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Abstract

This study looksinto the financial market integration among some leading
Sock Exchanges of Asia (BSE 30, FTSE Malaysia, Hang Seng, Kospi,
Nikkei 225, SSE Composite) and the market integration between Asia and
the US(S& P 500), and also examines the impact of crisis on such market
integration. Granger Causality test has been applied to find out the long
term interdependencies among the selected markets along with Impulse
Response analysis under VAR framework to appraise the responses and

short term dynamics among the Asian stock markets
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Introduction

Financid integration isthe processthrough which acountry’ sfinancial marketsbecomemore
closdly integrated with thosein other countriesor withthosein therest of theworld. Itimplies
thedimination of barriersfor foreign financia ingtitutionsfrom some (or dl) countriesto oper-
ateor offer cross-border financia servicesin others.

The Indian stock market is one of the earliest in Asiabeing in operation since 1875, but
remained largely outside the global integration process until the late 1980s. A number of
developing countriesin concert with the International Finance Corporation and the World
Bank took stepsin the 1980sto establish and revitalize their stock markets as an effective
way of mohilizing and allocation of finance. Inlinewith thegloba trend, reform of the Indian
stock market began with the establishment of Securities and Exchange Board of Indiain
1988. Through acontinuous process, Indian financia market isgradually co-integrating with
theglobal financial markets.
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Thispaper empirically investigatesthe financial integration of some selected |leading stock
marketsof Asaand asowiththemarket leader (US S& P500). Thispaper dsoinvestigates
theimpact of the current financia crisis (2008) on thefinancia integration of the stock mar-
ketsof different countriesof Asia. Rather than onecrisis, the current financia crisisactually
comprisesthree separate but related phases. Thefirst phase hit the national housing marketin
the United Statesin late 2006 through early 2007, resulting inan increasein delinquencieson
residentia mortgages. The second phasewasaglobal liquidity crisisinwhich overnight inter-
bank marketsfroze. Thethird phase has proved to be the most seriousand difficult to remedy
and wasinitiated by thefailure of Lehman Brothersin September 2008. Thusthere may have
asignificant impact onthefinancial integration of the Asian stock marketseffecting fromthe
financid crisis. The paper examinesthelong term interdependenciesamong the stock markets
through Granger Causality Model. The paper dso investigatesthelong run equilibrium and
short run dynamicsrel ationship among the sel ected Asian marketsthrough Johansen’sCo-
integration Mode and Generdized Impulse Responsein Vector Error Correction framework.

Survey of Literature

Numerous studies have investigated the transmission mechanisms of stock price
movements across international equity markets and their magnitude and dimen-
sion of change over time. It is indeed a matter of investigation whether the varia-
tions of cross-country stock returns affect the return volatility of investment port-
folios, asset prices, and the cost of capital for individuals and firms. A number of
literatures have been reviewed to serve our purpose out of which a few have been
mentioned as under.

Kam C. Chan, Benton E. Gup and Ming-Shiun Pan (1997) intheir study investigated the
integrating relationship of eighteen countries’ international stock markets. The study covered
ahuge period of 32 years, starting from January 1961 to December 1992 and dividingwhole
the period into four subsections 1961-69, 1970-79, 1980-97 and 1988-92. The stock mar-
ketsin the study were andlyzed region-wise, bothindividually and collectively, to test for the
market efficiency. The cross-country market efficiency hypothesishad been tested in this
study by using Johansen’ s co-integration tests. The stock indices of equity marketsthat had
examined in the study were al exhibited aunit root problem, suggesting that marketswere
efficientindividualy. Johansen’ s co-integration testsfound only asmall number of stock mar-
ketsthat evidenced the co-integrating relationship with others. Neverthel ess, the number of
sgnificant co-integrating vectorsincreased before October 1987 stock market crash, aresult
that was cons stent with the market segmentation hypothesis. Theresearchers observed that
internationa diversification among the stock markets might be effective; asthe study indicated
that the stock marketsdid not have any co-movementsin long-run.
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Inastudy Click and Plummer (2005) examined the degree of financia co-integration among
five South Asian (ASEAN-5) countries; Indonesia, Maaysia, the Philippines, Singaporeand
Thailandintheupshot of theAsanfinancid criss. Theempirica resultsof the pgper found that
the stock markets of ASEAN-5 in the period after the Asian financial crisis (July 1, 1998
through December 31, 2002) were co-integrated, whether analyzed using daily data and
weekly data, or whether analyzedinlocal currencies, the USdollar, and the Japanese yen.
However, the study identified only one co-integrating vector among thefive stock markets,
leaving four common trendsamong thefive variables. Thusthe authorsopined that ASEAN-
5 stocks might haveintegrated in economic sense and that integration wasincomplete. From
the perspective of theinternationa portfolioinvestors, the authors suggested thet the efficient
flows of capital across borderswithin the region would have the capacity to mitigate the
effectsof any asymmetric macroeconomic shocks. Theauthorsfinaly concluded that Stock
market integration had animportant component of overall economic integration of theregion
and might beauseful precondition for monetary unification.

Chélley, S. P. L. (2005) in his paper investigated whether the Eastern European equity
markets of Hungary, Poland, Russiaand the Czech Republic were heavily segmented, instead
wereintegrated. The study had been made over aperiod of fiveyears (July 1994 until De-
cember 1999). Necessary data were obtained from Datastream Database package and
published documentsof International Financial Statistics. Using avariety of teststhe author
observed acons stent increase in the co-movement of some Eastern European markets and
devel oped markets. Using the variance decompositions under vector autoregressive frame-
work, the author observed that global factorshad anincreasing influence on the equity returns
for Poland and Hungary, which had beenindicative of increased equity market integration of
the countries. The stocks markets of Hungary and Poland had made rapid progresstowards
becoming an integrated market. On contrary, the author found the weakest progresstowards
market integrationin Russia. Despiteapromising movetowardsintegration up until 1997, the
Russian equity market remained the most heavily segmented Eastern European market out of
thefour markets studied by the researcher.

Hunter (2006) in hispaper examined thefinancia integration of theequity marketsof Argen-
tina, Chile, and Mexico inthe post-liberaization period by usng American Depository Re-
ceipts (ADR). He a so examined the direct and/or indirect barriersthat caused any segmen-
tation among markets. The study was based on the hypothesisthat if the marketswereinte-
grated, then the prices of systematic risksof portfoliosof theregion'sADRswould bethe
sameastherisk pricesof the U.S. market portfolio. Theresearcher found that liberalization
had not successfully led to ahigh and sustained level of integration of Latin American markets
totheinternational capital market. Theresultsa so indicated that there had been no tendency
towardstheincreaseinthelevel of integration over the period and that thelevel of integration
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inal three selected markets was negatively affected by currency crises. Additionally, the
outcome of the study suggested that the countrieswith emerging and transitional economies,
opening their marketsto foreigninvestorsthrough liberaization might not result full integration
and thereby unableto enjoy its potential benefits.

Huyghebaert and Wang (2009) in their paper made an effort to examinethelong termand
short term causal relationshipsamong the seven major stock exchangesin East Asia. They
also considered the magnitude of interactions of such stock exchangeswith theU S Stock
market. Theresearchersapplied multivariate Vector auto-regression (VAR) modd to exam-
inethe degree of co-integration among those stock markets. The study had been made over
aperiod of 12 years (1 July, 1992 to 30" June, 2003), dividing thetimeinto pre-crisis, crisis
and post-crisisperiods, and giving aspecial attention tothe East Asian financia crisis(1997-
98). Johansen’ sco-integration testshad been applied to find thelong-run equilibrium relation-
ship (s), separately on pre-crisis, crisisand post-crisis periods. Granger causality test had
also been applied to find the cause-effect relationships among the stock market prices. The
study found that, in pre-crisis period the stock marketsin East Asia, except Shanghai and
Shenzhen, responded to world-wide shocks. Regional innovations had little effect on those
stock prices. It wasa so found that Asanfinancia crisishad strengthened thelinkagesamong
thestock marketsof East Asia, except of thosein Mainland China, and thushad strengthened
their interdependencies. They found that Hong Kong and Singapore stock markets played
crucid rolesin spreading thecrisisin East Asiaand intheworld. The study found that inthe
post-crisis period thefinancial integration had been improved in comparison to pre-crisis
period but it was not as strong aswas observed in crisis period.

Finally, the authors concluded that the integration of stock market in East Asia had been
gradually improving with each other and also with USA,, which might be from the effect of
stronger macro-economic linkages among the countriesworld-wide.

Bely (2009) in his paper examined the dynamics and concurrent interactions of
Euro stock markets at the country level and at economic sector level. Overall outcome of the
Study revealed that thefinancial market integration processwastime-varying. The study found
that formulation of currency union had integrated the countries more during the period 1998-
2003. Theresearchersopined that monetary policy convergence might befacilitated the di-
vergence of economic variables. It had reveal ed that return behavior of the marketswere
changing and stock marketswithin the Euro zonewere starting to drift gpart. Theresultsof the
study suggested that the diversification had benefited theinvestorsin the Euro zonewith the
introduction of thesingle currency.

In aresearch paper Buttner and Hayo (2011) examined the determinants of stock market
integration among the EU member statesand their dynamic conditiona relationship by DCC-
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MGARCH Modéds. Theauthorsdivided the EU member countriesinto three parts. euro area
members, old EU membersnot participating EMU and new member states, for their analyss.

Theauthorsfound that in almost al groupsof countries, therewasasgnificant trend towards
moreintegration. The authorsthen explained therelationship by interest raterisk, exchange
raterisk, market capitaization and business cycle synchronization applying pooled OLSmodd.

They found that foreign exchangerisk and interest rate spread depressed integration among
theold EU member states and for the new participants of euro area. But when non-euro area
countries adopted euro, theintegration had improved. The authorsfound that the size of
absolute and rel ative market capitaization promoted the equity market integration among the
countries.

Frijns, Tourani-Rad and I ndriawan (2012) intheir study investigated therole of political
crisestowardsthe degree of stock market integration in emerging marketsover the period
1991-2006.Using the International Crisis Behavior database, containing detailed information
on political crisesaround the world, the researchers examined whether political crisesaf-
fected sock market integrationin 19 emerging marketsin South and East ASia, Latin America,
and Central and Eastern Europe. Ininvestigation of theroleof political crisesin explaining
stock market integration for thefull sample of emerging marketsand for the different regions
individualy, the authors observed that those political crisesand their specific characteristics
had significant negativeimpactsontheir financia integration. In addition, crisesthoseinvolved
inviolent acts, aswell ascrisesthoseinvolved the US, and crisesthose had taken place within
theregion of aparticular country had significant negativeimpact on the degree of stock mar-
ket integration. Robustnesstests made by the researchersusing panel regression largely con-
firmed thoseresults,

Objectiveof the Study

The objective of the study isof twofold.
1. Toexaminethenatureand extent of financia integration among the stock markets
of Asia and thefinancial integration with the market leader USA,
2. Toassesstheimpact of current globa financid crisis(2008) onthefinancia inte-
gration of different stock marketsof Asia.

Data base and M ethodology

The study has been conducted on some of the promising stock marketsof Asiaand alsoon
the most powerful market leader, USA. The study is based on over aperiod of 10 years
(April 2003 to March, 2013). The study period has been decomposed into three phasesviz.
Pre-crisisperiod (1% April, 2003 to 30" September, 2008), Crisis period (1% October, 2008
to 30" September, 2009) and Post-crisis period(1% October, 2009 to 31 March, 2013), as
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itisseen that theglobal financia crissmostly affected thefinancial market in late 2008 and
early 2009. The study isbased on the secondary capital market data. Relevant dataof differ-
ent Stock Market Indices have been down loaded from Datastream and Capitaline database
Package and a so from different websites. Augmented Dickey-Fuller test hasbeen applied to
identify theunit root probleminthetime series stock market data. Normally the stock market
time seriesdatais non-stationary and co-integrated at | (1). If the dataisfound to be non-
stationary, it would be made stationary taking lag differences of different orders. Next three
anayseswill bemadea) Johansen’ s Cointegration analysisin order to find any long run equi-
librium relationship b) Granger Causdity anadlyssfor finding theinterdependenciesamong the
selected stock market, ¢) Genera Impulse Response analysisunder Vector Error Correction
(VEC) framework to capture short run responsesfor one unit changein different markets.

Analysisand Findings

Khan

Outcomeof Augmented Dickey-Fuller (ADF) Unit root test:

Null Hypothesis(H ): The stock price datahas aunit-root

Table-1
Result of Augmented Dickey-Fuller (ADF) Unit root test
Mar ket index Price p-value ? Price p-value
BSE 30 -1.592943 0.4860 -45.02813*** 0.0001
FTSE Malaysa -1.011238 0.7513 -50.13216*** 0.0001
HG-G -1.811212 0.3754 -35.60728*** 0.0000
KOSPI -2.149362 0.22%4 -46.17431*** 0.0001
NIKKEI 225 -1.766615 0.3975 -36.27714*** 0.0000
SSE COMP -1.456705 0.5556 -46.78081*** 0.0001
S& P 500 -1.870101 0.3468 -53.57043*** 0.0001

Source: Author’ scalculation

Note: Price=Market index; ? Price=First difference of log prices;

*MacKinnon (1996) one-sided p-values, *** indicatessignificant at 1% level

Theresultsof ADF unit root test suggest that thetime seriesdatain our consideration for all
the stock market indicesare non-stationary inthelevel, but stationary at their first difference
of natura log seriesi.e. in case of return series. Hence al theanalysisin the next part of the

paper isbased on thereturn seriesof different selected stock markets.
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Johansen Cointegration Test

Table- 2
Result of Co-integration Test

| Trace statistics | 5% critical value | Max-eigen value | 5% critical value
Pand A: Pre-Crisis Sub sample (Lag 1 to 13)

r=0 575.6753 125.6154 121.2847 46.23142
r<1 454.3906 95.75366 100.3550 40.07757
r<2 354.0356 69.81889 97.79960 33.87687
r<3 256.2360 47.85613 87.36579 27.58434
r<4 168.8702 29.79707 65.03458 21.13162
r<5 103.8356 1549471 53.65472 14.26460
r<6 50.18087 3.841466 50.18087 3.841466

Trace satistics | 5% critical value | Max-eigen value | 5% critical value

Pand B: CrissSubsample(Lag1t09)
r=0 203.5946 125.6154 30.52013** 46.23142
r<1 142.1538 95.75366 25.67427** 40.07757
r<2 99.43586 69.81889 15.54010** 33.87687
r<3 68.91572 47.85613 14.17780%* 27.58434
r<4 43.24145 29.79707 15.54010** 21.13162
r<5 27.70135 15.49471 14.17780** 14.26460
r<6 13.52356 3.841466 13.52356 3.841466

Trace satistics | 5% critical value | Max-eigen value | 5% critical value
Panel C: Post-Crisis Sub sample (Lag 1to 11)

r=0 452.5045 125.6154 93.91502 46.23142
r<1 358.5895 95.75366 81.50893 40.07757
r<2 277.0806 69.81889 71.23513 33.87687
r<3 205.8455 47.85613 58.51088 27.58434
r<4 147.3346 29.79707 55.88397 21.13162
r<5 91.45062 1549471 49.06529 14.26460
r<6 42.38533 3.841466 42.38533 3.841466

Source: Author’ scalculation

Theresultsof Johansen’ s cointegration test show that thelong run equilibrium relationship
among the Asian Stock Marketsisabsent. The equilibriumisalso absent betweenthe Asian
markets and the U Smarket. Equilibrium relationship isabsent in preaswell aspost crisis
period. The stock markets are thus segmented by national borders. Butitisonly for thecrisis
period, where equilibrium was established in shorter duration and the markets remained
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unableto maintain equilibrium when crisswasover. Thustheintegration isnot completeand
they may haveintegrated in the economic sense. In crisis period we observetwo cointegrating
vectorsin Max-eigen value statistic. Thusthe stochastic shocksin different stock markets of
Asiaand aso of U Sfollowed some common patterninthe crisis period.

Granger Causality test

Table- 3
Results of Causality Test

GRANGER CAUSALITY : PRECRISSPERIOD:

Cauxze —

Effect j =@ FTE HANG KO NIKKEI225 | S COMPO | S& P50
MALYSA | SENG
BED NA 172005 062677 071408 021376 040117 438413
(017%) 05345 | (0489 (08076) (065%) (AE21)

BE 624330 NA 11959 | 040688 124810 18722 808007

MALYSA (00020) 03327 (06655) 02874 01542 (1LE33

HANGENG | 3363 | 3%3% NA 100018 268879 15838 114248
(00349) (0019) (038D (00s3) 0200 (5E49)

KO 521450 | ladorl | 25601 NA 53185 Q41078 660019
(Qo0s8) | (02361) Qo773 (000E0) (06632 (TE2)

NIKKE 225 765087 250043 104813 133650 NA T10650 147631
(00005 | (00751 BE®) | (025m) (03311) (8E-58)

SE 4456550 256714 690810 112442 112442 NA 1508%

COMPOSTE  (00118) | (00772 0010 | (0322) (03252 (3E07)

S& PEC 255072 08129 097061 65106 6.72568 098106 NA
00778 | (04439 03792 | (00015) (00012) (0372

GRANGER CAUSALITY : CRISSPER OD.

Cause —

Effet BED FTE HANG KO NKKE25 | SECOMPO [ S& PED

MALYSA | NG
BED NA 200l | 28547 | 274 | 16 | Q&6 | 61%GD
(€[e3y) (00600) (00652 (02649 080 (€[003

FTE 265614 NA 23F0F 18157 387831 Q6550 67088

MALYSA QO720) (00o71) (01659) 2 (5201) (Qo015)

HANGSENG | 187407 300671 NA 0123% 15088 Q124 16562
0152 Q%618 08843) 02047) 0830 2ED)

KOS 3pw | 1e | L | 4 1563 | QoMeB | 92@m
o) | () | (03339 0269 | (0% | (aooon

NKKE 25 73R1% 114413 59126 911210 NA Q72777 26
(00008) 0329 (000 (000®) 04883 GED

= 150781 227666 1320 0ZH0 091129 NA 73300

COVPOSTE | (02049 0103 025 Q7717) (04037) (0000B)

S& P 02279 562084 12753 4176 10152 Q2426 NA
Q790) o) 02824 (00167) 03642 07
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GRANGER CAUSALITY : POST-CRISSPERIOD:
Cas —
Bt g [BED | FIE HANG | KOH NIKKE225 | SECOMFO | S& P50
MALYSA | SNG
BE NA 006764 | 063773 | 010801 | o4sdos | 2715 | mosm
046 | (528 | (0821 | (oees | (008 | BELD
DS 2588 A 107968 | 14084 |  6.194% 10752 | 23780
MALYSA | (4E08) @E® | e | ©oo2) | ©3mn | qED
HANG 819304 | 08134 A 2300 | 06488l | Q6%E | e
ENG oo | (0a30) ©omd | (0520 | (4 | GE
KO 12314 | osem | asmor NA o618l | Q87157 | 103429
©E0) | (a2 | (o) @416 | a8y | wuExm
NKKEIZS | 316018 | L4702 | 224081 | 120180 A 20002 | &7
000 | (©zon | (o7 | (03012 052 | eEx
SECOMPO | 121414 | O.si%E | Q0830 | 21346 | L246eA A 108602
0279 | ©:12 | ©ww | ouw | @z (E®)
S& P50 0I79% | 088837 | 24420 | 21388 | 126861 241 A
©0sx8 | (41189 | (o8 | (uss | (@289 | (oo

Source: Author’s calculation

The outcomes of Granger Causdlity test show the causal relationship and theinterdependen-
ciesof different markets. Thereturn of U SS& P 500 hassignificantly affected thereturns of
all selected Asian marketsin pre-crisis, crisisand post-crisis period. Two way interdepen-
dencies have been observed between S & P 500 and Kospi, and between S & P 500 and
Nikkei 225. Return of Hang Seng has affected two Asian markets, Japan’ s Nikkie 225 and
China' s SSE Composite in pre-crisis period. However, China s SSE Composite has not
affected any of the Asian stock marketsin spite of itsnotable growth over the sel ected period.
Asregardsto Indian market the return of 1ndian BSE 30 has affected thereturn of all other
Asian stock markets during the pre-crisis period but unableto affect U SS& P 500. This
showsthat the Indian stock market is strong enough to affect other marketsof Asia.

In crisis period somesignificant changes are observed as per our natura expectation. Unlike
pre-crisisperiod, thereturn of FTSE Malaysiahas affected thereturn of S& P 500 and both
themarkets, Maaysiaand U S, becomeinterdependent to each other in crisisperiod. Return
of Nikkei 225 has been affected by return of Hang Seng and Kospi, and it has affected the
return of FTSE Malaysiain the crisis period. As regards to impact of Indian market, the
returnsof FTSE Maaysia, Hang Seng and SSE Composite remained independent from In-
dian market in the crisisperiod. Two stock marketsof Asaviz. Kospi and Nikkei 225 were
affected from thereturnsof BSE 30.

In post crisis period the return of Indian market regained its strength and started affecting the
Asian markets except china' s SSE Composite. Return of FTSE Maaysiaisaffected by the
returnsof al the Asan marketsexcept Chinal s SSE Composite. At the sametimethereturn of
Kospi isaffected by return of Hang Seng in post-crisisperiod.
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Impulse Response Analysisconsidering oneunit innovation in each market:
Table-4
Results of Impulse Response Analysis

Pre-CrissPeriod:

Day | BED FTEMLYS | HGSG KOF NIKKEI2S | SECOMPO | S&PS00

Repone o | 1 1000000 | 008199 025776 | 001489 | 0115075 0.006349 0671225
BED 2 | 0373971 | 0038471 0187741 | 0027091 | -00491A4 0027318 0303286

3 | 0441636 | 009434 0115590 | 0012875 | 0063040 0021452 0306757
Repone o | 1 0024243 1000000 | -0000935 | 0022036 | -0102027 0003636 | 0365168
FTEMLYS | 2 | 0006075 | 0361131 | -0055885 | 0029789 | -0.003502 0027044 0072877

0014989 | 036499 | 0034853 | 0015119 | -0.036028 000091 | 0128813

Reponee of | 1 | -0010027 0069740 1000000 | 0012067 | -0261886 0021578 0.831141
Hang Sang 2 0008524 | -0151317 | 0180907 | 0066762 | -0073821 0016124 0303973
3 0003722 0132155 | 0167869 | -0040338 | -0092221 0024490 0329801

Repone o | 1 0036627 0027863 | 0131783 | 1000000 | -0301773 -00083%8 0667567
KOS 2 | 0038314 | -0082488 | 018040 | 0367172 | -0074562 0033168 030704
3 0026341 0097064 | -0098349 | 0498665 | -0112317 0012756 0315688

Reponee of | 1 | -0001369 0001196 | 0067903 | 0041254 | 1000000 0002242 0807524
NIKKEI 225 2 | 0020475 | -0075122 | 0200204 | 0066288 | 0083933 0023092 0322518
3 0020361 0081653 | -0097834 | -0043549 | 0364338 0018860 0326688

Repone of | 1 0023861 | 0023249 | 01196% | 0119030 | -0.032645 1000000 0275648
SECOMPO | 2 0022403 | 0101477 | 0183149 | 0080991 | 0062583 0246672 0128529
3 0009424 | 0025331 | 0039569 | 0048102 | -0.04084 0442506 0.04033%6

Repone of | 1 0012311 | 0094647 | 0030271 | 0113077 | 0097919 0014199 1000000
S& P50 2 0037321 | 0045078 | 0021732 | 0084270 | 0104/ 0006110 | -0.024673
3 | 000847 | -0055978 | 0128830 | 0021762 | 0061905 0025375 0102581

Source: Author’s calculation

Short-term Relationships: Impulse Response Analysis

We have investigated the short-term causal relationships among the sel ected Asian stock
marketsover 3 days, with aspecia attention asto theinfluence of the 2008 Global financia
crisis. For thispurpose, we have applied impul se response analysesin the three sub-periods
under VECM framework. We explore the effects of a one unit shock rather than a one
standard deviation shock, to account for the changing volatility of stock returnsover time.
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Table-5
Results of Short-term Relationships: mpulse Response Analysis

Crisis Period:

Day BSE30 | FTSEMLYS | HGSG KOSPI [ NIKKEI225 | SSECOMPO | _S&P500
Resoon 1 1.000000 | -0.467775 0.206703 | -0.055893 | -0.151337 -0.145861 0.225556
of eg‘g’E Z% 2 0.370592 -0.733540 | -0.003352 | -0.227715 0.055573 0.070673 0.250846
3 0.585846 | -0.115106 0.141976 | 0.032569 | -0.255792 -0.129368 0.075158
Response 1 0.018699 1.000000 0.085002 | -0.007138 0.037001 0.031161 0.074569
of FTSE 2 0.076442 0.179739 | -0.029504 | -0.022043 0.036363 0.028456 0.030654
Malaysia 3 | -0.002445 0.248299 0.041759 | -0.005991 | -0.037449 -0.009465 0.039555
Response 1 0.055722 | -0.391534 1.000000 | -0.099368 | -0.109365 -0.054203 0.410040
of Hang 2 0.117474 | -1.016381 0.444636 | -0.078864 | -0.094913 0.030639 0.219778
Seng 3 | -0.040018 | -0.043750 0.538711 | -0.113080 | -0.197758 -0.080003 0.166899
a 1 0.138656 | -0.369696 0.144179 | 1.000000 | -0.125065 0.000805 0.330223
ofeipggff; 2 0.120372 -0.587621 0.064876 0.125769 | -0.135992 0.081251 0.138163
3 | -0.030054 | -0.098980 0.089151 | 0.382848 | -0.224788 -0.082045 0.250387
Response 1 0.052088 | -0.166794 0.115253 | 0.258362 1.000000 -0.150189 0.597688
of NIKKEI 2 -0.032596 | -0.029146 0.097412 | -0.212461 | -0.436094 0.091227 0.390714
225 3 | -0.069343 | -0.283809 0.220286 | -0.106957 | -0.286732 -0.082977 0.416955
Response 1 0.046120 0.269833 | -0.004650 | -0.100664 | -0.147971 1.000000 0.215224
of SSE 2 0.090830 | -0.238466 | -0.076296 | 0.037444 | -0.088395 0.373997 -0.027015
COMPO 3 | -0.004380 0.047155 0.027003 | -0.096183 0.008316 0.467097 0.081069
Response 1 0.069925 | -0.767945 0.238328 | -0.144559 | -0.064122 0.006361 1.000000
of S& P 2 0.099952 | -0.712317 0.050284 | -0.206232 0.157523 0.056155 0.276158
500 3 | -0.052193 | -0.023176 0.036983 | 0.076034 | -0.060022 -0.097210 0.543539
Post Crisis Period:
Day BSE30 | FTSEMLYS| HGSG KOSPI | NIKKEI225 | SSECOMPO | S& P500
Response 1 1.000000 | -0.051372 0.105555 | -0.071398 | -0.077424 -0.106730 0.264561
of B"SE 2 2 0.268545 | -0.042958 0.029421 | -0.104765 0.002394 0.019679 0.075966
3 0.425732 | -0.060127 0.043108 | -0.028970 | -0.019141 -0.025557 0.061670
Response 1 0.015937 1.000000 | -0.012899 | -0.040471 | -0.073868 -0.064409 0.342011
of FTSE 2 | -0.123304 | -0.231064 0.212372 | -0.174113 | -0.052668 -0.073961 0.257325
Malaysia 3 | -0.009186 0.221530 0.095903 | -0.106246 | -0.068084 -0.025952 0.230325
Response 1 0.030156 | -0.012878 1.000000 | -0.147140 | -0.073238 -0.084215 0.513820
of Hang 2 | -0.060192 0.023808 0.283148 | -0.069128 0.015671 -0.030231 0.038334
Seng 3 0.038640 | -0.036256 0.541011 | -0.067183 | -0.005557 0.027095 0.112664
= 1 0.018824 | -0.177612 0.080534 | 1.000000 | -0.095985 -0.103165 0.540656
ofeipc())giﬁ 2 | -0.066522 | -0.081557 0.147631 | 0.132780 | -0.019951 -0.050461 0.182463
3 0.012288 | -0.129730 0.009836 | 0.340130 | -0.021515 0.008045 0.145256
Response 1 | -0.024224 | -0.161772 0.017255 | -0.194252 1.000000 -0.122347 0.561434
of NIKKEI 2 | -0.060769 | -0.048834 0.177872 | -0.064594 0.286495 -0.047299 0.101419
225 3 0.010615 | -0.127773 | -0.027052 | -0.111673 0.344673 0.008259 0.164905
Response 1 | -0.002778 | -0.116364 0.046339 | -0.145154 | -0.113008 1.000000 0.257505
of SSE 2 | -0.061655 | -0.106980 0.027914 | -0.033541 | -0.029264 0.289837 0.060426
COMPO 3 | -0.003519 | -0.136270 0.061457 | -0.092912 | -0.032732 0.430118 0.113635
Response 1 0.017306 0.131465 0.024402 | -0.092810 0.067185 0.027238 1.000000
of S& P 2 0.047252 0.228082 | -0.166368 | -0.006158 0.055615 0.094946 0.131197
500 3 0.034717 0.171149 | -0.061460 | 0.102241 0.052240 0.019920 0.352824

Source: Author’s calculation
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Theoutcomesreved that selected stock marketsin Asiagenerally respond to shocksof each

other with amoderate degree of efficiency. In short term a so the Chinese market remained
isolated during the pre-crisis period. It hasresponded little only with Kospi and Hang Seng.
Response of Indian BSE 30 has maximum to Hang Seng in pre-crisisperiod. In pre-crisis
period al the Asian markets hasresponded significantly to shocksof U S.

Incrisisperiod Indian BSE 30 and U SS& P 500 responded significantly to one unit shock
of Malaysian FT SE though the responses were negative. In crisis period the responses of
different Asian market wereweak for the shocksof U Smarket and the U Smarket remains
unableto influenceto Asian market to the extent asobserved in pre-crisisperiod. Incrisis
period some sorts of tie up in the Japan, South K oria, Chinaand Hong Kong market have
been observed, which sustained to post-crisis period also. In post crisis period the U S
market failsto regainitsmomentum of influencing the Asan markets.

Concluson

Thispaper examinesthelong-run and short-run causal relationship among six Asian stock
markets and a so consderstheir interactionswith the market leader USA. While examining
the cointegrating relationship among the stock markets, we pay specid attention to the effects
that has engendered by 2008 Global financial crisis.

Onapolicy leve, cointegration suggests|esslong-run diversification benefit frominvesting
across countries. When the markets areintegrated then the regional stock exchangesattract
investorstoinvest their money in regiona market to tap the benefits of higher liquidity and
lesser transaction costs. But asthe Asian markets are not cointegrated it loses such benefits
and the marketslargely depend on substantial amount of foreign capital inflows. Asaresult
withdrawal of foreign capital by foreigningtitutiona investors (Fl1s), especidly of USA, from
the Asian market leadsto sudden market crash.

But even thelong run equilibrium rel ationship is absent among the Asian markets, the short
term dynamics of the markets cannot beignored. The study observed significant amount of
responsesfor one unit of impulsein several Asan marketsaswell asthe U Smarket.

The macro economic factorsthat are responsible to the observed behavior of Asiastock
markets and the U S market are beyond the scope of this paper and may remains as the
scopeof further research.
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