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EMPIRICAL TESTING OF ASIAN STOCK MARKET LINKAGES 

WITH INDIAN STOCK MARKET :  
A COINTEGRATION APPROACH 
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In the era of globalisation, the economies are getting more interconnected as well as interdependent. Such interdependence 
may have ramifications for the diversification opportunities available to international investors. This paper attempts to study 
the interdependence of the Indian stock market with eight other Asian stock markets in terms of cointegration and causality. 
It considers the time period from January 2001 to June 2013 and examines the cointegrating vectors, adjustment vectors and 
direction of causality through Augmented Dickey–Fuller (ADF) Test, Engle Granger Cointegration Test, Johansen Test (with 
structural breaks), Vector Error Correction Model (VECM), and Granger Causality Test. The results indicate that Indian 
market is cointegrated with various Asian markets and there is evidence of instantaneous correlation and granger causality 
between the markets as well. In other words, Bombay Stock Index (BSE) moves in tandem with other Asian Indices.  
Keywords: Stationarity, ADF test, Cointegration, Engle Granger Cointegration, Johansen Test, Vector Error Correction 
Model (VECM), Granger Causality, Structural Breaks 

INTRODUCTION 
In today’s era of globalisation, the economic conditions prevailing in one country may have impact on the 

economic conditions of other countries. The growing linkages in the global economy has lead to an interesting 
phenomenon of interdependency among the stock markets. Generally an investor assumes to reduce the risk of his 
portfolio by diversifying funds across sectors and nations. However, the strategy of diversification may not give 
the desired results if the cross correlations, causalities and the interlinkages between the different stock markets 
are not explored. Cointegration is the statistical property shared by two time series which share common drift. It 
improves the analysis of the relationships shared by a number of variables over a period of time. Cointegration 
analysis is the appropriate tool which analyses the causality as well as its direction of impact within a group of 
nations. Certainly no country can escape from the impact of this phenomenon because in case of globalised 
markets the assets get affected by international factors while in case of domestic markets the assets get influenced 
by local factors. This present study aims to explore the interdependency of stock markets in terms of cointegration 
and causality between the stock markets of Asia and Indian stock market in the presence of structural breaks.  

REVIEW OF LITERATURE 
Agmon (1972) studied interdependency between the markets of the US, UK, Germany and Japan for the 

time period of 1961 to 1966. He explained that the reasons for interdependency are economic relations between 
the countries. Ripley (1973) stated that countries which have allowed foreign capital investments are 
interdependent. Talyor and Tonks (1989) tested the market cointegration between Britain, Germany, Japan, US 
and Holland after abolishment of currency restrictions in Britain in 1979. Byers and Peel (1993) found no 
cointegration between the markets of USA, Britain, Germany, Japan, and Holland. Similarly, Richards (1995) 
also found no cointegration between the markets of Australia, Austria, Canada, France, Germany, Denmark, 
Hongkong, Italy, USA, Japan, Britain, Sweden, Switzerland, Holland, Norway and Spain. Cheung and  
Mak (1992) observed that seventeen stock markets as cointegrated with each other.   Choudhry (1997) studied the  
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cointegration among markets of Arzentina, Brazil, Colombia, Mexico, Venezuela and USA, and highlighted the 
dominant influence of USA. Huang et al., (2000) found that there was no interdependence between USA, Japan, 
China, HongKong, Taiwan, South China in the long run but USA market led the rest in the short run. Brari (2003) 
used different time windows to measure the integration scores for six Latin American countries for the period 
1988-2001. He concluded that the trend was towards the regional integration in the early 1990s, although the pace 
of globalisation was picking up. Aggarwalet al., (2003), Kearney and Poti (2004), Voronkova (2004) and Kearney 
(1998) favoured that formation of regional economic and political integrations led to financial integration of stock 
markets as well.  

Aggarwal et al., (2005) investigated the long-run and short-run linkages between Indian stock market and 
the stock markets in developed countries i.e. US, UK and Japan after 1990. They employed bivariate Granger 
causality, VAR and Multivariate Johansen Cointegration test and found that Indian market is responsive towards 
the dynamics of the developed markets. It was observed that US and Japan markets influence the Indian stock 
market in the short run. Chattopadhyay and Behera (2006) found that Indian stock market was not cointegrated 
with the developed markets. However, they found evidence for short term impact of Indian market with USA, UK 
and Hongkong. They also found that there was no causality between Japanese stock market and Indian stock 
market. Beyer et al., (2009) examined the Fisher effect in the long run i.e. the relationship between the inflation 
and interest rates. They argued that a break in the cointegrating regression introduced a spurious unit root which 
leads to rejection of cointegration. They applied break tests and tested for nonlinearity in the cointegrating relation 
with post-war data for 15 countries and found that after accounting for breaks, the empirical results support 
cointegration. Khan (2011) examined the extent to which the countries were in the long run cointegration process 
covering the period from 1999 to 2010. He considered US and twenty two developed and developing countries 
and observed that China, Malaysia and Austria were not cointegrated with US and were also not sensitive to the 
global index, and thus, were good for diversification. Dritsakis (2012) investigated the stability of long run money 
demand functions for real narrow money in Greece over the period of 2001 to 2010. Considering three structural 
breaks in the cointegration, the analysis supported one cointegrating vector. Paramati et al., (2012) investigated 
the long run relationship between Australia and three developed markets (Hong Kong, Japan and Singapore) and 
four emerging markets (China, India, Malaysia and South Korea) Asia. The time frame for the study was 
September 1999 to May 2012. They employed bivariate and multivariate Engle Granger cointegration and 
Johansen cointegration tests, and Granger causality test. They tested cointegration on structural breaks and 
observed that Australia and Asian markets were less cointegrated.  

The present study aims to fill the research gap by considering the long term and instantaneous relationship 
in the Asian markets considering the structural breaks. The ongoing debates on this topic are still controversial. 

OBJECTIVE OF THE STUDY 
The study analyses the interlinkages between the Asian markets specifically in relation to the Indian stock 

market. The objective of the study is to analyse the interdependence, in terms of cointegration and causality, 
between the Indian stock market and other Asian markets like Australia, Hongkong, Indonesia (Jakarata), 
Malaysia, Korea (Seoul), Japan, China and Taiwan. 

RESEARCH METHODOLOGY 
The present research focuses on the movements in the market indices, which include All Ordinaries Index 

(Australia), Hangseng Index (Hongkong), Composite Index (Indonesia), FTSE Bursa Malaysia KLCI Index 
(Malaysia), NIKKEI 225 Index (Japan), KOSPI Composite Index (Seoul), TSEC Weighted Index (Taiwan),  
SSE Composite Index (China) and BSE 30 Index (India). It uses the closing prices of these main stock indices for 
further analysis.  
 The period taken for the study is January 2001 to June 2013. The closing prices are taken from the 
respective websites of the stock exchanges. These prices are harmonised for all the stock indices and the 
remaining data was eliminated so as to bring the whole set of information on the same timeline. The tools which 
have been applied in the study are Augmented Dickey Fuller test for test stationarity of series, Engle Granger Test 
and Johansen test for testing cointegration without and with structural breaks, Vector Error Correction Model to 
estimate the long and short run relationship, Granger causality test to assess the direction of relationship (long 
term and instantaneous). 
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DATA ANALYSIS AND DISCUSSION  
The closing prices for different stock indices have been considered for the study. The natural log of the 

closing prices has been considered for further analysis. The variables may named as IND, AUS, HONG,INDO, 
MALAY, KOREA, JAP, CHINA, TAI for the natural logarithmic values of the indices for India, Australia, 
Hongkong, Indonesia, Malaysia, Korea, Japan, China and Taiwan respectively. The statistics in Table 1 reveals 
that returns of Asian markets hover around on the same average of approximately 8±1%. At the same time, 
considering the standard deviation and variance, it can be observed that the volatility has a wider range for the 
returns. 

First, the variables are tested for the presence of unit root with the help of Augmented Dickey Fuller 
(ADF) test. The Null Hypothesis for the ADF test is (Ho) that ‘The series of the variable contains unit root and is 
not stationary’. On conducting ADF test on the series of the variables it is evident that the series are non 
stationary in levels and stationary in differences, as shown in results in Table 2. 

 
Table 1. Descriptive Statistics for the Indices 

        IND AUS HONG INDO MALAY KOREA JAPAN CHINA TAI 
Mean 9.1442 8.3429 9.7031 7.2662 6.9412 7.1057 9.3302 7.6391 8.7899 
Standard  Error 0.0135 0.0045 0.0062 0.0165 0.0064 0.0087 0.0045 0.0078 0.0043 
Standard Deviation 0.6629 0.2181 0.3045 0.8086 0.3127 0.4264 0.2222 0.3826 0.2124 
Variance 0.4394 0.0476 0.0927 0.6538 0.0978 0.1818 0.0494 0.1464 0.0451 
Minimum 7.8633 7.8911 9.0401 5.8373 6.316 6.1573 8.8781 6.9192 8.1587 
Maximum 9.9491 8.8325 10.3621 8.5593 7.4891 7.7 9.8126 8.7055 9.1911 
Sum 21936.8 20014.7 23277.8 17431.6 16651.9 17046.5 22383.2 18326.1 21086.9 
Count 2399 2399 2399 2399 2399 2399 2399 2399 2399 
Confidence Level 
(95%) 

0.0265 0.0087 0.0122 0.0324 0.0125 0.0171 0.0089 0.0153 0.0085 

Source: Author’s calculations based on secondary data 
 

All the variables are first tested for the presence of unit root with the lag truncation parameter taken on 
the basis of Akaike Information Criteria (AIC) and then tested down to the lag truncation parameter given by 
Bayesian Information Criteria (BIC). The series for all variables contain unit root and are thus non stationary in 
nature. As the series are not stationary, so in order to make them stationary, first differences has been considered 
and the revised series have been tested for the presence of unit root by applying ADF test. It was found that the 
revised series (obtained from taking differences) are stationary in nature.  
  
Table 2. Results for ADF Test (with constant and trend) for the Indices 

Indices ADF Test Results (with levels) ADF Test Results (with differences) 

 
Lag Truncation 

parameter* 
Lag Truncation  

parameter** 
Lag Truncation                                        

parameter* 
Lag Truncation 

parameter** 

IND 31 -1.863 0.673 1 -1.66 0.76 31 -8.481 0 1 -47.625 0 
AUS 26 -1.644 0.775 1 -1.562 0.807 26 -9.322 0 1 -49.529 0 
HONG 1 -2.707 0.233 1 -2.707 0.233 1 -49.705 0 1 -49.705 0 
INDO 15 -2.66 0.252 2 -2.263 0.453 15 -11.301 0 2 -45.530 0 
MALAY 3 -2.552 0.302 1 -2.44 0.357 3 -34.033 0 1 -34.033 0 
KOREA 22 -2.66 0.251 1 -2.524 0.316 22 -9.840 0 1 -49.750 0 
JAP 23 -1.757 0.725 1 -1.792 0.708 23 -10.264 0 1 -49.726 0 
CHINA 17 -1.730 0.737 1 -1.536 0.817 17 -10.85 0 1 -48.870 0 
TAI 2 -2.718 0.228 1 -2.718 0.228 2 -29.155 0 1 -47.700 0 

Source: Author’s calculations based on secondary data          
Notes: *as per AIC criteria   **tested down upto BIC criteria       

 
With the fulfilment of the basic condition i.e. series being non stationary in levels and stationary in 

differences, further testing for cointegration can be carried out. Two or more series are said to be cointegrated if 
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they stay close to each other even if they “drift about” as individual processes. Cointegration thus implements the 
notion that there are feedbacks, i.e. servo-controls,  that keep the markets mutually aligned.  

Engle Granger test for cointegration provides for an evidence for a cointegrating relationship if:  
(a) The unit-root hypothesis is not rejected for the individual variables. (b) The unit-root hypothesis is rejected for 
the residuals from the cointegrating regression.On the first run of cointegrating regression, it is found that the 
Taiwan has the least significant coefficient value. Thereafter, reiterating the cointegrating regression by dropping 
off the Taiwan series from the regression it is found that all the coefficients are significant and the regression is 
not spurious, which is supported by the value of R squared and the Durbin Watson statistic. Further, the unit root 
hypothesis for the residuals from the regression also gets rejected, thereby confirming the presence of 
cointegration equation as shown in Table 3. Hence, it can be inferred that all the considered markets except 
Taiwan have some sort of harmony in their movements which can tested further.  
Table 3. Result of Cointegrating Regression for Engle Granger Test of Cointegration 

Cointegrating regression (OLS for n 1-2399) 
Dependent variable: India 
 Coefficient Std. Error t-ratio P-value 
Const       0.538761 0.152252 3.539 0.0004 
AUS 0.320812 0.03248 9.877 1.40E-22 
HONG   0.559964 0.024198 23.14 4.45E-107 
INDO      0.734584 0.015512 47.36 0 
MALAY 0.94361 0.027954 33.76 1.33E-204 
KOREA 0.313764 0.021156 14.83 1.14E-47 
JAP 0.0706904 0.019694 3.589 0.0003 
CHINA   0.0180259 0.008035 2.243 0.025 
SSR 15.9689  Std Er.   0.081724 
R-squared                                             0.984844 Adjusted R2  0.984799 
Rho                                                        0.97063 Durbin-Watson   0.058619 
Testing for a unit root in residuals 
Augmented Dickey-Fuller test for residuals including one lag of (1-L) residuals from cointegrating regression for n=2397 unit-
root null hypothesis: a = 1 
Model: (1-L)y = (a-1)*y(-1) + ... + e 
Test statistic: tau_c(8) = -5.48864 
Asymptotic p-value 0.02394 

Source: Author’s calculations based on secondary data 

This cointegrating regression gives an estimate of the coefficients in the model. As the ADF testing of 
residuals support the presence of multivariate cointegration, still it would be interesting to investigate for the 
bivariate cointegration between Indices. The results for the ADF test on the residuals obtained by Engle Granger 
Cointegration Regression are given in Table 4. It is clear that Null hypothesis for the ADF test is not rejected, 
thereby not confirming bivariate cointegration between India and other market Indices. Johansen test provides us 
with the number of cointegrating vectors in the system with the coefficients for the long run as well as the loading 
factors for the vectors. 
Table 4.  Results of ADF test on the residuals of Bivariate Engle Granger Cointegration Regression 

ADF Test Results t (tau) –statistic p-value 
IND - AUS -3.7636 0.0523 
IND-HONG -3.7955 0.0515 
IND-INDO -3.2454 0.1698 
IND-MALAY -1.8586 0.8262 
IND-KOREA -3.6209 0.0748 
IND-JAPAN -1.6477 0.8891 
IND-CHINA -1.9820 0.7792 
IND-TAIWAN -2.9391 0.2917 

Source: Author’s calculations based on secondary data 
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The results for the Johansen test are given in Table 5.The trace test is looked for the null hypothesis Ho: 
There are n number of cointegrating relationships against the alternate hypothesis of cointegrating relationships. 
The results are given as below in Table 5. It can be interpreted that there exist atleast two cointegrating 
relationships. If we look at the maximum lambda test, then it is observed that there is presence of at least two 
cointegrating relationships present in the model of variables. 

 
Table 5.  Johansen test (for Unrestricted trend and constant) 

Hypothesised  
No. of CE(1) 
Rank 

Eigen value 
 

Trace test p-value Lmax test p-value 

  0 
  1 
  2 
  3 

0.029745 
0.022729 
0.018372 
0.014553 

     260.96 
188.55 
133.42 
88.952 

0.0000 
0.0074 
0.1035 
0.4263 

     72.411 
55.133 
44.467 
35.155 

0.0018 
0.0530 
0.1577 
0.3079 

Source: Author’s calculations based on secondary data 
 

According to the Granger Representation theorem, when variables are cointegrated, there must also be an 
error correction model (ECM) that describes the short-run dynamics or adjustments of the cointegrated variables 
towards their equilibrium values. The cointegrating equation and the adjustment vectors are presented in Table 6 
by conducting a vector error correction model (VECM).Cointegrating vectors (β) express the extent of 
cointegrating relationships. They present the estimate of the model (cointegrating equation). On observing the 
cointegrating vectors, it can be observed that Australia, Indonesia, China and Taiwan are equilibrating the 
adjustment to shocks.  
 
Table 6. Results for the Vector Error Correction Model 

VECM ( with unrestricted trend) 
 Log-likelihood = 63727.564  
AIC = -53.0680 
BIC = -52.8293 
HQC = -52.9812 
Cointegrating equation  
(cointegrating vectors with standard errors in ()) 
INDt-1                             1.0000 (0.00000) 
AUSt-1                                     -0.85729(0.28857) 
HONG t-1                          0.16700(0.22118) 
INDO t-1                                  -1.0612(0.22422) 
MALAY t-1                          2.5210(0.28098) 
KOREA t-1                            0.23077(0.19788) 
JAP t-1                             0.21819(0.16759) 
CHINA t-1                     -0.12068(0.066686) 
TAI t-1                           -1.5199(0.24503) 
ECM : Error Correction Terms 
                          Alpha (adjustment vector)                         Std. Error                t-ratio                     p-value 
const                           0.0147135                   0.00744887          1.975            0.0484 
∆IND t-1                 0.00603404       0.00320193          1.884              0.0596 
∆AUS t-1                  0.000575458      0.00196973                      .2922                         0.7702 
∆HONG t-1                 0.00374655       0.00299119       1.253            0.2105 
∆INDO t-1                   0.00104689                    0.00293608                    0.3566                          0.7215 
∆MALAY t-1               0.00880148                    0.00196943       4.469            0.0000 
∆KOREA t-1                    0.00246878                                 0.00312372                    0.7903          0.4294 
 ∆JAP t-1                   0.000446275                                  0.00303910                        0.1468                          0.8833 
∆CHINA t-1                 0.00133456                                  0.00323537                    0.4125                          0.6800 
∆TAI t-1                       0.0110080                                  0.00292272        3.766                          0.0002 

Source: Author’s Calculations based on secondary data 
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Alpha (α) tells the speed of adjustment coefficient, and tells us the rate at which it corrects the previous 
period disequilibrium of the system. It is found that error correction term is significant only for two variables i.e. 
Malaysia and Taiwan. So the in the considered model only Malaysia and Taiwan have short term adjustment. 

Granger causality test is conducted to check the direction of causality. The null hypothesis for granger 
causality test Ho: variable x does not granger cause variable y. It is observed that most of the indices granger 
causes index of India i.e. BSE index moves in tandem with other Asian Indices.  It is evident that almost all the 
markets i.e. Australia, Korea, Japan, Hongkong, China, Malaysia granger cause the Indian Markets. Hence, Asian 
Markets cause granger causality in Indian market. The results of the granger causality test are shown in Table 7 
(for lag order 1). 

 
Table 7. Results for Granger Causality Test 

Direction of Causality F-value (p-value) Direction of Causality F-value (p-value) 
dIND   dAUS  2.5333 (0.1116) dKOREA  dIND 26.763 (0.0000) 
dIND   dHONG 0.12534 (0.7233) dKOREA dAUS 0.17465 (0.6760) 
dIND  dINDO  12.283 (0.0005) dKOREA dHONG  0.32070 (0.5712) 
dIND  dMALAY    1.3007 (0.2542) dKOREA dINDO   0.17574 (0.6751) 
dIND  dKOREA  2.1750 (0.1404) dKOREA  dMALAY   0.80411 (0.3700) 
dIND  dJAP  2.6935e-006 (0.9987) dKOREA dJAP 2.1381 (0.1438) 
dIND  dCHINA   1.6249 (0.2025) dKOREA dCHINA   3.1314 (0.0769) 
dIND  dTAI  0.0094561 (0.9225) dKOREA  dTAI  0.061224 (0.8046) 
dAUS  dIND   26.200 (0.0000) dJAP dIND  28.426 (0.0000) 
dAUS  dHONG  1.1347 (0.2869) dJAP dAUS    1.5951 (0.2067) 
dAUS dINDO   0.20188 (0.6532) dJAP dHONG  3.4708 (0.0626) 
dAUS  dMALAY  0.076856 (0.7816) dJAP dINDO  0.28756 (0.5918) 
dAUS dKOREA   0.21970 (0.6393) dJAP dMALAY   2.6165 (0.1059) 
dAUS  dJAP  0.38869 (0.5330) dJAP dKOREA  2.1963 (0.1385) 
dAUS  dCHINA  6.1998 (0.0128) dJAP dCHINA   7.8636 (0.0051) 
dAUS  dTAI 4.6732 (0.0307) dJAP dTAI   3.8663 (0.0494) 
dHONG dIND   17.785 (0.0000) dCHINA dIND   5.8956 (0.0153) 
dHONG dAUS  0.023224 (0.8789) dCHINA dAUS 1.0905 (0.2965) 
dHONG dINDO   1.1457 (0.2846) dCHINA dHONG 1.0337 (0.3094) 
dHONG dMALAY 0.0066556 (0.9350) dCHINA dINDO    1.1288 (0.2881) 
dHONG  dKOREA 0.00058395 (0.9807) dCHINA dMALAY 0.038070 (0.8453) 
dHONG  dJAP 0.16246 (0.6869) dCHINA dKOREA   0.62760 (0.4283) 
dHONG  dCHINA  4.7253 (0.0298) dCHINA dJAP   0.63634 (0.4251) 
dHONG  dTAI   0.23100 (0.6308) dCHINA dTAI 0.0012370 (0.9719) 
dINDO  dIND 23.127 (0.0000) dTAI dIND  22.349 (0.0000) 
dINDO  dAUS  2.4732 (0.1159) dTAIdAUS  1.1041 (0.2935) 
dINDO  dHONG    3.8581 (0.0496) dTAIdHONG 0.31992 (0.5717) 
dINDO  dMALAY   0.18373 (0.6682) dTAIdINDO   0.76538 (0.3817) 
dINDO  dKOREA 5.3227 (0.0211) dTAIdMALAY 0.040215 (0.8411) 
dINDO  dJAP 0.55170 (0.4577) dTAIdKOREA 0.084883 (0.7708) 
dINDO  dCHINA   0.18808 (0.6646) dTAIdJAP 0.52872 (0.4672) 
dINDO  dTAI  1.4121 (0.2348) dTAI dCHINA   1.8978 (0.1685) 
dMALAY  dIND   6.7790 (0.0093)   
dMALAY  dAUS  1.3720 (0.2416)   
dMALAY dHONG   0.54052 (0.4623)   
dMALAY dINDO 11.036 (0.0009)   
dMALAY dKOREA    1.0586 (0.3036)   
dMALAY dJAP 3.2203 (0.0729)   
dMALAY  dCHINA  0.67388 (0.4118)   
dMALAY  dTAI  0.13768 (0.7106)   

Source: Author’s calculations based on secondary data 
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Data Analysis with Structural Breaks 
For the robust analysis of interdependence of stock market indices on each other, it is essential to consider 

the structural breaks present in the financial time series. Structural breaks represent a sort of sudden unpredictable 
break in the financial time series. The presence of structural breaks can make the estimated parameters as biased 
and inconsistent. So to further verify the analysis, the complete sample time period is divided into two estimation 
window periods i.e. one period before the stock market crisis ( Jan 1, 2001 to Nov 2, 2007) and the other period 
covering the stock market crisis ( Nov 5, 2007 to May 31, 2013). Dividing the whole sample into sub periods with 
known shifts enhances the parameter stability of the estimated models. The estimated structural breaks with the 
help of Quandt Likelihood Ratio test are as depicted in Table 8. 

 
Table 8.  Estimation of Structural Breaks in the Estimation Windows 

Estimated Structural Breaks 
Sr. No Pair Wise Countries First Break Second Break 
1 India-Australia 6/27/2003 5/15/2009 
2 India-Hongkong 12/12/2002 5/15/2009 
3 India-Indonesia 8/23/2005 11/10/2009 
4 India-Malaysia 8/30/2005 1/6/2011 
5 India-Korea 8/7/2003 5/15/2009 
6 India-Japan 12/4/2002 5/15/2009 
7 India-China 7/21/2005 8/24/2009 
8 India-Taiwan 7/15/2004 6/3/2009 

Source: Author’s calculations based on secondary data 
 

Table 9.  ADF Test Results on Engle Granger Cointegration Test of Residuals 
          Panel A          Panel B          Panel C 

Sr. No Pair Wise Countries tau statistic p-value tau statistic p-value tau statistic p-value 
1 IND-AUS -2.3586 0.597 -3.17125 0.1956 -3.4032 0.1229 
2 IND-HONG -3.56389 0.08566 -3.28455 0.1572 -3.8093 0.04636* 
3 IND-INDO -3.01861 0.1059 -5.26763 0.0001* -2.462 0.2958 
4 IND-MALAY -2.5567 0.4888 -3.79865 0.04769* -2.8898 0.3148 
5 IND-KOREA -1.9024 0.8104 -3.7863 0.04925* -2.8112 0.3535 
6 IND-JAP -2.60761 0.2344 -3.03194 0.2506 -2.89638 0.3117 
7 IND-CHINA -2.1822 0.6884 -2.7147 0.4034 -2.6384 0.2284 
8 IND-TAI -3.10223 0.2218 -2.74301 0.3886 -3.5453 0.08947 

Source: Author’s calculations based on secondary data 
Note: * indicates rejection of unit root hypothesis at 5% level of significance. Panel A is the data set consisting data from sample 
starting to first break identified and Panel B is the data set between two structural breaks identified and finally Panel C is the data 
set from the second break till the end of the sample. 

 

 Table 9 showcases the results of the ADF test (without constant) on the residuals obtained from the Engle 
Granger Cointegration Regression for the time frames considered in Panel A, B and C separately. There is 
presence of cointegration only if the residuals are stationary or the null hypothesis of presence of unit root is 
rejected. It is evident from Table 9, that there are bivariate cointegrating relationships between India and 
Hongkong (Panel C); and Indonesia, Malaysia and Korea (in Panel B) in subsamples obtained considering 
structural breaks. Table 10 depicts the results for the bivariate Johansen Cointegration Test on three different 
panels. As is evident from Table 10,  India is having atleast two cointegrating vectors with Indonesia, Malaysia, 
Japan, China and Taiwan (in Panel A) ; atleast one cointegrating vector with Indonesia, Malaysia and Korea  
(in Panel B) ; and also two cointegrating vector with Australia, Hongkong, Indonesia, Malaysia, Korea , China 
and Taiwan ( in Panel C). India has higher cointegration with other Asian markets in post crisis period except 
with Japan. We have conducted the Multivariate Johansen Cointegration Test was also conducted with two 
structural breaks. The obvious reason for conducting Multivariate cointegration test is to verify whether these 
markets are cointegrated as a group or not. The structural breaks were found at data points of 456 (6/19/2003) and 
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1615 (5/15/2009).The results as shown in Table 11 suggest presence of cointegration between Indian market with 
other Asian markets as a group. In other words, it may be stated that the Indian Market does gets influenced if not 
affected by the ups and downs in other Asian markets, thus all Asian markets including India act as group despite 
the varying levels of development and competition. 
 
Table 10. Results of the Bivariate Johansen Cointegration Test 

  Panel A Panel B Panel C 
India-Australia (IND-AUS) 

Rank 
Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

0 10.874 (0.4074) 7.1 (0.7050) 14.144 (0.1801) 13.583 (0.1540) 23.23 (0.0085) 15.787 (0.0759) 

1 3.7738 (0.0521) 3.774 (0.0521) 0.5608 (0.4539) 0.5608 (0.4539) 7.44 (0.0064) 7.4397 (0.0064) 
India-Hongkong (IND-HONG) 

Rank 
Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

0 17.903 (0.0570) 14.34 (0.1219) 14.605 (0.1581) 13.566 (0.1548) 31.2 (0.0003) 23.317 (0.0044) 

1 3.5669 (0.0589) 3.567 (0.0589) 1.0387 (0.3081) 1.0387 (0.3081) 7.885 (0.0050) 7.8849 (0.0050) 
India-Indonesia (IND-INDO) 

Rank 
Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

0 17.66 (0.0617) 11.78 (0.2586) 33.984 (0.0001) 31.329 (0.0001) 23.21 (0.0086) 14.896 (0.1019) 
1 5.88 (0.0153) 5.88 (0.0153) 2.6553 (0.1032) 2.6553 (0.1032) 8.315 (0.0039) 8.3148 (0.0039) 

India-Malaysia(IND-MALAY) 

Rank 
Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

0 12.181 (0.3013) 6.881 (0.7278) 23.783 (0.0069) 21.492 (0.0092) 13.31 (0.2261) 7.8332 (0.6269) 

1 5.3 (0.0213) 5.3 (0.0213) 2.2906 (0.1302) 2.2906 (0.1302) 5.475 (0.0193) 5.4751 (0.0193) 
India-Korea (IND-KOREA) 

Rank 
Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

0 5.5414 (0.8971) 3.103 (0.9829) 22.745 (0.0102) 21.191 (0.0104) 24.39 (0.0055) 14.571 (0.1132) 

1 2.4382 (0.1184) 2.438 (0.1184) 1.5545 (0.2125) 1.5545 (0.2125) 9.822 (0.0017) 9.822 (0.0017) 
India-Japan (IND-JAP) 

Rank 
Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

0 11.892 (0.3231) 7.685 (0.6428) 14.144 (0.1801) 13.583 (0.1540) 10.31 (0.4587) 9.3487 (0.4676) 

1 4.2069 (0.0403) 4.207 (0.0403) 0.5608 (0.4539) 0.5608 (0.4539) 0.962 (0.3268) 0.9616 (0.3268) 
India-China (IND-CHINA) 

Rank 
Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

0 13.656 (0.2059) 9.474 (0.4551) 10.077 (0.4807) 9.1877 (0.4839) 23.16 (0.0088) 13.863 (0.1413) 

1 4.182 (0.0409) 4.182 (0.0409) 0.8895 (0.3456) 0.88945 (0.3456) 9.293 (0.0023) 9.2926 (0.0023) 
India-Taiwan (IND-TAI) 

Rank 
Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

Trace 
test p-value 

Lmax 
test p-value 

0 14.439 (0.1657) 11.09 (0.3105) 14.849 (0.1474) 12.579 (0.2070) 27.87 (0.0014) 20.789 (0.0122) 

1 3.3527 (0.0671) 3.353 (0.0671) 2.2692 (0.1320) 2.2692 (0.1320) 7.076 (0.0078) 7.0761 (0.0078) 

Source: Author’s calculations based on secondary data 
Note: Panel A is the data set consisting data from sample starting to first break identified and Panel B is the data set between 
two structural breaks identified and finally Panel C is the data set from the second break till the end of the sample.; shaded 
portion means rejection of null hypothesis 
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Table 11. Results for the Multivariate Johansen Cointegration Test with Structural Breaks 
Johansen Trace Test for Variables :  IND, HONG, CHINA, AUS, INDO, JAP, KOREA, MALAY, TAI 
Unrestricted dummies:                      D[456], D[457], D[1615], D[1615], S[456], S[1615]  
Restricted dummies:                           t[456], t[1615]  
Sample range:                                     [3, 2399], T = 2397 
Included lags (levels):                         2  
Rank L max test p value 

Optimal number of lags (searched up to 10 lags of levels) 0 319.19 0.0214 
1 247.38 0.1650 Akaike Info Criterion:            2  
2 183.43 0.5622 Final Prediction Error:            2  
3 131.27 0.8666 Hannan-Quinn Criterion:       1             
4 92.14 0.9510 Schwarz Criterion:                  1   
5 57.71 0.9913    
6 33.23 0.9970    
7 18.31 0.9908    
8 7.16 0.9571    

Source: Author’s calculations based on secondary data 
Note: Where 456 is the observation for the first structural break identified (6/19/2003) and 1615 is the observation for the second 
structural break identified (5/15/2009) for the estimation window of complete period. 
  

The determination of integration between markets is not sufficient the direction of integration is also 
significant, which can be estimated through the Granger Causality Test. The results for the same are shown in 
Table 12. It can be observed that the null hypothesis ( i.e. variable X does not granger cause variable Y) is 
rejected in case of India with Australia, Hongkong, Indonesia, Malaysia, Korea, China and Taiwan (mainly in 
post crisis period).  

Table 12 shows the results for the instantaneous causality between the two variables. The Null hypothesis 
considered is ‘There is no instantaneous relationship between the variables’ 

 
 Table 12. Results for the Instantaneous Correlation among the Two Markets 

  
  

           Panel A           Panel B          Panel C 
t- statistic p-value t-statistic p-value t-statistic p-value 

dIND  and dAUS 36.8972 0.0000 253.8301 0.0000 118.4591 0.0000 
dIND and dHONG 32.3098 0.0000 361.3248 0.0000 200.0167 0.0000 
dIND and dINDO 72.2175 0.0000 210.1649 0.0000 125.8055 0.0000 
dIND and  dMALAY 27.2905 0.0000 135.9385 0.0000 56.4311 0.0000 
dIND and  dKOREA 48.4011 0.0000 259.9192 0.0000 129.2506 0.0000 
dIND and  dJAP 25.1105 0.0000 251.8143 0.0000 68.9075 0.0000 
dIND and  dCHINA 4.1608 0.0414 60.8774 0.0000 38.3617 0.0000 
dIND and  dTAI 33.7559 0.0000 218.7589 0.0000 125.8615 0.0000 

Source: Author’s calculations based on secondary data 
Note: Panel A is the data set of data from sample starting to first break identified and Panel B is the data set between two structural 
breaks identified and finally Panel C is the data set from the second break till the end of the sample. 
 

The results reveal that the null hypothesis is rejected in each case providing the evidence for 
instantaneous causality between India and other Asian markets. Presence of instantaneous causality is an 
indication of free and fast flow of information between the markets, thus giving an indication that the Asian 
markets have also evolved on the technological front.  

 
RESEARCH IMPLICATIONS AND CONCLUSION 

 The policy implications of this study suggest that more focus on Japanese market, as compared to other 
Asian markets, should be put on while taking macro-economic decisions. Alongwith, it can also be inferred that 
focusing more on Asian markets in terms of trade would also lead to mutual benefits of bivariate interdependence 
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especially in case of Australia, Hongkong, Taiwan and Korea.In conclusion, it can be said that the Indian market 
is cointegrated with other Asian markets except Japan. The presence of bivariate cointegration of Indian market 
with other Asian markets is observed prominently in the post crisis period. Along with this, the multivariate 
cointegration has also been observed among the Asian markets. On the basis of Granger Causality examination, it 
can be inferred that Asian markets do not granger cause Indian market. Also, Indian market has lesser relation 
with Japanese market. More conclusively, it can be inferred that Asian markets have greater bivariate and 
multivariate instantaneous interdependence. The study can further be expanded to analyze the extent of shock 
persisting in other markets triggered from one market. 
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