
Thailand September 1987c July 1985b January 1991b

Korea January 1992b August 1984b November 1990b

Taiwan January 1991b May 1986b December 1991b

a see Phylaktis and Ravazzolo (2002), b see Bekaert and Harvey (1998)
c Bekaert and Harvey (2000)
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With this relaxation of capital controls, there has been an increase in in-
vestors’ interest in international diversification because it allows investors
to have a larger basket of foreign securities to choose from as part of their
portfolio assets so as to enhance the reward-to-volatility ratio. The benefit
of international diversification, however, is limited when equity markets are
cointegrated, because the presence of common factors limits the amount of
independent variation. Cointegration among national equity markets im-
plies that there are fewer assets available to investors to achieve portfolio
diversification and so minimize the non-systematic risk in holding a cer-
tain number of stocks. Moreover, cointegration would also mean Granger
Causality in levels and hence would be suggestive of inefficiency in the
market [see Hung and Cheung (1995)].

Table 2. Emerging Stock Markets Direct and Indirect Barriers for Institutional Investors.

Foreign Dividends Capital Withhold taxes Taxes on
Country ownership limit Repatriation Repatriation on dividend capital gains

Hong Kong 100% Free Free 0% 0%
Indonesia 49% (25%)a Free Free 20% 20%

Malaysia 100%b Free Free 35% (0%) 0%

Philippinesc 40%d Free Free 15% 0.25%
Singapore 100% Free Free 0% 0%
Thailand 49% (25%)e Free Free 20% (10%) 25% (10%)

Korea 10% (8%)f Restrictionsg Restrictionsg 25% (10-21.5%) 0% (11-27%)

Taiwanc Special Fundsh Free Free 20% 0.60%

Sources: IFC’s Factbook, Harrison, 1994, The Euromoney Annual Report and the Exchange Arrangements and Restrictions, IMF.
Rates shown in brackets on withholding taxes on dividends and capital gains apply only to approved new Country Funds,
where these may be different for normal treatment.a The limit is reduced to 25% of own capital for foreign exchange banks and non-bank financial institutions.b Foreign acquisition of investments exceeding M$5 million in value or equivalent of 15% or more of voting power in a Malaysian
company requires the prior approval of the Foreign Investment Committee.c Taxes on gross transaction value. d Foreign participation beyond 40% needs prior approval.e The limit is reduced to 25% of own capital for commercial banks and finance companies.f Foreign ownership restriction of up to 10% of market capitalization for ‘limited’ industries.g The repatriation of initial capital, capital gains and dividends is subject to approval by the Ministry of Finance.h Foreign investors who open an account in a local brokerage house may only invest in three listed funds –
Kwang Hua Growth Fund, NITC Fuyuan Fund and Citizen Fund.

With such a likelihood that the benefits of international diversification
may be reduced, this study is thus interested in investigating if Asian
emerging equity markets (Malaysia, Thailand, Korea, Taiwan, Singapore
and Hong Kong) do indeed move together with the stock markets of major
developed countries (United States, United Kingdom, Japan). To do this
we use the concept of cointegration, so that the right market can be chosen
for portfolio diversification. Although the inclusion of Singapore and Hong
Kong in the emerging markets category may be doubted by some, they are
included in this paper to achieve a more thorough analysis. Our hypothesis
is that as Japan is a major investor and trading partner, and has political
influence on many Asian countries, it is expected that financial markets of
Tokyo and the Asian countries may be related. Likewise, due to the size
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and world economic importance of the United States and United Kingdom
markets, these markets potential influence on the emerging markets cannot
be ignored. In addition, the trend of interdependence among the above-
mentioned developed and emerging markets has also been analyzed over
time, for the periods before and since the 1987 Stock Market Crash and
the 1997 Asian Financial Crisis.

As discussed in next section, some studies suggest that the Asian Emerg-
ing markets are cointegrated with the developed stock markets while some
suggest not. We revisit the issue and find that there is co-movement be-
tween some of the developed and emerging markets. In addition, there
is increasing interdependence between most of the developed and emerg-
ing markets after the 1987 Stock Market Crash. This interdependence is
further intensified after the 1997 Asian Financial Crisis.

The rest of the paper is organized as follows: Section 2 reports the litera-
ture review and Section 3 describes the statistical data, conceptual frame-
work and elaborates on the methodology used. Section 4 discusses the
empirical findings and interprets the results, and Section 5 is a brief
conclusion.

2. Literature Review

When investment decisions are made, investors may choose different types
of diversification. One of the reasons why international diversification un-
dertaken rather than just domestic diversification [see Levy and Sarnat
(1970)] is that there is a tendency for returns on individual securities within
an economy to move together. However, it is unlikely that the movements
across a number of countries are related. Grubel and Fadner (1971) also
found that there are gains from international diversification because returns
in any one country are influenced by natural and man-made catastrophes,
business cycles, and government policies whose effects are limited to or felt
most strongly in the economy of that affected country. Also capital value
changes of assets due to exchange rate variations influence the variance on
returns on foreign assets from different countries. This benefit of interna-
tional diversification is further elaborated on by Bodie, et al. (1999), who
state that the risk of an internationally diversified portfolio can be reduced
to less than half the level of a diversified United States portfolio. This
marked reduction in risk for a portfolio that includes foreign as well as
United States stocks further enhances the value of portfolio diversification,
implying that international diversification is beneficial.

Early studies investigating relationships among world stock markets find
evidence of co-movements among the world stock markets. Most of these
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early studies that we reviewed focus on the equity markets of the United
States, Japan and Europe using pairwise analysis. Ripley (1973) uses fac-
tor analysis to explore interrelationships between the stock prices, Panton,
et al. (1976) apply cluster analysis to examine similar relationships, while
Hillard (1979) applies spectral methods to study the relationships among
the international stock markets. However, Maldonado and Saunders (1981)
examine inter-temporal patterns of the correlation coefficients among in-
ternational stock markets and generally conclude that pairwise correlation
coefficients are low and unstable.

With the United States being a major investor in many countries and pos-
ing a huge political influence on several countries in the world, studies have
been done to investigate the causal relationship between the United States
and other equity markets. Results indicate that the United States is an
important global factor that moves the world markets. For example, Eun
and Shim (1989) examine nine major stock markets (Australia, Canada,
France, Germany, Hong Kong, Japan, Switzerland, the United Kingdom
and the United States) over the period of December 1979 through De-
cember 1985, and find evidence that the United States market is leading
worldwide trends. Cheung and Mak (1992) examine the causal relationship
between the developed markets and Asian emerging markets and find that
the United States market is a ‘global factor’ which leads both the developed
and most of the Asian emerging markets.

Some studies support the existence of a common trend for world stock
markets, while others reject this hypothesis. Arshanapalli and Doukas
(1993) analyze the stock markets of the United States, United Kingdom,
France, Germany and Japan, using daily closing stock market index time
series, in local currency units, covering the period of January 1980 through
May 1990, and report an increasing degree of interdependence among world
capital markets since the 1987 stock market crash, with Japan’s Nikkei
Index being the exception. This result is consistent with the findings of
Harvey (1991), Kasa (1992) and Chan, et al. (1997). However, Koop
(1994) uses a variety of different Bayesian methods to analyze unit root and
cointegration properties of two different finance data sets, and concludes
that there are no common trends in stock prices or exchange rates across
countries. In addition Corhay, et al. (1995) study the stock markets of
Australia, Japan, Hong Kong, New Zealand and Singapore over the period
February 1972 through February 1992 and find no evidence of a single
stochastic trend for the countries.

With the emergence of Asian capital markets, studies have been done in
the 1990s and thereafter to study the co-movements between Asian markets
and the stock markets in developed countries. Kwan, et al. (1995) study
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the stock markets of Australia, Hong Kong, Japan, Singapore, South Korea,
Taiwan, United Kingdom, United States and Germany. They suggest that
these markets are not weak form efficient as they find significant lead-lag
relationships between these equity markets. However, Chan, et al. (1992)
and Hung and Cheung (1995) conclude that these Asian markets are not
cointegrated. Recently, Ghosh, et al. (1999) find that some Asian stock
markets share a long-run equilibrium relationship with the major stock
markets, while some do not. Recently, Tuluca and Zwick (2001) apply
Granger-causality technique to study the stock indices difference and apply
factor analysis to study the stock indices returns among 13 Asian and non-
Asian stock markets before and after the 1997 Asian financial crises. They
conclude that these markets experienced a stronger co-movement after the
crisis.

Clearly the above studies are not directly comparable as different dif-
ferencing intervals (daily, weekly, monthly, quarterly) and methodologies
are employed with different time periods and different market indices as
measures of the respective markets. Hence these studies do draw different
conclusions about the relationships between the Asian emerging markets
and the major developed stock markets.

3. Data and Methodology

The data used in this study consists of weekly stock indices of the major
stock exchange in the United States, United Kingdom, Japan, Malaysia,
Thailand, Korea, Taiwan, Singapore and Hong Kong3. Specifically, the
indices sampled include the S&P 500 Composite (United States), FTSE
100 (United Kingdom), Nikkei 225 Stock Average (Japan), Kuala Lumpur
Composite (Malaysia), Bangkok S.E.T. (Thailand), Korea SE Composite
(Korea), Taiwan SE Composite (Taiwan), Straits Times Index (Singapore)
and Hang Seng (Hong Kong), all expressed in terms of local currencies.
The data are obtained from Datastream and cover the period January 1,
1981 through December 31, 2002. The choice of weekly indices as opposed
to daily indices is to avoid the problem of non-synchronous trading when
daily indices are in use, as daily indices may be influenced by some thinly
traded stocks. An erroneous representation of the true relationships among
these markets may thus result if daily indices are used (Hung and Cheung,
1995).

To examine the trend of interdependence between the developed and
emerging markets over time, the stock indices from the sample are further
sub-divided into three sub-periods: January 1, 1981 – December 31, 1986
(Period I), January 1, 1987 – December 31 1996 (Period II) and January
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1, 1997 – December 31, 2002 (Period III). The Stock Market Crash (Black
Monday)4 of 1987 separates Period I and II. For Periods II and III, the
1997 Asian Financial Crisis5 separates them.

In studying the question of co-movements between the stock indices of
major developed countries and Asian emerging markets, the relationship
between them has to be established. The model consists of the dependent
variables: Malaysia, Thailand, Korea, Taiwan, Singapore and Hong Kong
and independent variables: United States, United Kingdom and Japan.
This analysis is thus played by the relationship

yE(t) = a + byD(t) + e(t) (1)

where the subscript E denotes the emerging market’s stock index (i.e. the
stock indices for Malaysia, Thailand, Korea, Taiwan, Singapore and Hong
Kong). The subscript D denotes the developed country’s stock index
(i.e. stock indices for the United States, United Kingdom and Japan) and
e(t) denotes the error term. The statistical concept of cointegration plays
a major role in determining the validity and reliability of the relationship
specified above. Cointegration is thus required in order to reach the con-
clusion of a stable equilibrium relationship between the stock indices of the
developed and emerging markets.

The concept of cointegration, which is used to analyze if variables share a
long-run equilibrium relationship will be used in our study. In order to test
for cointegration, a unit root test [see Dickey and Fuller (1981), Hamilton
(1994), Tiku and Wong (1998) and Tiku et al. (2000)], (Dickey Fuller and
Augmented Dickey Fuller tests) first has to be performed to confirm that
the variables are indeed stationary. Cointegration tests, which are impor-
tant in determining the presence and nature of an equilibrium economic
relation, was first introduced by Granger (1981) and later developed by
Granger (1987). It incorporates the presence of non-stationarity, long-term
relationships and short-run dynamics in the modeling process. A detailed
description of cointegration can be found in Dolado, et al. (1990), Perman
(1991), Hamilton (1994), Manzur, et al. (1999) and Penm, et al. (2003).

Cointegration tests in this paper consist of two steps. The first step is
to examine the stationarity properties of the various stock indices for the
countries in our study. If a series, say yt, has a stationary, invertible and
stochastic ARMA representation after differencing d times, it is said to
be integrated of order d, and denoted as yt = I(d). Most non-stationary
series are integrated of order one, i.e. I(1). We call a stationary series to be
integrated of order zero, i.e. I(0). To test the null hypothesis H0 : yt = I(1)
versus the alternative hypothesis that H1 : yt = I(0), we apply the Dickey-
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Fuller (1981) unit root test procedure based on the OLS regression

∇yt = β0 + α0 t + α1 yt−1 + εt (2)

or apply the augmented Dickey-Fuller (ADF) test based on the OLS
regression

∇yt = β0 + α0 t + α1 yt−1 +
p∑

i=1

βi yt−i + εt (3)

where ∇yt = yt−yt−1 and y can be yD or yE as defined in (1). The regres-
sion in (2) allows for a drift term, a deterministic trend and a stochastic
structure in the error term, εt. We use the Ljung-Box-Pierce Q-statistic
[see Box et al. (1994)], to select the shortest auto-regressive lag p in equa-
tion (3) to achieve white noise residuals. Testing the null hypothesis of
the presence of a unit root in yt (i.e. the series is I(1)) is equivalent to
testing the hypothesis that α1 = 0 in equations (2) and (3). If α1 is signif-
icantly less than zero, the null hypothesis of a unit root is rejected. The
test statistic used is the usual t-ratio, but the distribution is not the t-
distribution under the null hypothesis. When p = 0, the test is known as
the Dickey-Fuller (DF) test. This test assumes that the residuals, εt, are
independently and identically distributed. If serial correlation exists in the
residuals, then p > 0 and the augmented Dickey-Fuller (ADF) test must
be applied.

In addition, we test the hypothesis that yt is a random walk with drift,
i.e. (β0, α0, α1) = (β0, 0, 0) and test the hypothesis that yt is a random
walk without drift, i.e. (β0, α0, α1) = (0, 0, 0) using the regression (2). The
corresponding test statistics are the likelihood ratios Φ3 and Φ2 found in
Dickey and Fuller (1981). If the hypotheses that α1 = 0, (β0, α0, α1) =
(β0, 0, 0) or (β0, α0, α1) = (0, 0, 0) are accepted, we may conclude that yt

is an integrated process of order 1. If we do not reject the hypotheses
that yt is I(1), we then test the null hypothesis H0 : yt = I(2) versus the
alternative hypothesis that H1 : yt = I(1). If both yD and yE in equation
(1) are of the same order, say I(1), we then estimate the cointegrating
parameter of (1) by OLS regression. If the two series are cointegrated,
then the residuals of the regression using (1) will be stationary. If the two
series are not cointegrated, the residuals will be integrated of order 1.

The two most common tests for stationarity of estimated residuals are
Cointegrating Regression Dickey-Fuller (CRDF), and Augmented Dickey-
Fuller (CRADF) tests. To compute the CRDF and CRADF statistics, we
fit the following regression:

∇êt = γêt−1 +
p∑

i=1

γiêt−i + ζt (4)
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where êt are residuals from the cointegrating regression and p is chosen to
achieve empirical white noise residuals being checked by using the Ljung-
Box-Pierce Q-statistic. The null hypothesis of non-cointegration is rejected
if the t-ratio is less than the relevant critical value. Engle and Granger
(1987) have tabulated these critical values for the case where p = 0 (CRDF)
and for p > 0 (CRADF) for the bivariate regression with a sample of 100
observations.

4. Empirical Findings and Interpretation

Table 3 shows the results of testing the order of integration of the nine series
for the entire period of 1981-2002, and each of the sub-periods. From the
table there is no reason to reject there are unit roots for all the stock indices
of the developed and emerging markets at the 5% significance level for the
entire period, as well as for each sub-period. We conclude that all stock
indices in our study are I(1)6 and hence cointegrating equation (1) can be
used to regress the stock indices of the emerging market on those of the
developed markets. The unit root test on the residuals from equation (4)
is then applied to test the hypothesis of cointegration. When Asian stock
markets open after the United States and United Kingdom stock markets,
some researchers may believe there is some lead-lag effect among different
stock markets [see Kwan, et al. (1995)]. For countries in which the results
show that the stock indices between the developed and emerging markets
are not cointegrated, cross-correlation is then employed to account for any
lead-lag effects on the stock indices. Our findings7 show that in this latter
case there are no strong lead-lag effects. Nevertheless the results originally
obtained indicate a good measure of co-movement between stock indices
between the developed and emerging markets. One possible explanation of
no lead-lag effect in our findings is that we use weekly data, which have
time aggregative effects.

The results of cointegration are shown in Table 4. For the entire period,
from the table, we find no cointegration between the emerging markets of
Malaysia, Thailand and Korea and the developed markets of the United
States, United Kingdom and Japan. The indices of both Taiwan and Singa-
pore are only cointegrated with the stock market of Japan, while the index
of Hong Kong is cointegrated with both the stock markets of the United
States and United Kingdom for the entire period. No other cointegration
is found for the entire period. Lack of cointegration in the entire period
may be due to the fact that the period is so long that many changes in the
market conditions have been incorporated for different countries. To over-
come these limitations, we further investigate the cointegration in the three
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Table 3. Unit Root Tests for Various Stock Market Indices.

Variable Period DF ADF Φ2 Φ3 Period DF ADF Φ2 Φ3
US 81-02 -1.49 -1.1 1.91 1.12 81-86 -2.27 -2.27 3.43 3.77

– S&P 500 87-96 -0.65 -0.58 5.60∗ 1.66 97-02 -1.3 -0.69 0.24 3.15
UK 81-02 -1.22 -0.9 0.81 1.13 81-86 -2.96 -2.96 3.93 4.83

– FTSE 100 87-96 -2.56 -2.56 5.02∗ 3.49 97-02 -1.56 -1.56 0.04 3.46
Japan – 81-02 -1.13 -1.27 0.52 2.48 81-86 -0.84 -1.17 7.82∗∗ 2.92

Nikkei 225 87-96 -2.49 -2.69 0.05 3.6 97-02 -1.91 -1.7 1.07 1.91
Malaysia – 81-02 -1.66 -2.31 0.6 1.46 81-86 -1.64 -2.01 0.37 1.4

KL Composite 87-96 -2.65 -2.65 3.85 3.56 97-02 -2.33 -2.61 4.3 3.68
Thailand – 81-02 -0.96 -1.27 0.2 1.08 81-86 1.51 -0.46 8.01∗∗ 6.92∗

Bangkok S.E.T. 87-96 -1.18 -1.6 1.71 1.69 97-02 -2.94 -2.94 5.88∗ 5.71
Korea – 81-02 -1.68 -1.58 0.62 1.68 81-86 0.08 0.08 4.5 2.14

SE Composite 87-96 -1.89 -1.89 0.13 3.76 97-02 -1.83 -1.83 1.66 1.67
Taiwan – 87-02 -1.9 -1.9 0.57 1.97

SE Composite+ 87-96 -1.1 -1.1 1.34 1.64 97-02 -2.69 -2.69 0.58 3.74
Singapore – 81-02 -1.78 -2.02 0.55 2.09 81-86 -0.56 -0.56 1.3 1.54
ST Index 87-96 -2.5 -2.77 4.02 3.14 97-02 -1.48 -1.48 1.04 1.11

Hong Kong – 81-02 -2.4 -2.4 3.19 2.92 81-86 -0.28 -0.28 3.68 3.23
HS Index 87-96 -2 -2 3.03 3.05 97-02 -1.68 -1.68 1.01 1.48

+ denotes data is not available for Taiwan for the sub-period 1981-1986.
∗ p < 0.05, ∗∗ p < 0.01

sub-periods: January 1, 1981 – December 31, 1986 (Period I), January 1,
1987 – December 31, 1996 (Period II) and January 1, 1997 – December 31,
2002 (Period III), separated by the 1987 Stock Market Crash and the 1997
Asian Financial Crisis.

The cointegration in the first sub-period in our study is striking: no
cointegration between any of the Asian emerging markets and the developed
markets of the United States, United Kingdom and Japan. This suggests
that the Asian emerging markets are basically not influenced by any of the
developed markets of the United States, United Kingdom and Japan before
the 1987 crash.

For Period II, between the 1987 crash and the 1997 Asian Financial Crisis,
Table 5 shows that there are some cointegration relationships between some
of the Asian emerging markets and the developed markets of the United
States, United Kingdom and Japan. In this period, Malaysia is cointegrated
only with the United Kingdom; Thailand and Korea are cointegrated only
with Japan; Singapore is cointegrated with Japan and the United Kingdom;
while Hong Kong is cointegrated with the United States and the United
Kingdom.

For Period III, after the 1997 Asian Financial Crisis, our results show
that there are more cointegration relationships between some of the Asian
emerging markets and the developed markets of the United States, United
Kingdom and Japan. In this period, instead of not being cointegrated
with any of the three developed markets in Period I and being cointe-
grated with only one developed market in Period II, Malaysia, Thailand
and Hong Kong become cointegrated with all the three developed markets:
the United States, the United Kingdom and Japan. Taiwan improves from
no cointegration with any of the three developed markets in both Periods
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Table 4. Cointegration for Stock Indices of Major Developed Countries and Asian Emerging Markets.

1981–2002 1981-1986

Dependent Independent
Variable Variable R2 CRDF CRADF R2 CRDF CRADF

U.S. 25.72% -1.57 -1.8 33.11% -1.53 -1.94
Malaysia U.K. 34.10% -1.66 -1.9 43.34% -1.65 -1.65

Japan 2.48% -1.4 -1.72 39.31% -1.49 -1.88

U.S. 0.58% -1.27 -1.49 57.80% 0.59 -0.67
Thailand U.K. 14.78% -0.97 -1.28 57.32% 1.39 -0.71

Japan 22.38% -1.32 -1.47 53.45% 0.2 -1.13

U.S. 20.51% -1.67 -1.67 65.81% -1.02 -0.73
Korea U.K. 45.64% -1.68 -1.59 47.59% 0.05 0.05

Japan 40.77% -1.54 -1.34 76.39% -1.44 -1.44

U.S. 0.30% -1.49 -1.49 – – –
Taiwan+ U.K. 17.32% -1.9 -1.9 – – –

Japan 43.48% -2.42∗ -2.42∗ – – –

U.S. 47.25% -1.9 -1.9 3.41% -0.38 -0.38
Singapore U.K. 61.32% -1.78 -1.78 7.63% -0.61 -0.61

Japan 3.38% -2.11∗ -2.19∗ 18.64% -0.86 -0.86

U.S. 82.48% -2.32∗ -2.32∗ 33.61% -0.65 -0.65
Hong Kong U.K. 86.55% -2.68∗∗ -2.68∗∗ 29.05% -0.66 -0.66

Japan 0.01% -1.23 -1.23 42.57% -1.28 -1.28
+ denotes data is not available for Taiwan for the sub-period 1981-1986.

∗ p < 0.05, ∗∗ p < 0.01

I and II to being cointegrated with both Japan and the United Kingdom.
However, Singapore is cointegrated with only the United States, and Ko-
rea remains no cointegration with any of these three developed markets in
Period III.

We now attempt to explain the cointegration revealed in our findings.
Phylaktis and Ravazzolo (2002) state that the co-movements between mar-
kets over time can be explained by economic integration. Other reasons,
like economic relationships, regulatory structures, exchange rate policy and
trade flows, which can account for the cointegration between two financial
markets have been cited in previous literature. For the entire period of
1981-2002, it is observed that Singapore and Taiwan are co-moving with
the Japanese market. A plausible reason to explain this relationship could
be that Japan is a major investor in Singapore and Taiwan. The close links
between Japan and Taiwan might stem from the substantial Japanese For-
eign Direct investment (FDI) in Taiwan since the mid-1980s. This could
account for the co-movements between the Japanese and Taiwanese stock
markets for the period 1981-2002 and the sub-period 1997-2002. In partic-
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Table 5. Cointegration for Stock Indices of Major Developed Countries and Asian Emerging Markets.

1987–1996 1997-2002

Dependent Independent
Variable Variable R2 CRDF CRADF R2 CRDF CRADF

U.S. 82.82% -1.94 -1.94 2.46% -2.34∗ -2.34∗

Malaysia U.K. 88.51% -3.45∗∗ -3.06∗∗ 6.64% -2.33∗ -2.55∗

Japan 27.19% -1.86 -1.95 25.61% -2.36∗ -2.36∗

U.S. 58.59% -0.11 -0.2 21.13% -2.85∗∗ -2.85∗∗

Thailand U.K. 78.33% -1.2 -1.68 36.12% -2.95∗∗ -2.95∗∗

Japan 20.96% -2.45∗ -2.81∗∗ 31.10% -3.10∗∗ -3.87∗∗

U.S. 19.57% -1.84 -1.84 8.34% -1.73 -1.73
Korea U.K. 30.89% -1.9 -1.9 5.90% -1.83 -1.83

Japan 1.38% -2.62∗∗ -2.62∗∗ 5.61% -1.7 -1.7

U.S. 0.90% -1.1 -1.1 0.01% -1.16 -1.16
Taiwan U.K. 0.33% -1.14 -1.14 65.24% -2.69∗∗ -2.69∗∗

Japan 7.60% -1.21 -1.21 81.66% -3.78∗∗ -3.78∗∗

U.S. 78.87% -1.64 -1.64 19.11% -2.06∗ -2.06∗

Singapore U.K. 80.34% -2.51∗ -2.51∗ 0.01% -1.49 -1.49
Japan 22.98% -2.02∗ -2.25∗ 26.81% -1.71 -1.71

U.S. 86.68% -2.30∗ -2.30∗ 26.63% -2.14∗ -2.14∗

Hong Kong U.K. 91.78% -3.39∗∗ -3.39∗∗ 21.40% -2.00∗ -2.00∗

Japan 39.72% -1.34 -1.57 31.26% -2.03∗ -2.03∗

∗ p < 0.05, ∗∗ p < 0.01

ular, Japanese FDI accounts for about 27% of FDI stock in Taiwan during
the mid-1980s [see Krenin, et al. (2000)]. This FDI later became increas-
ingly export oriented, while at the same time a lot of parts and equipment
were imported from Japan, thus strengthening the economic and financial
links between Japan and Taiwan. This perhaps partially explains Taiwan
and Japans co-movements in 1981-2002 and 1997-2002. Because the regu-
latory structures of Singapore and Taiwan are more closely related to those
of Japan than the United States and the United Kingdom could also be
another reason why the Singapore and Taiwan markets are cointegrated
with Japan but not with the United States and the United Kingdom [see
Ghosh, et al. (1999)].

In Hong Kong, United States multinational corporations are more promi-
nent than in Singapore, and this may be the reason why its stock market
shares a long-run equilibrium relationship with the stock market of the
United States [see Ghosh, et al. (1999)]. This could also explain why
the Singapore market does not move along with the United States market.
Moreover, Hong Kong’s exchange rate is pegged to the United States dollar
and this contributes to the long run relationship between the United States
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and Hong Kong markets. The co-movements could also be due to Hong
Kong having been a colony of the United Kingdom until 1997. As such,
Hong Kong’s economic relationships and regulatory structures are similar
to those of the United Kingdom.

A finding that should be taken special notice of is that although Hong
Kong is no longer a colony of the United Kingdom, results obtained for
1997-2002 show that the co-movement between the stock markets of Hong
Kong and the United Kingdom still persists even though Hong Kong has
been returned to China. As Hong Kong is a Special Administrative Region
of China, and is running independently, it still retains many of the economic
relationships and regulatory structures used while it was colonized. As
such, the relationship of Hong Kong’s stock market with that of the United
Kingdom has not changed significantly since 1997. This contributes to
the long-run equilibrium relationship between Hong Kong and the United
Kingdom for the entire period of 1981-2002.

For Malaysia, Thailand and Korea, no relationship between them and
the developed markets of the United States, United Kingdom and Japan
has been found. As there are no co-movements between these markets
and the major developed markets in our study, this might suggest that
including Malaysia, Thailand and Korea in an investor’s portfolio would be
advantageous should an investor want to diversify their portfolio. However,
other considerations such as the political and economic situation of these
countries also have to be taken into account because their stock markets
are vulnerable to shocks from all aspects, which will then also be reflected
in the performance of their stock markets.

Lack of cointegration in the entire period may be due to the period being
too long and there being many changes in the market conditions for differ-
ent countries. Hence, we now present the trend of co-movements between
the developed and emerging markets over the three sub-periods within
which the market situation is likely to be more similar, and thus enhancing
the possibility of cointegration. For the period 1981-1986 as indicated in
Table 1, no co-movements were found for the countries in our study. This
could be explained by the emerging markets being relatively closed to the
outside world during this sub-period, compared to the later sub-periods be-
cause most of the emerging markets (excluding Singapore and Hong Kong)
had not yet liberalized their stock markets. With such restricted markets,
the amount of trade flows between these emerging markets and the devel-
oped markets was relatively low. Even in the case of Singapore and Hong
Kong, the amount of trade flows between them and the developed mar-
kets was also relatively low compared to the later sub-periods. Thus the
level of economic integration is not strong in this sub-period and hence it
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is not surprising that no significant relationship is observed between the
developed and emerging markets.

1987-1996 encompasses the period when the United States stock market
declined from its peak, crashed in October 1987 (Black Monday), and the
years immediately following the crash. During this period, co-movement
exists between most of the emerging and developed markets. The observed
co-movements in Table 1 could be due to the emerging markets opening
up their economies during this period. With less capital controls, more
investments from the developed countries begin to flow into these emerg-
ing economies. The amount of trade flows between the developed and
emerging markets also show an overall increasing trend which indicates
the improving economic relationships between the developed and emerging
markets. As research8 has shown that economic and financial relationships
are linked, this overall trend of increasing importance of trade links does at
least partly account for the observed increase in significant co-movements
between developed and emerging markets in this sub-period.

Similar reasoning of the overall increase in trade flows also applies to
the third sub-period 1997-2002, which commences with the 1997 Asian Fi-
nancial Crisis. Although trade flows declined in the initial years of this
sub-period due to the Crisis, the emerging markets had already been of-
ficially liberalized, resulting in a further overall increase in trade flows in
this sub-period compared to Period 2 (see Table 1). This rise in economic
activity between the developed and emerging markets resulting in an im-
pact on the financial markets, with an increase in significant relationships
between most of the developed and emerging markets.

From the above, we emphasize the closer relationship between emerging
and developed markets after the 1987 Stock Market Crash (Period II) com-
pared to sub-period 1. This relationship is further intensified in Period 3
after the 1997 Asian Financial Crisis. This intensifying interdependence
between the developed and emerging markets in our study reflects the in-
creased level of economic and financial integration since the liberalization
of the developed markets. This situation also decreases the range of stocks
available to diversify a portfolio through international diversification in or-
der to minimize risk and maximize returns.

5. Conclusion

This study investigates the relationship between the major developed mar-
kets of United States, United Kingdom and Japan with the emerging mar-
kets of Malaysia, Thailand, Korea, Taiwan, Singapore and Hong Kong.
We find that Singapore and Taiwan are cointegrating with Japan while
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Hong Kong is cointegrating with the United States and the United King-
dom. There are no long run equilibrium relationship between Malaysia,
Thailand and Korea and the developed markets of the United States, the
United Kingdom and Japan. The relationship between the developed and
emerging markets also change over time, as shown by the differing co-
movements between them in each of the sub-periods. Furthermore, an
increasing interdependence between most of the developed and emerging
markets is observed after the 1987 Stock Market Crash. This interdepen-
dence also is intensified after the 1997 Asian Financial Crisis. As a result of
more markets moving together, the aim of international portfolio diversifi-
cation to minimize risk is more limited after the 1987 Stock Market Crash.
This limitation is further exemplified after the 1997 Asian Financial Crisis.
Finally we conclude that findings on the differential co-movements between
the developed and emerging markets can lead to further insights into socio-
economic connections and provide useful information to both domestic and
foreign investors.
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Notes

1. See Bekaert and Harvey (2000), and Phylaktis and Ravazzolo (2002).

2. This date is chosen because much liberalization clustered in the 1980s.

3. The stock index data for Taiwan is only available from 1 August 1994 to 31 December
2002 and the data for Singapore is only available from 1 January 1985 to 31 December
2002.

4. Black Monday, as the Stock Market Crash on October 17, 1987 is called, saw the
biggest ever one-day plunge in stock prices. The Standard and Poor’s Index of 500
stocks (S&P 500) fell 20%, coming on top of an overall decline of 16% since the
market’s peak in August 1987. With this unexpected event coming from the world’s
leading market, this stock market crash had a major impact on global financial
markets.
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5. The start of the Asian Financial Crisis can be indicated by the Central Bank of
Thailand changing the Thai exchange rate from the multicurrency basket system to
the managed floating system on July 2, 1997. This event triggered off the devaluations
in other Asian countries and finally caused the Asian foreign exchange and financial
crises.

6. For all series, we further test for I(2) and our findings reject the series to be I(2)
and hence we conclude that the series are I(1). We do not present the I(2) results,
which are available on request.

7. The results are available on request.

8. Phylaktis and Ravazzolo (2002).
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