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Abstract
This research aims to reveal the time-series clsanfiehe relationships of stock returns
between Asian emerging markets and the stock nsikedapan. Our contributions in this
paper are as follows. First, we statistically régdathat the relationships between stock
returns of Asian emerging markets and returns ef Japanese equity markets recently
gradually increased. Second, our empirical tede atvealed that right after the Lehman
Shock, the linkage between the stock returns inkiwds of markets particularly increased.
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1. Introduction

Stock market integration and stock return comovdmeme important research topics in
finance. There exist several exciting preceding aad studies such as Kang and Stulz
(1997), Choe et al. (2005), Dvorak (2005), Chaal ef2007), Pukthuanthong and Roll (2009),
Bae et al. (2012), and Billio et al. (2012). As &&rwe know, however, there seems to be few
studies which examine the stock return comovembewntfocusing on the linkage between
Asian emerging markets and the Japanese markettheEuviewing these studies, there
seems to be little study which explore by dividsample periods into two periods that are
before and after the US Lehman Shock. Considehinget backgrounds and motivations, we
aim to clarify how the stock return covariationdvien Asian emerging markets and the
Japanese markets have changed. This is our olgjectithis study. For this purpose, we
exploit the indices of the Morgan Stanley Capitaletnational (MSCI) for eight Asian
emerging stock markets with the Japanese stock.inde
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The followings are this paper’s contributions. Eiwge revealed that the covariations of stock
returns between Asian emerging markets and thendapamarkets recently gradually
increased. Next, we empirically showed that rigkterathe period of the US Lehman Shock,
the covariations between stock returns in thesekimas of markets particularly increased.

The rest of the paper is organized as follows.tFBgction 2 documents the data and our
research design, Section 3 demonstrates the resfulbsir empirical tests, and Section 4
concludes the paper.

2. Data and Research Design

In our empirical tests, we exploit the stock retdata derived from the indices of the MSCI
and derived from the Tokyo Stock Price Index (TORIKhese data are weekly and supplied
by the Nikkei Inc. In this paper, we investigate tstock return correlations between the
Japanese and Asian emerging markets. More spélgifitze focus in our empirical analysis

is on eight Asian emerging stock markets of Chimalia, Indonesia, Korea, Malaysia,

Philippines, Taiwan, and Thailand.

Next, we set the following four sub-periods to gael (1) The period of 178 weeks before
the US Lehman Shock that spans from November 2d1 20 April 16, 2005 (We call this
period as ‘the sub-period I'); (2) The period oBlweeks before the US Lehman Shock that
spans from April 23, 2005 to September 13, 2008 Qalkthis period as ‘the sub-period II');
(3) The period of 178 weeks after the US Lehmarckiioat spans from September 20, 2008
to February 11, 2012 (We call this period as ‘tbb-geriod 1II). In addition to the above
three periods, we also use 30 week period, rigietr dhe US Lehman Shock, which spans
from September 20, 2008 to April 11, 2009 (We ¢his period as ‘the Lehman Shock
period’).

Exploiting the above data, we statistically comptire stock return correlation coefficients
between the Japanese and the above Asian emergirigtsn We compute the correlation
coefficients for past 20 weeks. That is, we impletrthe Welch’s test. In the test, the null
hypothesis is that the mean values of the cormglatoefficients of returns in two markets are
equal in two compared periods, while the altermatiypothesis is the mean values of the
correlation coefficients of returns in two markate different in two compared periods. More
concretely, followings are the alternative hypotsesf our five Welch's tests: (1) The mean
value of the correlation coefficients in ‘the sudrpd I' is lower than the mean value of the
correlation coefficients in ‘the sub-period II';)(Zhe mean value of correlation coefficients
in ‘the sub-period I is lower than the mean vaiaéthe sub-period III’; (3) The mean value
of correlation coefficients in ‘the sub-period $ lower than the mean value in ‘the Lehman
Shock period’; (4) The mean value of correlatioeftioients in ‘the sub-period II' is lower
than the mean value in ‘the Lehman Shock periofl); The mean value of correlation
coefficients in ‘the sub-period Il is lower thahe mean value in ‘the Lehman Shock period’.
Moreover, the time-series dynamics of correlatiorfficients of stock returns between the
Japanese and eight Asian emerging countries aibitexhin Panels A to H in Figure 1.

3. Empirical Results

This section documents our empirical results. (i9tFPanel Bs of Tables 1 and 2 show that
the correlation coefficients between stock retunn8sian emerging markets and those in the
Japanese markets increase in ‘the sub-perioddii th ‘the sub-period I' except for the cases
of China, Malaysia, Taiwan, and Thailand. (2) SedPanel Cs of Tables 1 and 2 indicate
that the correlations between all eight Asian eimngrgnarkets and the Japanese markets are
higher in ‘the sub-period IlI' than in ‘the sub-pmat I'. (3) Third, Panel Ds of Tables 1 and 2
exhibit that the correlations between all eight alssiemerging markets and the Japanese
markets are higher in ‘the Lehman Shock periodhtima‘the sub-period I'. (4) Fourth, Panel
Es of Tables 1 and 2 indicate that the correlatiogisveen all eight Asian emerging stock
market returns and the Japanese stock returnggimer fin ‘the Lehman Shock period’ than in
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‘the sub-period II'. (5) Finally, Panel Fs of Tabl# and 2 show that the correlations between

all eight Asian emerging markets and the Japaneskets are higher in ‘the Lehman Shock
period’ than in ‘the sub-period Il To sum up,etrstock return covariations recently

gradually increased and particularly, in the perraght after the Lehman Shock, these
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Table 1. The Results of Welch's Tests: Relations with Chindia, Indonesia, and Korea

Panel A Means and Standard Deviations of Cormiafioefficients of Returns for Four Periods

Sample Periods Statistic China India Indonesia Korea
November 24, 2001 to Mean 0.4640 0.3142 0.1781 0.5148
April 16,2005 SD 0.1742 0.1894 0.2010 0.1344
April 23, 2005 to Mean 04771 0.3723 0.3424 0.6293
September 13, 2008 o, 0.2928 0.2473 0.2840 0.1665
September 20, 2008 t¢ Mean 0.6497 0.5343 05310 0.6809
Pelwlem i, 22 o 0.1470 0.2318 0.1954 0.1796
September 20, 2008 t¢ Mean 0.7208 0.6831 0.6470 0.7195
AP 2l 200 SD 0.0973 0.1343 0.1499 0.0481

Panel B Results for Welch's Tests: The Mean Valuthe Correlation Coefficients of Returns for Nomeer 24, 2001 to
April 16, 2005 < The Mean Value of the Correlati@oefficients of Returns for April 23, 2005 to Septeer 13, 2008

t-value for Welch'’s tests 0.5154 2.4893*** 6.3013*** 7.1410***

p-value 0.3033 0.0066 0.0000 0.0000

Panel C Results for Welch’s Tests: The Mean Valutbe Correlation Coefficients of Returns for Nomeer 24, 2001 to
April 16, 2005 < The Mean Value of the Correlati@oefficients of Returns for September 20, 2008ebr&ary 11, 2012

t-value for Welch'’s tests 10.8718*** 9.8120*** 16.7963*** 9.8817***

p-value 0.0000 0.0000 0.0000 0.0000

Panel D Results for Welch's Tests: The Mean Valiie Correlation Coefficients of Returns for Noweer 24, 2001 to
April 16, 2005 < The Mean Value of the Correlatoefficients of Returns for September 20, 2008 poilAL1, 2009

t-value for Welch'’s tests 11.6485*** 13.0252*** 15.0082*** 15.3230***

p-value 0.0000 0.0000 0.0000 0.0000

Panel E Results for Welch'’s Tests: The Mean Valfuée Correlation Coefficients of Returns for A@8, 2005 to
September13, 2008 < The Mean Value of the Coralafioefficients of Returns for September 20, 2@0&gril 11, 2009

t-value for Welch’s tests 8.6294*** 10.1151% 8.7841** 5.9072%*

p-value 0.0000 0.0000 0.0000 0.0000

Panel F Results for Welch’s Tests: The Mean Valube Correlation Coefficients of Returns for Sepber 20, 2008 to




Chikashi Tsuiji 202

February 11, 2012 < The Mean Value of the Correfa@€oefficients of Returns for September 20, 2@08ril 11, 2009

t-value for Welch’s tests 3.3996*** 4.9521%** 3.7371%** 2.3975%**

p-value 0.0006 0.0000 0.0003 0.0088

Notes: In panel A, ‘Mean’ denotes the mean valoe20 week historical correlation
coefficients between stock returns in the emergmaykets and those in the Japanese
markets. Further, ‘'SD’ means the standard deviatioh20 week historical correlation
coefficients between stock returns in the emergmaykets and those in the Japanese
markets. In panels B to F, *** denotes the stat@tisignificance at the 1% level, **
denotes the statistical significance at the 5% lJeamd * denotes the statistical
significance at the 10% level, respectively.

Table 2. The Results of Welch’s Tests: Relations with MalayPhilippines, Taiwan, and
Thailand

Panel A Means and Standard Deviations of Cormiafioefficients of Returns for Four Periods

Sample Periods Statistic Malaysia Philippines Taiwan Thailand
November 24, 2001 to Mean 0.3114 0.1482 0.4334 0.3942
April 16,2005 ) 0.1788 0.2064 0.2520 0.1457
April 23, 2005 to Mean 0.3362 0.4571 0.4594 0.3760
September 13, 2008 o, 0.3083 0.2427 0.2602 0.1858
September 20, 2008 t¢ Mean 0.5390 0.4921 0.5605 0.4687
Pelwlem i, 22 o 0.1789 0.1739 0.2443 0.1944
September 20, 2008 t¢ Mean 0.6674 0.6169 0.7421 0.7208
AP 2l 200 SD 0.0871 0.1336 0.0658 0.1194

Panel B Results for Welch's Tests: The Mean Valuthe Correlation Coefficients of Returns for Nomeer 24, 2001 to
April 16, 2005 < The Mean Value of the Correlati@oefficients of Returns for April 23, 2005 to Septeer 13, 2008

t-value for Welch'’s tests 0.9586 12.9385*** 0.9586 -1.0250

p-value 0.1692 0.0000 0.1692 -

Panel C Results for Welch’s Tests: The Mean Valutbe Correlation Coefficients of Returns for Nomeer 24, 2001 to
April 16, 2005 < The Mean Value of the Correlati@oefficients of Returns for September 20, 2008ebr&ary 11, 2012

t-value for Welch'’s tests 4.8338*** 17.0019*** 4.8338*** 4.0955***

p-value 0.0000 0.0000 0.0000 0.0000

Panel D Results for Welch's Tests: The Mean Valiie Correlation Coefficients of Returns for Noweer 24, 2001 to
April 16, 2005 < The Mean Value of the Correlataefficients of Returns for September 20, 2008 pailAL1, 2009

t-value for Welch'’s tests 13.7917** 16.2256*** 13.7917** 13.3957***

p-value 0.0000 0.0000 0.0000 0.0000

Panel E Results for Welch'’s Tests: The Mean Valfuée Correlation Coefficients of Returns for A@8, 2005 to
Septemberl3, 2008 < The Mean Value of the Coralafioefficients of Returns for September 20, 2@0&gril 11, 2009

t-value for Welch'’s tests 12.3400*** 5.2509*** 12.3400*** 13.3270%*

p-value 0.0000 0.0000 0.0000 0.0000
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Panel F Results for Welch’s Tests: The Mean Valutbe Correlation Coefficients of Returns for Sepber 20, 2008 to
February 11, 2012 < The Mean Value of the Cormfa€oefficients of Returns for September 20, 2@08gril 11, 2009

t-value for Welch'’s tests 8.2899*** 4.5116*** 8.2899*** 9.6128***

p-value 0.0000 0.0000 0.0000 0.0000

Notes: In panel A, ‘Mean’ denotes the mean valoe20 week historical correlation
coefficients between stock returns in the emergmaykets and those in the Japanese
markets. Further, ‘SD’ means the standard deviatioh20 week historical correlation
coefficients between stock returns in the emergmaykets and those in the Japanese
markets. In panels B to F, *** denotes the statatisignificance at the 1% level, **
denotes the statistical significance at the 5% lJeamd * denotes the statistical
significance at the 10% level, respectively

4. Conclusions

This paper examined the covariations of stock nstlretween eight Asian emerging markets
and the Japanese equity markets. In our analysis,fogus on the difference of the

correlations in the periods before and after the lédBman Shock. Our empirical studies
implemented in this paper supplied the followinge&lacontributions.

e First, we statistically revealed that covariatiaistock returns between Asian emerging
markets and the Japanese markets recently gradoeidased.

e Second, we empirically derived that in the perigghtr after the US Lehman Shock,
covariations between stock returns of Asian emergnarkets and those of the Japanese
markets particularly increased.

As above, our derived evidence demonstrated in gstidy will contribute to the body of
academic research in finance. We consider thatdutlated research exploiting our findings
and related data may be also valuable, and thes@stwith more technical tools are our
future works.
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