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Abstract

This study examines the vibrant relationship arntdrdependence between selected South-East countries
stock markets and Indian stock market. Stock marketSouth-East region are expected to become more
open and interdependent. The study is based omdagodata obtained from DATASTREAM database for
the period from ¥ August, 1991 to F1July, 2011 with a total of 4992 observations. e tourse of
analysis, descriptive statistics, correlation mxatriGranger causality test, converging trends and
co-integration test has been designed. The resfiltise Granger causality tests indicate interdepend
between South-East market returns. Overall, thalteegdicate an increase in the integration betwtbe
South-East markets after the global financial srisi
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1. Introduction

Apart from trade, the openness of an economy ca&a bther dimensions as well, most notably, openness
in allowing cross-border capital flows (Virmani,@0. In economics literature, “financial integraticand
“financial openness” have often been used intergbably. The problems associated with capital migbili
or financial openness is ascribed to the “costdir@ncial integration. If the costs are too higmiet terms,
financial integration would induce welfare reduntid\n economy pursuing capital account liberal@wais
said to be seeking financial integration with theeirnational financial markets through financiakopess.

In this sense, financial openness is the meande ihiancial integration is the goal. Although firaal
openness is a necessary condition for financielgirtion, it is not a sufficient condition. The qoosition

of capital flows, in particular to emerging econesjihas rapidly changed, and portfolio equity andifin
direct investment inflows have become more prontindocumulation of official international reservieas
recently accounted for a significant portion of fherease in the gross foreign assets of emerging a
developing economies (Kose et al, 2006).

Globalisations in capital markets and reductiorresftrictions on international cross listings haed to
greater flows of capital between economies, easiarership and trading in securities from around the
world. With increased market integration, the cotrerorld financial markets have become more closely
correlated and interdependent over time. Understgritie information linkages and correlations betwe
markets are important for policy makers and funchaggrs in their financial decisions in relation to
investment and risk management. The existencevefclarrelation among returns from different national
stock markets has been used frequently to jushifyibternational diversification of portfolios. Atter
reason for investors to consider global investmé&nt®turn enhancement. Securities issued by cegntr
with higher growth rates are expected to earn hightes of returns.

A number of studies (e.g. Copeland and Copeland,198nakiramanan and Lamba 1998, Jeong 1999)
report significant correlation between internatiostock markets and established leadership roléhef
United States (US) equity market on other marketsgin and Solnik (1995) found covariance of the
returns between markets is more pronounced dutiegdown periods. This suggests any dramatic
movements in one stock market could have a stnmpgct on the markets of different sizes, structareb
geographical locations across the world. In 200@, financial meltdown started a wave of contagion
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effects, spreading quickly to its neighbouring doi@s in the East Asian region. Stock markets ia th
region declined sharply and then partially rebouhd&uch an event would affect portfolio allocatiamd

risk evaluation based on historical estimates lefvent returns and variance-covariance matrix.

Rapid economic growth in several East Asian ecoesrpiior to the global financial crisis in 2008 bght
increased integration to countries in the South-Bagn region, and strengthened its position &world
economy. The main aim of South-East Asian countaies to increase competitive edge in the global
market, eliminate intra-regional trade barriersgamage greater economic integration among member
economies, and attract more direct foreign investmmto the region.

Study by Hassapis and Kalyvitis (2002) found outgubwth responds significantly to unanticipated
changes in domestic and foreign stock returns.olld be crucial for the financial institution andligy
makers to understand how shocks are transmittems&anarkets. Using weekly and monthly data from
January 1988 to February 1999, Manning (2002) fooodvergence of the South-East Asian equity
markets from 1992 to mid-1997 and divergence ogugiduring the financial crisis. It would be berogi

to examine if there are signs of converging oreéased correlation among stock markets in the reggiten

the financial crisis using more recent data samptedifferent frequency. This is particularly impeot as
estimates of correlation coefficients tend to iase and may be biased upward during the crisis when
markets are more volatile.

The emerging market and developing countries weaththe recent financial storm and are providirg th
basis for strong global growth in 2008. For thestfitime, China and India are making the largest
country-level contributions to world growth. Thetseo countries together now account for one fifth of
world purchasing power parity-adjusted GDP, up frt®rper cent in 1990 (IMF, 2007).

This paper examines the dynamic interdependendbeotelected South-East countries (SSEC), namely
Indonesia, Malaysia, South Korea, Singapore anwvdrai Stock markets in the region are expected to
become more open and interdependent. The primansfis to consider the long-run relationships among
the South-East market indices including India arttetiver there are signs of converging or increased
cross-market integration after the global financiabsis. The Indian stock market is also includedhe
study given its significant influence on other netskacross the South East.

2. M ethodol ogy

2.1 Data and variables

This study examines the five markets in South Asémely Indonesia (JSX), Malaysia (FTSE), the South
Korea (KOSPI), Singapore (STI) and Taiwan (TSEC}hwindian stock market (NSE). Daily total
market-return indices for South-East and the Indiarkets are obtained from DATASTREAM database
over the period from®1August 1991 to 31st July 2011. These indices heen adjusted for dividends and
provide the longest common sampling data availfdsléhe six countries from the same source of detab
The whole sample period for each market consis#98R daily observations. The daily returns forheac
stock market are computed as logarithmic differerafedaily market indices over the entire sampléoge

To examine the effect of the Global financial &igi 2008, the whole sampling period was dividetd in
two sub-periods from®LAugust 1991 to 31st July 2007 (3830 observatians) from 1st August 2007 to
31st July 2011 (1162 observations).

2.2 Tools Used

In the course of analysis, statistics tool inclutscriptive statistics, correlation matrix and ewaetric
tool s include Granger causality test, convergiegds and co-integration test has been designed.

2.2.1 Satistical Tools

It is also important to examine the cross-markktienships of the daily percentage returns ofdblected
South-East indices with India. Table 1 and Tabj@esent the descriptive statistics of country daibrket
returns and their correlation coefficients. Acrbssh the pre- and post- crisis samples, the maamefor

all South-East were generally higher and less weldtring the post-crisis period. As shown in Bl the
correlations between selected South-East markatnetwere relatively low which would be ideal for
international diversification. However, the cort@as between selected South-East returns werditrgn
upward over time. Of particular note was the lowerrelation between the returns of the Malaysiath an
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Singapore markets over the post-crisis period.

2.2.2 Econometric Tools

The present study use three time series methodisstothe presence of converging trends and market
relationships between Indian stock market and smfleSouth-East Asian countries. The first method
examines the direction of Granger causality betwe&urns of two countries and groups of countrigagi

an unrestricted vector auto regression; the seowettiod applies a simple statistical test for mankeéx
trends, while the third method applies unit rostdeand co-integration analysis to the market irggies.
2.2.2.1 Granger Causality Test

Granger causality tests are conducted to testiginfisance and direction of causality between itierket
returns. According to Granger (1969), a varia¥les said to ‘Granger caus¥'if past values oK help in

the prediction ofY after controlling for past values df or equivalently if the coefficients on the lagged
values ofX are statistically significant. On the assumptibattall returns are stationary, the equations for
pairwise Granger causality tests are given by

=0 T i X tm) o Tttt (1)

Yot it el A @

where Ry; and Ry; are daily returns for stock markexsandY, respectively, andy and €, are random
disturbances with zero means and finite varianggeations (1) and (2) are estimated using an uioest

vector autoregression (VAR). A test of the null bifgesis that returns ohdo not Granger cause returns on
Xis obtained using a Wald-test for joint significarof each of the lagged returnsYm equation (1).

2.2.2.2 Test for Converging Trend

In a time series framework, a simple statisticat fer converging or diverging trends of a marketex
series, as proposed by Verspagen (1994), can ktenvas follows:

Wi =pr — pt* 3)

Wherep ;. is the logarithm of the market index for counitrgt timet andp; is the logarithm of average
market index f?r n countries in the sample

(pr = X' pir n). Itis assumed that, for each time peridg,changes according to the following
process:
Yitkl T Vit it 4

If W > 1, the market index in countiydiverges from the sample group;¥# < 1, convergence of the
market index occurs.

2.2.2.3 Co-integration Method

A stochastic definition of convergence requires tdeta series to follow a stationary process. This
definition is applied to test for convergence inrked return indices across countries. Bernard andaDf
(1995) have proposed a time series test for coemergyand common trends. The notion of convergance i
multivariate market indices can be defined such tha long- term forecasts of market indices fdr al
countriesj = 1, ...n, are equal at a fixed tinte

lim E(pre « ‘pi,T klt) =0,i =1, )

k—o0

where |, is the information set at time Applying the concepts of unit roots and co-intggm, the
convergence test determines whetper.x — piwk in equation (5) is a zero mean stationary prodess
co-integration framework. Convergence in marketdesl for two countriess andy, implies that the stock
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markets are co-integrated, with co-integrating @eft, -1].

Empirically, testing for convergence and commomdee in a co-integration framework requires the
individual market index series to be integratedooder one. The following augmented Dickey-Fuller
(1981) (ADF) test is used to determine the ordentafgration for market indices in the selectedtBdtast
countries:

Pt i Ai+t i1 o)

6. p . g

Yi=1 ) o+ Tt it
wherep;; approximates the rate of return on stock markistthe deterministic trenah is the order of the
autoregressive process, gngd is included to accommodate (possible) serial ¢aticen in the errors.
The rank of the co-integrating matrix in a multizde framework can be estimated using the following
VAR representation (Johansen, 1991):

P[ = r(L) Pt + rlP[—k + MU + & (7)
whereP, is an (11 vector of the logarithms of total market indiéesn South-East countried,] represents
the long-run relationships of the co-integratingtees, (L) is a polynomial of ordek — 1 to capture the
short-run dynamics of the system, agidare independent Gaussian errors with zero mearcevetiance
matrix Q. The reduced rank (& rank (1) =r <n) of the long-run impact matrix is formulated adws:
n=ap (8)
Where 8 is then [ matrix of co-integrating vectors amal is then [ matrix of adjustment coefficients.
Applying the Johansen maximum likelihood estimatimethod, convergence in multivariate market

indices, as defined in equation (5), would requiren — 1 co-integrating vectors forSouth-East countries
of the form [1, -1] (i.e. one common long-run trefudt the individual market index series ). The
Johansen procedure permits hypothesis testing ef cthrintegrating relations and their adjustment
coefficients, using the likelihood ratio test whi¢bllows a chi-squared distribution. This method is
necessary to determine whether theo-integrating vectors are of the form [1, -1],igthrequires a unit
restriction imposed on all the coefficients of thep-integrating vectors.

3. Empirical Results

The paper applies time series tests to daily totatket return indices in natural logarithms (LMor f
Indian and selected South-East countries from Lgjuat 1991 to 31st July 2011. All estimation resalte
derived using the EViews 6.0 software.

3.1 Granger Causality

Testing the direction of Granger causality betweeturns of South-East and the Indian markets is
conducted using a VAR of order 10. The chi-squaestistatistics for joint significance of each afded
returns on individual South-East returns are requbith Table 3. The results of the Granger caustdits
indicate interdependence between South-East maeketns. Overall, there has been an increase in
cross-market interdependence over the post-crisigogh particularly the Indonesian market returns.
Similar to other studies, returns on the Indian ketithave significant influence on returns of all
South-East markets with relatively higher testistias than any individual South-East markets.

3.2 Converging Trend

Using the simple statistical test of Verspagen £196r converging or diverging trends of the LMFies

9



International Affairs and Global Strategy www.iiste.org
ISSN 2224-574X (Paper) ISSN 2224-8951 (Online) Ly
Vol 4, 2012 NS’

(see equations (3) and (4)), estimation resultseperted in Table 4. Among the South-East cousitrie
Indonesia and Singapore are the two diverging cmstwhereas the remaining three countries comverg
towards the South-East mean LMI level. Comparirgre-post crisis periods, Indonesia and Singapore
are diverging over the pre-crisis and post-crigisqals, respectively.

On the other hand, the market indices of Indonasid the Philippines are two South-East countries
diverging from the Indian market index. Overall, &buth-East market indices that diverged from the
Indian market index during the pre-crisis period eonverging during the post-crisis period.

3.3 Co-integration Results

Before testing for convergence based on the metioBernard and Durlauf (1995), it is essential to
determine the order of integration for each of merket index series. ADF tests are used to testhior
presence of unit roots in the logarithms of totalrket return indices in the Indian and selecteditS&ast
countries. Although detailed results are not reggbtb save space, the ADF t- statistics do notréje
null hypothesis of a unit root for the six LMI sesi implying that each is non-stationary. UponngHirst
differences of the series which indicate statidgaof the transformed series, the ADF tests in@ict six
LMI series are integrated of order one.

Based on the definition in Bernard and Durlauf @9%he six LMI series are tested for convergence
between each South-East country. The Schwarz irfoom criterion is used to determine the orderhef t
VAR model, with the test statistics and choiceeri# indicating a VAR model of order two. If the LL¥br
two countries are co-integrated, the restriction-11 is imposed on the co-integrating vector. Assuno
deterministic trend in the data and restrictedrogpt in co-integrating equation. Table 5 repdhts trace
statistic of the stochastic matrix to determinenbenber of co-integrating vectong that are significant at
the 5% level.

The trace statistics reject the existence of a-lemgco-integrating relationship between the Indiaarket
and each of the South-East markets, with the eiarepf Indonesia in the pre-crisis period. As shawn
Table 5, there are five and two long-run relatigpstbetween South-East market indices in the pnd- a
post-crisis periods, respectively. Of the 10 cegnating vectors given in Table 5, the likelihoatio test
rejects the null hypothesis of a unit restriction three co-integrating vectors (namely, the Phikies with
Indonesia, Malaysia and Singapore, respectivelythat 5% significance level. The results indicate
convergence in two pairs of South-East market gglEcross the entire sample and both periods bafiore
after the financial crisis.

For the South-East countries, tests for the presefia common long-run trend for individual LMI &y in
the group are also undertaken. The test statistidicate the existence of at least one long-run
co-integrating relationship among the South-Eastkataindices in the pre-crisis period and at ldast
long-run co-integrating relationships in the possis period. The results indicate the number ohgmn
trends reduced from four to three which suggegiarial convergence of the indices.

4. Conclusion

This paper examines the dynamic interdependencéoagerun relationships between the South-Easkstoc
markets, and whether there are signs of convergmgncreased cross-market integration after global
financial crisis. An examination of the South-Eststck market returns indicates higher average metand
correlations over the post-crisis period. The Gesncausality results also indicate an increasehen t
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integration between the South-East markets aferfittancial crisis with minor changes in directiaofs
Granger causality between pairwise South-Eastnstacross the pre- and post- crisis periods. Censis
with past studies, the Indian market returns avadato have significant influence on the returnseaiected
South-East markets.

Among the South-East markets, Indonesia and Simgapoe two diverging countries, whereas the
remaining three countries converge towards theemerage using the statistical test for convergiiegd.
However, selected South-East has shown signs ofecgimg with the Indian market in the post-crisis
period. Using the co-integration method, convergent selected South-East market indices was not
supported, except for convergence in two pairs @mftlsEast markets. Apart from Indonesia, none ef th
South-East had a long-run co-integrating relatigngtith the Indian market. Reduction of common tren
among South-East markets in the post-crisis pesigests a partial convergence of the indices. dlyer
there is some evidence of an increase in the lefeintegration and interdependence between the
South-East markets after the financial crisis.
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Table-1: Descriptive Satistics (daily stock market return)

Full Sample Pre-Crisis Period Post-Crisis Period
Country Mean SD Mean SD Mean SO
35X 10.005 2.822 0.001 2.474 0.060 2.268
FTSE 0.028 1.728 0.053 1.207 0.065 1.627
KOSPI 0.023 1.589 0.054 1.479 0.035 1.464
STI 0.032 1.218 0.031 0.962 0.061 1.219
TSEC 0.023 2.057 0.035 1.813 0.063 1.905
NSE 0.043 0.098 0.069 0.711 0.019 1.139
Table-2: Correlation matrix of stock market returns. pre- and post-financial crisis
Country JSX FTSE KOSPI STI TSEC NSE
JSX 1.00 0.27 0.30 0.36 0.33 0.02
FTSE 0.17 1.00 0.17 0.26 0.20 -0.02
KOSPI 0.10 0.22 1.00 0.32 0.29 0.04
STI 0.14 0.64 0.24 1.00| 0.45 0.15
TSEC 0.08 0.35 0.15 0.35 1.00 0.06
NSE 0.01 0.12 0.03 0.15 0.08 1.(

Note: The bottom and top

periods, respectively.

bold) diagonals displecorrelation coefficients over the pre- and pastsis

Table-3: Granger causality testson daily stock market returnsusing a VAR (10) model

Full Sample Pre-Crisis Post-Crisis
Indonesia
FTSE 75.21* 24.36* 31.73*
KOSPI 15.90 12.86 15.46
STI 9.19 4.49 21.48*
TSEC 34.74* 6.24 24.32*
NSE 109.20* 14.75 110.58*
Malaysia
JSX 22.46* 20.95 14.44
KOSPI 14.18 19.19* 22.46*
STI 27.05 7.4¢ 37.55
TSEC 19.41* 18.97* 18.84*
NSE 193.05* 102.99 134.72*
South Korea
JSX 49.89* 12.23 19.64*
FTSE 40.35* 22.16* 65.51*
STI 26.28* 22.59* 10.53
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TSEC 78.62° 37.84° 48.73’
NSE 242 .82* 59.00* 196.08*
Singapore
JSX 41.89* 28.82* 14.50
FTSE 42.69* 11.88 65.05*
KOSP 8.0¢ 25.23" 11.7¢
TSEC 22.74* 9.60 18.37*
NSE 482.86* 146.93* 338.21*
Taiwan
JSX 34.84* 22.22* 12.13
FTSE 36.44° 13.8° 26.47
KOSPI 19.10* 36.57* 11.86
STI 47.45* 20.40* 22.44*
NSE 174.69* 58.46* 115.58*
Note: * denotes significance at the 5% level.
Table-4: Test resultsfor converging trend
Country JSX FTSE KOSPI STI TSEC
Selected
South-East
Countries 1.0000% 0.9971 0.9998 1.0000* 0.9989
NIFTY 1.0001* 0.9999 1.00007 0.9999 0.9999
Pre-Crisis
Period
Selected
South-East
Countries 1.0001% 0.9989 0.9994 0.9997 0.9995
NIFTY 1.0002* 1.0001* 1.0000% 1.0017f 1.0001*
Post-Crisis
Period
Selected
South-East
Countries 0.999¢ 0.9976 0.9999 1.00Q0* 0.9975
NIFTY 0.9999 0.9997 0.9999 0.9995 0.9997

Notes: * indicates that the LMI of the country dige from the South-East market or the Indian market

index.
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Table-5: Trace Satisticsfor the VAR (2) M odel
Full Sample Pre-Crisis Post-Crisis
Indonesia
FTSE - 24.45* -
KOSPI - 22.10 -
STI - 24.97° -
Nifty - 30.00* -
TSEC 30.01* - 15.58*
South Korea
JSX - 24.93 -
STI - 35.65 -
TSEC 24.10* - -
Singapore
JSX - - 22.30*
Selected South-East
Countries 78.58 84.12 57.91*

Notes: * denote a unit restriction is not rejecaethe5% level of significance.

** denotes significance at the 5% Iefee Hy: r=1 and H; r=2.
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