                                                                                          INTERNATIONAL DI VERSIFICATI ON BENEFITS

                                                                                                                       IN ASEAN STOCK MARKETS: A REVISIT

                                                                                                          Kian - Ping Lim
a
, Hock - Ann Lee
a
 and Khim - Sen Liew
b

                                                    a
                                                          Labuan School of Inte rnati onal B usi ness and Finance, Universiti Malaysia Sabah

                                                 b
                                                        F acul ty of Ec onomics and Manage me nt, Univer s iti Putra Mal aysi a

August 2003

Abstract

With abounding e vidence supporting the presence of non - linearity in stock returns series,

coupled with theoretical and empirical works suggesting a potential loss in standard Johansen

cointe gration method if the u nderlying data generatin g process is non - linear in  nature, this

study re - examines the issue of stock markets inte gra tion in the ASEAN re gion usin g a more

robust test. Specifically, th e Bierens´s (1997) non - parametric cointegration test is selected in

views  of its potential superiority over standard linear Johansen and Juselius (1990) method at

detecting cointegra tion when the data generating p rocess is non - linear. The results from the

Bierens´s test indicate that there is a common force which brings all the  five ASEAN stock

marke ts together in the lon g run. In this case, the shocks from an y of these five markets ma y

spillover to the other markets in the same region. The recent Asian financial crisis bears a

good testimony to this `contagion effect´. More imp ortantly, the Bierens´s (1997) non -

parametric cointe gration test provides robust e vidence suggestin g that there would be no lon g

run gain from inte rnation al portfolio diversification. Specifically, investo rs with long run

horizons ma y not benefit from an i nvestment made across the countries in this ASEAN

re gion. One possible explanation for this intra - ASEAN stock markets integra tion is their

strong economic ties, especially intra - ASEAN trade and investment that has indirectly linked

their stock indices.

K eywords :  Stock market integra tion; Portfolio diversification; Non - parametric c ointegration

                                                                       test; ASEAN stock markets.

I.  INTRODUCTION

One of those significant developments occurred in the ASEAN economies is the

implementations of deregulation and  libera lization  of financial markets in this re gion.

Specifically, in the latte r half of the 1980s and early years of the 1990s, most of the

go vernments of ASEAN gradually liberalized their stock markets, giving foreign investors the

opportunity to invest in domestic securities. Singapore, however, abolished foreign exchan ge

controls and foreign ownership re gulations much earlier in 1978 (refer Table 1)

1
. On the other

1
     The issue of dati ng li berali zing e ve nt s is a  somewh a t unsett led matter in the literature. Vari ous

i mporta nt source s a vailable in the literature are Be kaert and Harve y (2000), Henry (2000a ) and Ki m

and Singal (2000). This st ud y uses Be kae rt and Harve y (2000) a s the mai n re ference. Si nce Si ngapore

is not i nc lude d in all the a bove - menti one d sources, we resort t o the IM F publicati ons.

hand, the rapid developments of telecommunications networks have  greatly facilitated the
d issemination of info rmation, hence providin g easier access for domestic and international
investors to these markets. All these have served to attract the flow of international portfolio
investment into the emerging ASEAN stock markets, and the results hav e been quite
dramatic, as shown by the statistics in Table 2. For e xample, in 1988, the flow of net priva te
capital into  the ASEAN region was only US$2165.6 million. However, it has increased to a
remarkable US$57948.7 million before the Asian financial cr isis hit most of the ASEAN
countries in 1997.

Table 1

Liberaliza tion of Equity Markets in ASEAN

                                                                                                  Country

Official Liberalization Date

                                                                                                 Indonesia

September 1989
a

                                                                                                  Mala ysia  December 1988
a

                                                                                            Philippines  June 1991
a

                                                                                               Singapore  June 1978
b

                                                                                                   Thailand  Septembe r 1987
a

                                                           Source s:
                                                                                                            a

                                                                                                                  Bekaert a nd Harve y (2000)

                                                                                                               b

                                                                                                                    Exchange Arra nge me nt s and Rest ricti ons, IM F publicati ons

Table 2

                                                                                                    Net Private Capital Flows to ASEAN Region, 1988 - 2000

(US$ Million)

                                                                   Indonesia

Malaysia

Philippines

Singapore

Thailand

ASEAN - 5

         1988

                                                                           ˘  422.2

557.9

˘  2.6

1681.8

350.7

2165.6

         1989  1063.3  548.3  ˘  165.6  2899.2  1504.9  5850.1

         1990  3235.3  769.8  639.2  3216.7  4380.2  12241.2

         1991  3449.4  4158.7  398.1  1443.2  4994.3  14443.7

         1992  4550.7  6070.0  ˘  769.3  3320.2  4285.2  17456.8

         1993  10 58.6  11260.9  3267.4  3463.7  7548.1  26598.7

         1994  7745.1  8457.6  3867.8  5866.5  4456.6  30393.6

         1995  11521.6  10148.7  4309.0  4274.1  10046.9  40300.3

         1996  16162.5  12804.9  4988.2  10285.7  13707.4  57948.7

         1997  10855.4  9342.6  4413.8  5049.1  3759.6  33420.5

         1998  ˘  33 85.2  5451.3  3594.3  7285.6  8205.7  21151.7

         1999  ˘  8493.8  3247.4  5350.7  18724.9  3069.9  21899.1

         2000  ˘  11209.8  3228.5  2458.8  8516.5  ˘  1382.8  1611.2

Source : Ke y Indicators of De vel oping Asian a nd Pacific Countries, Asian De vel opme nt Ba nk.

The process of fin ancial liberalization should, at least from the theoretical point of view, bring

about a more integrated marke t amon g stock markets in ASEAN and with global stock

marke ts. Empirically, there has been increasing interest among researchers to examine the

deg ree to which stock markets are, or are becoming inte grated. In finance, markets are said to

be inte gra ted when assets of identical risk in diffe rent countries lead to a similar level of

expected return. Even though the debate is still ongoing between propo nents and critics of

capital market liberalizatio n (see, for example,  Levine and Zervos, 1998; Ka wakatsu and

Morey, 1999; Henry, 200 0a, 2000b; Kim and Singal, 2000; Stiglitz, 2000; Bekaert et al. ,

2001), it is not the intention of this paper to continue th e debate on this broader issue. A more

fundamental issue, at least from the perspective of investors in developed countries, is the

potential benefits of diversification in these emerging ASEAN stock markets.

In modern portfolio theory, the main theme ad vocates investors to diversify their assets across

national borders, as long as returns to stock in these other markets are less than perfectly

correlated with the domestic market. For example, from the viewpoint of U.S. investors, if

foreign securities do  not perfectly co rrelate with U.S. securities, then they will benefit from

international diversification . It is well established that greater diversification benefits e xist the

less correlated the markets are. Generally,  there are  two popular measures of d iversification

benefits: ga in in expected returns and reduction in risk. However, the concept of integrated

marke ts has strong consequences for international investors as it implies that the benefits of

international portfo lio diversification would disappe ar.

In a selected survey of the lite rature, the empirical works on stock markets inte gration and

interdependencies can be divided into two major groups. One group looked at the co -

movements of stock market indices around the world, applying the correlat ion and

cointe gration tests (see, for example, Levy and Sarnat, 1970; Solnik, 1974; Ta ylor and Tonks,

1989; Kasa, 1992; Chung and Liu, 1994; Corhay e t al. , 1995). The primary interest in these

initial works was related to the issue of whether stock markets  share long run relationship

over time, which is linked to the question of international portfolio dive rsification benefits.

The second group utilized recent developments in time series econometric literature that have

permitted a more  rigorous analysis to  be conducted, such as cointegration tests, vector

autore gression (VAR) mo delling, vector error correction modelling (VECM)

2
, Granger

causality, variance decomposition and impulse response analysis (see, for e xample, Masih and

Masih, 1997, 1999, 2001, 2002 ; Roca and Selvanathan, 2001; Ratanapakorn and Sharma,

2
     VE CM is a VAR that inc orpora tes c ointe gration rest ricti ons. Specificall y,  i f c ointe grati on is found,

the Grange r causalit y, va ria nce dec ompositi on and impulse response anal yse s  must be done based on

error c orrecti on m odel, instead of a sta ndard VAR model.

2002). Instead of just evaluating the co - movements of stock price indices, this group of
studies looked at both the long run and short run aspects of market linkages and to further
investigate the stru cture of these linkages, in terms of the speed and persistence of the
interaction between markets.

The main focus of the empirical research works has been the national stock markets of
industrialized countries, which are considered as fundamentally estab lished marke ts. More
recently, the Asian stock marke ts are gettin g more attention from researchers, partly as a
result of their high rates of economic growth and the 1997 Asian financial crisis. In th is
context, Masih and Masih (1997, 1999, 2001) have made  a significant contribution to the
literature, not only addressin g the fundamental issue of stock markets interdependencies, but
to provide further understanding of the patterns of these linka ges and the nature of the
propa gation mechanism driving the Asia n stock market fluctuations. In the work of Masih
and Masih (1997), the cointe gration results revealed that all the Asian Newly In dustrializin g

Countries (NIC) of Hong Kong, Sin gapore, South Korea and Taiwan share long run
relationship with the more establ ished market (Japan, U.S., U.K. and Germany). Further
analysis using the d ynamic VECM consistently appeared to su ggest the relatively leading role
of all established markets in driving the fluctuations in the Asian NIC stoc k markets. Masih
and Masih (1999)  applied recent time series econometric techniques, including VECM and
level VAR model due to Toda and Yamamoto (1995) to examine the long -  and short - term
dynamic linka ges among a  set of eight international stock market indices, with a particular
focus on four Asian emerging stock markets: Hong Kon g, Singapore, Thailand and Mala ysia.

In  addition to the evidence of significant interdependencies among these markets, their
analysis revealed the leading role of the US at the global level, while Hong Kong is the  leader
in the Southeast Asian region. Applying similar methodology,  Masih and Masih (2001)
investigated the dynamics causal linka ges amongst nine major inte rnational stock indices.

One interesting statistical finding that came out from their work is the g rowing role of the

Japanese market as a long run leader in influencing the propagation mechanism drivin g
international stoc k market linkages, including the emerging Asian stock marke ts.

The contribution of other researchers to the body of empirical liter a ture in volving Asian stock
marke ts should not be neglected. Bilson et al.  (2000) found that the regional integration
among stock markets in Malaysia, the Philippines, South Korea, Taiwan and Thailand is
faster than their inte gration with the global market s. Roca and Selvanathan (2001) analyzed
the price linkages between the equity ma rke ts of Australia and Hong Kong, Singapore and

Taiwan. Using coin te gration test, Granger causality, variance decomposition and impulse
response analyses, they found that there  is no significant short - term and long - term linkage

between the equity markets of Australia and the three little dra gons. Regional stock market

linkages, in the context of Asian financial crisis, have been empirically investiga ted b y

Ratanapakorn and Sharm a (2002). The authors investigated both the short run and long run

relationships among stock indices of the U.S., Europe, Asia, Latin America, and Eastern

Europe - Middle East for the pre - Asian crisis and for the crisis period. Their results showed

that the five re gional composite stock indices share common stochastic trends only during the

crisis period, but no such long run relationship is observed in the pre - crisis period. As for

short run relationship, their analyses indicated stronger in teractions betwee n regional markets

durin g the Asian crisis than durin g the pre - Asian crisis period.

It appears that an impasse has been reached in the empirical litera ture of stock markets

inte gration employing time series techniques. In both group of studies, the Johans en

cointe gration test has been widely employed,  either addressing the issue of long run

relationship among stock markets, or proceed to examine the dynamics of these linkages. This

popular cointegration test is built on the basis of linear autore gressive m odel and implicitly

assumes that the underlying dynamics are in linear form or can be made linear by a simple

transforma tion. However, there is ample empirical evidence aga inst the linear paradigm.

Theoretically, there is no reason to believe that economic  systems must be intrinsically linear

(see, for example, Pesaran and Potter, 1993; Campbell et al. , 1997; Ba rnett and Serletis,

2000). Empirically, there are a great number o f studies showing that financial time series

exhibit non - linear dependencies (see,  for example,  Hsieh, 1989, 1991; Scheinkman and

LeBaron, 1989; De Grauwe et al ., 1993; Abhyankar et al. , 1995, 1997; Steurer, 1995; Brooks,

1996; Barkoulas and Travlos, 1998; Opong, et al.,  1999).

Over the past few decades, numerous studies have d ocumente d the existence of non - linear

dependencies in stock returns series (see, for example, Scheinkman and LeBaron, 1989;

Hsieh, 1991; Abhyankar e t al. ,  1995, 1997; Barkoulas and Travlos, 1998; Op ong, et al.,

1999). Many researchers started asking themselves to what extent one should trust the results

of linear methods like the conventional cointe gration tests if the underlying data generatin g

process is non - linear. The Monte Carlo simulation evidence in Bierens (1997) indicated that

the standard Johansen cointe g ration framework p resents a mis - specification proble m when the

true nature of the adjustment process is non - linear and the speed of adjustment varies with the

magnitude of the disequilibrium. The work of Balke and Fomby (1997) su ggeste d a potential

loss of  power in standard cointegra tion tests under threshold autore gressive data generating

process.

Motivated by the above consideration, this stud y uses the non - parametric cointe gration test
recently proposed by Bierens (1997) to re - examine the issue of  stock markets integration,
with a particular focus on the long run relationship
3

. Similar methodology has been emplo yed
by Kanas (1998) to examine the linkages between the U.S. and European stock marke ts.

Generally,  this non - parametric test is in  the same  spirit with Johansen and Juselius (1990)
approach. The test statistics involved in both approaches are obtained from the solutions of a
generalized eigenvalue problem, but in the Bierens´ approach a data generating process does
not need to be specified an d thus this test is completely non - parametric. Therefore, in
principle, both approaches should generate a similar outcome. However, the Bierens´s method
is selected in this study d ue to its potential superiority a t detecting cointegration when the
error co rrection mechanism is non - linear. This is supported by the empirical works of Ma and

Kanas (2000) and Coakle y and Fuertes (2001),  which attributed the discrepancy between the
results of Johansen and Bierens approach to the presence of non - linearity.

This  paper is organized as follows. Following this introduction, a brief description on the
methodology used in this study is given. This is followed in Section III by a discu ssion on the
empirical results. Concludin g remarks are given at the end of the paper.

II.  METHODOLOGY

Data

This study employs monthly stock price indices from 1988M1 to 2002M8 for five major

ASEAN stock markets, namely Jakarta Composite Index (JCI), Kuala Lumpur Composite

Index (KLCI), Philippines Composite Price (PCOMP), Strait Time s Index (STI) and Stoc k

Exchange of Thailand (SET). All the data are collected from Kuala Lumpur Stock Exchange

(KLSE). The indices are denominated in local currency units. Prior to the analysis, all stock

3

     The limitation of t he Biere ns  (1997) a pproac h should not be i gnored. This non - para metric test doe s
not pe rmit us to procee d t o exa mi ne the dyna mic s of t hese l inkage s. Biere ns  (1997) ac knowle dged t hat

Johanse n´s met hod ma y provide  a dditi onal informat i on on t he presence  of linear t rends in t he
c ointe grating rela tion(s) and c an also be e mploye d in innovati on re sponse a nal ysis a nd forecasting.

 7

price indices are transformed into loga rithm form,  and the graphical depiction is provided in

Figure 1.

Figure 1

ASEAN Stock Price Indices, 1988 - 2002

 Source: Kuala Lumpur St ock Excha nge

Bierens´s (1997) Non - parametric Cointegration Test

The Bierens non - parametric cointegration test considers the g eneral framework as:

t
z
=

t
y
t

+

+

1

0
p
p

                      (1)

where

)

1

(

0

´

q
p

 and

)

1

(

1

´

q
p

are optimal mean and trend terms, and

t
y
 is a zero - mean

unobservable process such  that

D

t
y
 is stationary and ergodic. The general framework

assumes that

t
z
 is observable q - variate process for t  = 0, 1, 2, �, n .

Apart from some mild regularity conditions, or estimation of structural and/or nuis ance

parameters, further specification of the data - generating p rocess for

t
z
are not required and

thus this test is completely non - parametric.

The Bierens´s method is based on the generalized eigenvalues of matrices

m

A
and

( )

1

2

-

-
+

m
m

A
n

B
, where

m

A
 and

m

B
 are defined in the following matrices:

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

M1 1988

M8 1988

M3 1989

M10M5 1990

M12M7 1991

M2 1992

M9 1992

M4 1993

M11M6 1994

M1 1995

M8 1995

M3 1996

M10M5 1997

M12M7 1998

M2 1999

M9 1999

M4 2000

M11M6 2001

M1 2002

M8 2002

Period

Stock Price Indices

(in logarithm form)

KLCI JCI SET STI PCOMP

a gainst the alternative that the variable does have a unit root. We present the va lue of the test
for both cases -  null hypotheses of level stationarity and trend stationarity. These values are
determined by the  la g truncation parameter, l . In this study, we follow the su ggestion of

Kwiatkowski et al . (1992) by setting at most l  = 8.

The unit root tests results are presented in Table 3, Table 4 and Table 5 respectively. Both the

PP and KPSS tests show that each of these stock price indices is a non - stationary process in
level form but attain stationary in their first differenc e. Specifically, the PP test statistics are
able to reject the null h ypothesis at 1% sign ificance level for all series in first - difference form.

Similarly, the KPSS test values fail to reject the null h ypothesis at 5% significance level,
when the series are in their first - difference. Putting all these results in to perspective, all the
indices are inte gra ted of the same order one or I (1), and permit us to proceed with the non -
parametric cointe gration test.

Table 3

PP Unit Root Test Results

Level

First - difference

        JCI

˘  13.450 (0.031)

˘  147.796 (0.000)
a

        KLCI  ˘  8.740 (0.147)  ˘  153.793 (0.000)
a

        PCOMP  ˘  4.487 (0.444)  ˘  121.454 (0.000)
a

        STI  ˘  8.046 (0.182)  ˘  149.491 (0.001)

        SET  ˘  4.862 (0.410)  ˘  159.973 (0.000)
a

Note:  Val ues i n brac kets a re p - val ues. Supersc ript (a ) de notes ver y small p - value.

Table 4

KPSS Unit Root Test Results (Series in Level)

      Lag truncation parameter

      1  2  3  4  5  6  7  8

     H

                0

                     : Level Stationarity

     JCI  2.845  1.960  1.517  1.252  1.075  0.950  0.857  0.785

     KLCI  2.816  1.915  1.465  1.195  1.015  0.886  0.788  0.712

     PCOMP  3.418  2.310  1.755  1.422  1.200  1.041  0.921  0.828

     STI  4.830  3.283  2.510  2.047  1.737  1.5 16  1.350  1.220

     SET  3.212  2.165  1.641  1.326  1.116  0.965  0.852  0.764

     H

                0

                     : Trend Stationarity

     JCI  0.634  0.438  0.341  0.282  0.2429  0.215  0.195  0.179

     KLCI  1.376  0.936  0.717  0.586  0.4983  0.435  0.388  0.351

     PCOMP  1.763  1.196  0.912  0.742  0.62 76  0.546  0.485  0.437

     STI  0.903  0.622  0.482  0.398  0.3420  0.302  0.272  0.249

     SET  1.654  1.119  0.852  0.691  0.5838  0.507  0.449  0.404

Note:  0. 463 is 5% critical va l ue for the null of level stat iona rit y. Howeve r, 0. 146 is 5% c ritical val ue

                                   for t he nu ll of tre nd stationarity.

Table 5

                                                                                                   KPSS Unit Root Test Results (Series in First - Difference)

      Lag truncation parameter

      1  2  3  4  5  6  7  8

     H

                0

                     : Level Stationarity

     JCI  0.312  0.304  0.304  0.307  0.308  0.305  0.303  0.295

     KLCI  0.205  0.182  0 .183  0.192  0.202  0.214  0.214  0.213

     PCOMP  0.237  0.229  0.231  0.237  0.243  0.257  0.268  0.271

     STI  0.150  0.140  0.142  0.146  0.150  0.155  0.156  0.154

     SET  0.325  0.300  0.296  0.308  0.327  0.344  0.347  0.348

     H

                0

                     : Trend Stationarity

     JCI  0.079  0.078  0.079  0.080  0.082  0.082  0.083  0.081

     KLCI  0.047  0.042  0.043  0.045  0.048  0.052  0.052  0.052

     PCOMP  0.046  0.045  0.046  0.048  0.049  0.053  0.056  0.057

     STI  0.031  0.029  0.030  0.031  0.032  0.033  0.034  0.033

     SET  0.087  0.082  0.081  0.0853  0.092  0.098  0.100  0.102

Note:  0. 463 is 5% critical va l ue for the null of level stat iona rit y. Howeve r, 0. 146 is 5% c ritical val ue

                                   for t he null of tre nd stati onarity.

Testing for Cointegration and Restriction Test

In  this section, we employ the Bierens´s (1997) non - para metric cointe gration test to determine
whether the five ASEAN stock price indices are cointegra ted. This method uses both the
min

l
and g

                                m

                                       ( r

                                                 0

                                                      ) statistics to determine the cointegrating rank r . The results from Table 6 show that
the

                                  min

                        l

                                                   statistic is able to reject the null h ypothesis of r  = 0, but not for the case when the
null hypothesis is r  = 1. This implies that there exists at most a sin gle cointegratin g vecto r
among the five ASEAN stock markets. The findings is furt her supported by the g
m

( r

0

)
statistics given in Table 7, in which the smallest value  (2.588
2

10
´

)   appears in the
cointe grating rank of r = 1. With this evidence of one cointe grating vector, we can interpret it
as the existence of long r un  relationship amon g these ASEAN stock markets.

Table 6

                                                             Bierens´s Non - parametric Cointegration Test Results (
min

l
statistics)

Hypotheses

                                                                                                        H

                                                                                                                    0

                                                                                                                         H

A

min

                                                                                                  r  = 0
r  = 1

 0.005*

                                                                                                  r  = 1  r  = 2  0.118

                                                                                                  r  = 2  r  = 3  0.263

                                                                                                  r  = 3  r  = 4  2.545

                                                                                                  r  = 4  r  = 5  9.781

                                               Note:   * denote s si gnificant at  10% le vel.

Table 7

                                                      Bierens´s Non - parametric Cointegration Test Results ( g
m

(

0

r ) statistics)

                                                                        Cointegration rank ( r )
g
m

(

0

r )

0

r = 0

3.0 329
2

10
´

0

r = 1

2.588
2

10
´

0

r = 2

1.186
5

10
´

0

r = 3

2.166
9

10
´

0

r = 4

3.972
14

10
´

0

r = 5

8.882
19

10
´

Although cointegration e xists among the five ASEAN stock marke ts, not all of them will

enter the cointegrating vector system. To address this issue, we perform test of restriction on

each of the cointegrating parameter. The lambda - max statistics proposed by Bierens (1997)

are reported here to determine the rejection of the null h ypothesis. The results in Table 8

clearly indicate that all the statistics reported are able to reject the null hypoth es is that the

cointe grating parameter equal to zero, at the conventional 5% level of significance. Thus, it

can be concluded that all the five ASEAN stock marke ts belong to the cointe grating system.

To summarize, results fro m both the non - parametric cointe gration and restriction test re veal

the tendency of the ASEAN stock markets to move together in the lon g run. In this case, the

shocks from any of these five markets ma y spillover to the other markets in the same re gion.

The recent Asian financial crisis b ears a good testimony to this `contagion effect´. Therefore,

international investors who are looking for portfolio dive rsification benefits should be aware

of these closely linked markets. More importantly, the results address the fundamental issue

of whet her there e xist potential diversification benefits in these emerging ASEAN stock

marke ts. With a more robust test, the Bierens´s (1997) non - parametric cointegration test, this

study provides evidence su ggesting that there would be no long run gain from por tfolio

diversification. Specifically, investors with long run horizons ma y not benefit from an

investment made across the countries in this ASEAN re gion.

Table 8

Test of Restriction on Each Stock Market

                                                                              Hypotheses

Lambda - max statistics

H

0

: ´ = 0

                                                                              b

                                                                                         JCI
                                                                                                       = 0

5.770**

                                                                              b

                                                                                         KLCI
                                                                                                               = 0  56.360**

                                                                              b

                                                                                         PCOMP
                                                                                                                         = 0

5.850**

                                                                              b

                                                                                         STI
                                                                                                        = 0

57.820**

                                                                              b

                                                                                         SET
                                                                                                          = 0

5.450**

                                                                       Note:   ** denotes signi fica nt at 5% le vel.

IV.  CONCLUDING REMARKS

Even thou gh an impasse has been reached in the empirical literature of stock market s

inte gration employing time series techniques, the contribution of this stud y is methodological.

In most of these earlier studies, the Johansen cointegration technique, which is built on the

basis of linear autoregressive model, has been widely emplo yed. With abounding evidence
supporting the presence of non - linearity in stock returns series, coupled with theoretical and
empirical works su ggesting a po tential loss in  standard Johansen method if th e underlyin g
data generating process is non - linear in nature  (see, for example, Bierens, 1997; Balke and

Fomb y, 1997; Ma and Kanas, 2000; Coakle y and Fuertes, 2001), this study re - e xamines the
issue of stock markets integration usin g a mo re robust test. Specifically,  the Bierens´s (1997)
non - parametric cointe gratio n test is selected in views of its potential superiority over standard
linear Johansen and Juselius (1990) method at detecting cointegration when the data
generating process is non - linear.

The results from the Bierens´s test indicate that there is a commo n force which brings these

ASEAN stock markets together in the long run. Since these markets are interdependent and
highly in te grated, they will act as if they are constituents of one integrated market (Masih and

Masih, 1999). This suggests that the benefi ts of any diversification are limited within the
re gion. Thus, investors with long run horizons ma y not benefit from an investment made
across the countries in this ASEAN region. It is important to take note that there is also an
element of risk in inte gra ted financial markets, where the shocks from any of these five
marke ts may spillove r to the other markets in the same re gion. The recent Asian financial
crisis is a good testimony to this `contagion effect´.

However, we do not in any way attribute these r esults to the effort of financial liberalization
undertaken b y these ASEAN govern ments. Though, in theory, the process of financial
liberalization should brin g about a more integrated ma rket, our analysis does not address this
issue as our sample period co vers both the pre -  and post -  liberalization period. In fact, there
are many other reasons that can induce such a long run relationship among stock markets.

One possible explanation for this intra - ASEAN stock markets inte gration is their stron g
economic tie s, especially intra - ASEAN trade and investment that has indirectly linked their
stock indices. Phyla ktis and Ravazzolo (2002) pointed out that economic integra tion between
countries might provide a channel for linking stock marke ts even in the presence of foreign
exchange controls. Specifically, economic integration between countries implies a co -
movement in their output, corporate earnings and consequently in their stoc k ma rkets. There
are other reasons that have been postulated in the literature to explai n the increasing stoc k
marke ts interdependencies (see, for example, Dickinson, 2000; Masih and Masih, 2001;

Heimonen, 2002). We stro ngly believe that futu re research is warranted to shed more light on
the underlyin g forces generating these intra - ASEAN stoc k market linkages.

REFERENCES

Abh ya nkar, A. H., Copela nd, L. S. and Won g, W. (1995) Nonli near d yna mics in real - time equi t y ma rket

                                   indices: e vi dence from the United Ki ngdom. Ec onomic Journal,  105, 864 - 880.

Abh ya nkar, A. H., Copela nd, L. S. a nd Wong, W. (199 7) Unc ove ri ng nonlinea r st ructure  in real ti me

                                   st oc k ma rket  indexes:  the  S& P 500, the  DAX, the Ni kkei 225, a nd the  FTSE 100. J ournal  of

                                   Business and Economic St ati stics, 15, 1 - 14.

Asian De vel opme nt Bank. Ke y Indic ators of Devel oping Asian and P acific Count rie s . Va ri ous issue s.

Balke, N.S. a nd Fomb y,  T.B. (1997) Threshold coi nte grati on. Inter nati onal Economic Re view , 38, 627 -

                                   645.

Barkoula s, J. and Tra vl os, N.  (1998) Cha os i n a n e me rging capital ma rket?  The case of the At hens

                                   st oc k exc ha nge. A ppl ied Financial  Economics,  8, 231 - 243.

Barnett, W.A. and Se rleti s, A. (2000) Ma rtingales, nonlinearit y, a nd c ha os. Journal of Economic

                                   Dynamics and Contr ol , 24, 703 - 724.

Be kae rt, G. and Ha rve y, C.R. (2000) Forei gn spec ulators and e me rging e quit y ma rkets. Journal of

                                   Fina nce , 55, 565 - 613.

Be kae rt, G., Harve y, C.R. and Lundbla d, C. (2001) E merging e quit y ma rkets a nd ec onomic

                                   devel op ment. J ournal of Deve lopment Ec onomics , 66, 465 - 504.

Biere ns, H.J. (1997) Nonpara metric c ointegration a nal ysi s. Journal of Econometrics,  77, 379 - 404.

Bilson, C., Hooper, V. and Jaugietis, M. (2000) The imp act of liberal isati on a nd re gional is m upon

                                   capital ma rkets in e me rging Asian ec onomies. Inter national Finance Revie w , 1, 219 - 255.

Brooks, C.  (1996) Test ing for non - l inearit y i n dail y st erling ex c ha nge  rate s. A pplied Fi nanci al

                                   Economic s,  6, 307 - 317.

Ca mpbell, J .Y., Lo, A. W. a nd Mac Ki nla y, A.C. (1997) The Ec onometrics of Fi nancial Markets .

                                   Princeton: Princet on Uni ve rsit y Press.

Chung, P.J. and Liu, D.J. (1994) Com mon st oc hastic tends in Paci fic Rim  st oc k ma rkets. Quarterly

                                   Review of Ec onomics and Finance , 34, 241 - 259.

Coa kle y, J. and Fue rtes, A. M. (2001) Nonpa rametric c ointe gra tion a nal ysis of real excha nge rate s.

                                   Appl ied Financi al Economic s, 11 ,  1 - 8.

Corha y, A., Toura ni Ra d, A. a nd Urbain, J.P. (19 95) Long run be ha vi our of Pacific - Basin stoc k prices.

                                   Appl ied Financi al Economic s , 5, 11 - 18.

De Gra uwe, P., De wac hter,  H. a nd E mbrec hts, M. (1993) Exc hange rate t he ory : c haotic models of

                                   forei gn exchange market s.  Oxford: Blac kwe ll.

Dic kinson,  D. G. (2000) S t oc k ma rket  i nte grati on a nd macroec onomic funda me ntal s: a n e mpirical

                                   anal ysis, 1980 - 95. Applied Financi al Economics , 10, 261 - 276.

Hei mone n, K. (2002) Stoc k ma rket inte grat ion: evi de nce on price  i nte grati on and ret urn c onve rgence.

                                   Appl ied Financi al Economic s , 12, 415 - 429.

Henry, P.B. (2000a ) St ock ma rket liberalizati on, ec onomic reform, and e me rging market equi t y price s.

                                   Journal of Finance , 55, 529 - 564.

Henry, P.B. (2000b) Do stoc k market libe raliza tions cause investme nt booms?  Journal  of Fi nancial

                                   Economic s , 58, 301 - 334.

Hsieh, D.A.  (1989) Testi ng for non - linearit y i n dail y forei gn e xchange rate changes. Journal of

                                   Business , 62, 339 - 368.

Hsieh, D. A. (1991) Chaos and nonlinea r dynamic s: a pplication t o fina ncial ma rkets. Journal of

                                   Finance , 46, 1839 - 1877.

Joha nsen, S. and Jusel ius, K.  (1990) Ma xi mum l i kel ihood estimati on and infe rence  on c ointe gration:

                                   wit h applicati ons t o t he de mand for mone y. Oxford B ulle tin of Economic s and Statistics,  52,

                                   169 - 210.

Kanas, A. (1998) Li nka ge s bet wee n the US and E urope an equit y  market s: further e vidence from

                                   c ointe gration tests. Applied Financi al Economics , 8, 607 - 614.

Kasa, K. (1992) Common st ocha stic t rends in inte rnati onal st oc k market s. Journal of Monetary

                                   Economic s , 29, 95 - 124.

Kawa kat su,  H. a nd More y,  M. R. (1999) Fi nancia l libe ralization a nd st oc k ma rket efficienc y:  an

                                   e mpirical exa mi nati on of nine e merging ma rket c ountries.  Journal of Multi national Financi al

                                   Manage ment , 9, 353 - 371.

Kim, E. and Singal, V. (2000) Stoc k market ope ni ngs: experie nce of e me rging ec onomies. Jour nal of

                                   Business , 73, 25 - 66.

Kwiatkowski,  D., Phillips, P. C.B., Schmi dt, P. a nd Shin, Y. (1992) Testi ng the null hyp ot hesis of

                                   stati ona rit y a ga inst t he alterna ti ve of a unit root. J ournal of Econometrics , 1, 159 - 178.

Le vine, R. and Ze rvos, S. (1998) Ca pital  c ont rol  libe ralizati on and st oc k ma rket de velopment. World

                                   Devel opment , 26, 1169 - 1183.

Le vy,  H. a nd Sa rna t, M. (1970) Inte rnational dive rsifica ti on of investme nt port folios. Americ an

                                   Economic Revie w , 60, 668 - 675.

Ma, Y. a nd Kanas, Y. (2000) Testing for a nonli near rela ti onship a mong fundamentals a nd e xc hange

                                   rates in the E RM. Journal of Internati onal Money and Fi nance , 19, 135 - 152.

Ma sih, A. M. M. and Masi h, R. (1997) A c ompa rati ve anal ysis of the propa gation of st oc k ma rket

                                   fl uctua ti ons in al ternative model s of dynamic causal  linka ges. Applied Fi nanc ial Economics , 7,

                                   59 - 74.

Ma sih, A. M. M. a nd Masi h, R.  (1999) Are  Asian stoc k ma rket fluctuati ons due mainl y to intra - re gional

                                   c onta gi on effect s?  Evi de nce base d on Asia n e mergi ng st oc k ma rkets. P acific - Basin F inanc e

                                   Journal , 7, 251 - 282.

Ma sih,  R. a nd Ma si h, A. M. M. (2001) Long a nd short t erm dyna mic causa l t ra nsmissi on am ongst

                                   inte rna ti onal st ock markets. Journal of International Money and Fi nance , 20, 563 - 587.

Ma sih, A.M. M. and Masi h, R. (2002) Propa gati ve causal pr ice transmission a mong i nte rnati onal st ock

                                   ma rket s: e vide nce from t he pre -  and post gl oba lizati on period. Global Fi nance Journal , 13,

                                   63 - 91.

Opong, K.K., Mulholla nd, G., Fox,  A. F. a nd Fa rahmand, K. (1999) The be ha vi or of some UK e quit y

                                   indices: a n appli cati on of Hurst and BDS te sts. J ournal of E mpirical Fi nance,  6, 267 - 282.

Pesa ran, M. H. a nd Potter, S.M. (1993) Nonli near dyna mic s, cha os and ec onometric s: an int roduction.

                                   In M. H. Pesara n a nd S. M. Potter (eds.) Nonlinear dynamic s, chaos and ec onomet rics , p p.vii - xiii.

                                   New York: J ohn Wile y & Son s.

Phill ips, P. C.B. a nd Pe rron, P. (1988) Testing for a  unit  root in ti me se ries regre ssi on.  Bi ometrika , 75,

                                   335 - 346.

Ph yla ktis, K. and Ra vazz olo,  F. (2002) Measuri ng fi nanc ial and ec onomic i nte grati on with equit y

                                   pr ices i n e me rgi ng ma rkets. J ournal of Inte rnati onal Money  and Finance , 21, 879 - 903.

Ratana pa korn, O. a nd Sharma , S. C. (2002) Inte rre lationshi ps a mong regi onal stoc k i ndice s. Review of

                                   Financi al Economics , 11, 91 - 108.

Roca, E.D. a nd Sel va nathan, E.A. (2001) Aust ralia a nd the three litt le dra gons: a re thei r equit y ma rkets

                                   inte rde pe nde nt?  Appl ied Ec onomics Letter s , 8, 203 - 207.

Sc heinkman, J. and Le Baron, B. (1989) Nonlinea r dyna mics and stoc k ret urns. Journal of Busi ness,  62,

                                   311 - 337.

Sol ni k, B. H. (1974) Why d o not di versi fy internat ional l y than domesticall y?  Financial A nalyst

                                   Journal , 30, 48 - 54.

Steure r, E. (1995) Nonlinea r modeling of the DE M/ USD e xcha nge rate. In A. P. Re fene s (ed.) Neural

                                   networks i n the c apital market s,  pp. 199 - 211. Ne w York: J ohn Wile y & S ons.

Sti gl itz, J.E. (2000) Capi tal market li beralizati on, ec onomic growt h, and instabilit y. World

                                   Devel opment , 28, 1075 - 1086.

Ta ylor, M.P. a nd Tonks , I. (1989) The international isati on of st oc k ma rkets a nd the a bol ition of U. K.

                                   excha nge c ont rol. The Revie w of Economics and St atistics , 71, 332 - 336.

Toda, H. Y.  and Ya ma mot o, T. (1995) Statistical i nferenc e in vect or aut oregre ssi ons wit h pos sibl y

                                   inte gra ted proce sses. J ournal of Econometric s , 66, 225 - 250.