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Abstract

The paper investigates linkages between the Korea stock market and each of the
major Asia-Pacific stock markets, namely those of the Japan, China, Australia, New-
Zealand, We employs the Johansen technique to test for pairwise cointergration between
the Korea stock market and each of the major Asia-Pacific stock markets. The major
stock indices of the markets are used, from 1 September 2006 to 31 August 2010. The
results from the test implies that the Korea market is not cointergrated with any of
the major Asia-Pacific markets during the period. Our study implies that there are no
long-run linkages between the Korea and any of the major Asia-Pacific stock markets.
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1. Introduction

The Asia-Pacific stock markets have recently received great attention, especially after
the financial market crisis in 1997-1998. The market microstructure of Asia-Pacific stock
exchanges are reported in Comerton-Forde and Rydge (2006). Chua and Mitchell (2002)
found the influence of cultural factors on price clustering from Asia-Pacific stock markets.
The issue of linkages among these national stock markets has attracted significant attention.
Hung and Chung (1995) studied the interdependence of five major Asian emerging equity
markets. Choi (2006) examined the correlation for some East Asia equity markets using
daily return series from 1991 to 2005. An empirical studies have conducted in Korea stock
market (Choi et al., 2007; Shin, 2006; Shin, 2008; Shin, 2009). Especially, Shin (2009) found
the causality of Fluctuation exchange rate and interest rate in the Korea market under
global economic crisis.

Interrelations and linkages among the stock markets are studied by estimation and testing
for the presence and number of cointegrating vectors. Cointegration relationships allow for
the description of stable long-run stationary relationships among integrated variables, and
are defined as linear combinations of these non-stationary variables achieving stationarity.
When a meaningful interpretation can be attached to this linear combination, it implies that
the series do not drift apart and moving together by some long-run equilibrium relationship.
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Numerous empirical studies have employed cointegration techniques to explore international
stock market linkages. From the first work by Engle and Granger (1987) and including more
recent works such as Copeland (1991), Kanas (1998), Syriopoulos (2004) and D’Ecclesia and
Costantini (2006), cointergration test is a powerful technique for investigating independence
and common trends among international stock markets.

The objective of this paper is to provide evidence on the linkages between the Korea and
Asia-Pacific stock markets. We focus on the five major Asia-Pacific stock markets, namely
the Korea, Japan, China, Australia and the New Zealand, and investigate the linkages
between the Korea and each of these Asia-Pacific markets using pairwise cointergration test.
To test for cointergration, we use the Johansen technique (Johansen, 1988). The Johansen
technique is preferred to the Dickey-Fuller cointegration test (Engle and Granger, 1987),
because of their higher power in comparison to the Dickey-Fuller cointegration test and
their property of invariance to different normalizations of the cointergrating regression. The
results from the test represent that there are no long-run linkages between the Korean and
any of the major Asia-Pacific markets. It implies that the Korea stock market does not
exhibit any tendency to move together with any of major Asia-Pacific markets.

The rest of the paper organized as follows. Section 2 provides a description of the data
and the applied methodology. Section 3 presents the results from the cointegration tests and
discusses the findings. Finally, section 4 provides conclusions.

2. Data and methodology

2.1. Data

The Asia-Pacific stock markets included in our study are Australia, China (Hong Kong),
Japan, Korea, and New Zealand which have a huge growth in the region with a strong track
record. We use daily closing values for the stock indices: the All ords for Australia; the
Hang Seng Index for Hong Kong; the NIKKEI 225 for Japan; the KOSPI for Korea; the
NZ50 for New Zealand. The period under examination extends from 1 September 2006 to
31 August 2010. The data used for the tests are taken from the Informax. The indices are
expressed in natural logarithms.

2.2. Methodology

We consider the pairwise cointegrating regression

yt = a+ bxt + zt

where zt is the residual series of the cointegrating regression, and yt and xt are the two
variables to be tested for integration. The multivariate technique for cointegration and
vector error correction are developed by Johansen (1988). Our technique is based on the
vector autoregressive (VAR) system of n× 1 vector of I (1) variables Xt :

Xt = µ+ Γ1Xt−1 + · · · + ΓpXt−p + εt

where Γ1, · · · ,Γp are n× n matrices of coefficients, p is the lag length, and εt is assumed to
be an i.i.d Gaussian process. Utilizing maximum likelihood estimation, Johansen developed
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two statistics to test for the null hypothesis of no cointegration:

λtrace(r) = −N
n∑

i=r+1

ln(1 − λi)

λLR(r, r + 1) = −N ln(1 − λr+1)

where N is the sample size, r is the number of distinct cointegrating vectors, and λ1, · · · , λn
are the n squared canonical correlations between the Xt−p and ∆Xt series, which arranged
in descending order, so that λi > λj for i > j. These statistics are called Johansen’s Trace
Statistic and Johansen’s Likelihood Ratio Statistic. This method is invariant to different
normalizations (Wei, 2006).

3. Empirical results

3.1. Unit roots tests

Prior to testing for cointegration, unit root tests are performed for each of the national
stock indices involved in order to determine the order of integration of each of these indices.
The Augmented Dickey-Fuller (ADF) test with a deterministic trend was used, and per-
formed on both the levels and first differences of the equity indices. The statistics, τt, are
based on the Dickey-Fuller regression

∆xt = c0 + c1t+ c2xt−1 + wt

where t denotes the time trend, xt denotes the stock market index, ∆ denotes the first
differences of series xt, and wt is the white noise error term. If the error term is not a white
noise, lags of ∆xt were added to the above regression. The results of the ADF test are
presented in Table 3.1.

Table 3.1 Unit Root Tests

levels
Korea Japan Hong-Kong Australia New-Zealand

lag 0 1 1 0 0
τt -2.47 -1.67 -1.83 -1.45 -1.27

differences
Korea Japan Hong-Kong Australia New-Zealand

lag 0 1 1 0 0
τt -38.62 -42.54 -35.36 -45.32 -35.58
notes) The critical value at the 5% level is -3.41 (Wei, 2006, p593, Table G)

Each stock index is non-stationary in levels and stationary in first differences, suggesting
that the stock indices are individually integrated of order 1, I (1).

3.2. Cointergration test

On the basis of the result presented in Table 3.1, we proceed to test whether the Korean
stock market is pairwise cointegrated with each of the stock market in the Japan, Hong
Kong, Australia and the New Zealand. Table 3.2 reports the results of tests of the stock
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indices for the period by EViews 6. EViews 6 implements VAR-based cointegration tests
using the methodology developed in Johanson. The lag length for each VAR is established
by likelihood ratio tests of alternative lag lengths. We started with an upper limit of 25 lags,
and then we chose 20 for Korea-Japan and Korea-Hong Kong, and 25 for Korea-Australia
and Korea-New Zealand. The number of cointegrating vectors is denoted by r.

Table 3.2 Cointegration Tests

5% Korea Korea Korea Korea
H0 HA Critical value -Japan -Hong Kong -Australia -New Zealand

LR statistic
r = 0 r = 1 14.50 11.65 12.74 10.73 5.87
r ≤ 1 r = 2 8.08 0.65 2.36 1.10 0.56

Trace statistic
r = 0 r ≥ 1 17.97 11.66 12.82 10.78 5.90
r ≤ 1 r ≥ 2 8.08 0.65 2.36 1.10 0.56
notes) Critical values are from Wei, 2006, pp440-441, Table 17.2, 17.3.

For the period, in all cases the values of both statistics are below the corresponding critical
values, suggesting that the null hypothesis of no cointegration can not be rejected in any case.
From the result, we can suggest that the Korea stock market is not pairwise cointegrated
with any of the major Asia-Pacific stock markets during period.

4. Conclusion

The linkages between the Korea and the four major Asia-Pacific stock markets, those of
the Japan, Hong Kong, Australia and the New Zealand has been examined using cointegra-
tion methods. The period under examination extends from 1 september 2006 to 31 August
2010. From the analysis, it is found that the Korean stock index, KOSPI, is not pairwise
cointegrated with NIKKEI 225, Hang Seng Index, All ords, and NZ50. The result implies
that there are no long-run linkages between the Korea and the major Asia-Pacific stock
markets. The finding of no linkages between these stock markets can be interpreted from a
portfolio diversification perspective. Therefore, this result can be valuable to investors and
financial institutions holding long-run investment portfolios.
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