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ABSTRACT
This study explores empirically the effects of the Malaysian capital controls on the stock market integration and short-run dynamic causal linkages between Malaysia and its major trading partners (the US, Japan, Singapore, China and Thailand) based on a two-step estimation, Autoregressive Distributed Lag (ARDL) and Generalize Method of Moments (GMM). We found that the markets are co-integrated in the long-run in both periods. The study documents that the stronger the trade ties among the countries, the higher the degree of co-movements among their stock markets. In line with Cornelius (1992) and Ibrahim (2006), the results show that capital controls played some role as a temporary measure to insulate the Malaysian market from international disturbances. In designing stock market policies, Malaysia should take into consideration of any shocks in its major trading partners. 
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1.
INTRODUCTION
International stock market integration has been the subject of considerable wide empirical examination. The degree of market integration provides the opportunity for better diversification as investors shift to higher risk/ expected return projects because they are able to diversify their overall risk (Obstfeld, 1994). Earlier empirical studies document lower correlations among national stock markets (Grubel, 1968; Levy and Sarnat, 1970; and Solnik, 1974), thus suggesting the existence of potential benefits of international portfolio diversification. However, Goldstein and Michael (1993) found that the international links have been increasing over the past decade, especially for the stocks traded in the major financial centers. In addition, the co-movements among stock markets are manifested strongly during periods of major disturbances such as the October 1987 stock market crash and the 1997/1998 Asian financial crisis. This implies that the potentialities of portfolio diversification benefits across the world stock markets in the long-run have been diminished.

Despite there have been numerous studies investigating market integration between developed and emerging markets, there have been meager studies focused on the implication of capital controls on financial integration and linkages of the Malaysian market with its major trading partners,  i.e., the US, Japan, Singapore, China and Thailand. Although, Karim and Gee (2006) and Yusof and Majid (2006) have studied the integration between the Malaysian stock market and its trading partners’ stock markets, their studies suffered from several drawbacks. First, the former study excluded the Singaporean market as one of the major trading partners of Malaysia, while the latter study only examined the integration between Malaysia and the two-largest stock market in the world, i.e., the US and Japan. Traditionally, Singapore is the second main trading partner of Malaysia. Second, a pairwise cointegration test used by Karim and Gee (2006) is incapable to determine the interdependence among the examined markets because more than two markets can be cointegrated, a possibility that cannot be detected by the pairwise test (Hung and Cheung, 1995). Third, when daily indices are used by both studies, the problem of non-synchronous trading become serious because these indices may be influenced by some thinly traded stocks. This leads to an erroneous representation of the true relationships among these markets. However, this bias could be reduced if a weekly interval of the indices is used (Hung and Cheung, 1995).  

Unlike Yusof and Majid (2006) and Karim and Gee (2006), this study employs weekly data and a two-step estimation, autoregressive distributed lag (ARDL) and Generalize Method of Moments (GMM) to examine the stock market integration between Malaysia and its major trading partners namely, the US, Japan, Singapore, China and Thailand. This methodology to the best of our knowledge goes clearly beyond the existing literature on the subject in Malaysia. In this paper we used multivariate model rather than bivariate model. It is shown that the lack of cointegration in previous study, i.e., Karim and Gee (2006) is due to the omission of important variables in bivariate framework. The use of incomplete system that fails to account for other important variables may end up with spurious results. 

The Asian financial crisis that sent many East Asian and Southeast Asian markets into financial turbulence has witnessed shattered market sentiments and a tremendous drop in their share prices. In response to the crisis, countries such as Indonesia, the Phillipines, South Korea and Thailand turned to the IMF for assistance. Interestingly, Malaysia has taken an unorthodox route by adopting an official peg to US dollar strengthened by selective capital controls on mainly short-term capital flows (Ibrahim, 2006). Cornelius (1992) documents evidence that the effectiveness of capital controls act as an insulation device for the case of three emerging markets. Ibrahim (2006) also argues that capital controls played some role in insulating the Malaysian market from international disturbances.  The imposition of capital controls tends to deactivate the finance link among equity markets and the domestic market may be insulated from international financial disturbances. However the trade link that connects Malaysia and its major trading partners remain strong even during the crisis and after the imposition of capital controls (Ibrahim, 2006). A stronger financial integration would be expected among countries that reduce trade barriers and develop stronger economic ties (Taylor and Tonks, 1989; Chen and Zhang, 1997). The stronger the bilateral trade ties between two countries, the higher of co-movements between them (Masih and Masih, 1999; Bracker et al. 1999; Pretorius, 2002).

Accordingly, the purpose of this paper is to address this issue by examining long-run and short-run dynamic linkages of the Malaysian stock market with its major trading partners   (the US, Japan, Singapore, China and Thailand)  for the period before and after capital controls. The analysis can aid policy makers in assessing interdependencies of international equity markets and the extent to which independent policies can be implemented. In addition, capital controls also bear important implications for the developments of Malaysian capital market (Ibrahim, 2006).  The findings of this study also may have implications for investors and companies in the international community who internationally diversify their investments and make capital budgeting decisions in these markets. 

The rest of the paper is structured as follows. Section 2 presents literature review while Section 3 describes the empirical framework, ARDL and GMM and description of the data. Section 4 offers empirical results and discussion. Finally, Section 5 presents concluding remarks. 

2.
Literature Review
There are voluminous studies focusing on the issue of stock market integration. Most of these studies, however, focus on the stock markets in developed markets. For example, Hilliard (1979) examined the structure of international equity market indices during a worldwide financial crisis. He concluded that most intra-continental price indices move simultaneously, even in the context of hourly fluctuations. In the case of inter-continental prices, most do not seem to be closely related.  Taylor and Tonk (1989) examined the relationship between the stock markets of the US, UK, Germany, the Netherlands, and Japan. They find that these markets are getting increasingly cointegrated.  Hassan and Naka (1996) empirically examined both short- and long-run dynamic relationships among four major daily stock market indices (the US, Japan, UK and Germany). They found the presence of a one long-run cointegrating equilibrium relationship among the four stock market indices. The US stock market leads other stock markets in short-run in the pre- and post-October 1987 crash, but leads all other markets in the long-run in all periods examined. In addition, Bessler  and Yang (2003) examined the dynamic structure of nine major stock markets (Australia, Japan, Hong Kong, US, UK, Germany, France, Switzerland and Canada) using an error correction model and directed acyclic graphs (DAG). The results indicate that the Japanese market is among the most highly exogenous and the Canadian and French markets among the least exogenous. The US market is the only market that has a consistently strong impact on price movements in other major stock markets in the long-run. 

For the emerging economies, there have been very few empirical analyses done in this area in the last few decades. However, in recent years, the vast growing economics activities and the increasing investment opportunities in some emerging markets have attracted investors’ and researchers’ attention. Examples of these recent studies include Cheung and Mak (1992), Hung and Cheung (1995), Palac McMiken (1997), Roca et al. (1998), Janakiramanan and Lamba (1998), Masih and Masih, (1999), Azman-Saini et al. (2002), Ng (2002), Ibrahim (2005, 2006), Karim and Gee (2006), Yusof and Majid (2006) and Majid et al. (2008). It is well documented that the US market is the most dominant in influencing variations in other developed and emerging equity markets. For example, Cheung and Mak (1992) noted the US market is a ‘global factor’ which leads most of the Asian emerging markets. Consistent with Arshanapalli et al. (1995), Ibrahim (2005) found evidence that the ASEAN markets respond quickly to shocks in the US regard less of the sample period but seem to be less influenced by the Japanese market. However, using both bivariate and multivariate cointegration, Yusof and Majid (2006) document that the Japanese stock market is found to significantly move the Malaysian market compared to the US during the post-crisis period

On the other hand, utilizing bivariate cointegration and causality techniques with daily data from January 4, 1994 to December 31, 2002, Karim and Gee (2006) investigated the relationship between Malaysia and its major trading partners namely the US, Japan, China, Indonesia, Philippines, Hong Kong and Thailand.  The results show that the short-run causal relationship between the Malaysian stock market and the stock markets of its major trading partners started to weaken after the financial crisis. They also noted that, with few exceptions, there was no evidence of monotonous relationship between trade linkages and stock market integration. 

Ibrahim (2006) utilized cointegration and vector autoregression (VAR) to examine integration or segmentation of the Malaysian stock market both prior to the Asian crisis and after the imposition of capital controls. He used both ASEAN markets and the advanced markets of US and Japan. Using monthly data spanning from January 1988 to December 2003, he found no long-run relation among share prices in all systems either before the Asian crisis or after the imposition of capital controls. However, he found significant response of the Malaysian market to ASEAN shocks regardless of the sample period. By contrast, the responses to innovations in US and Japan turn insignificant after the imposition of capital controls. He contended that capital controls played some role in insulating the Malaysian market from international disturbances. In a more recent study, Majid et al. (2008) empirically examined market integration among ASEAN emerging markets (Malaysia, Thailand, Indonesia, the Philippines and Singapore) and their interdependence from the US and Japan based on a two-step estimation, cointegration and GMM. Using closing daily stock indices starting from January 1, 1988 to December 31, 2006, they found that the ASEAN stock markets are going towards a greater integration either among themselves or with the US and Japan, especially in the post-1997 financial crisis. 

3.
Empirical Framework and Data Preliminaries
3.1
ARDL Cointegration Analysis

The study employs the ARDL bounds test proposed by Pesaran et al. (2001) to investigate the long-run relationship between the Malaysian stock market and the stock markets of its major trading partners.  The bounds testing procedure does not require the pre-testing of the variables included in the model for unit roots unlike other techniques such as the Johansen and Juselius (1990) approach. Pesaran and Shin (1995) show that with the ARDL framework, the ordinary least squares (OLS) estimators of the short-run parameters are consistent and the ARDL based estimators of the long-run coefficients are super-consistent in small sample sizes. However, Narayan et al. (2004) noted that increasing the number of observations through using high frequency data does not add robustness to the cointegration results because what matters is the length of the period, rather than the number of observations. Additionally, another advantage of the ARDL is the ARDL model takes sufficient number of lags to capture the data-generating process in a general-to-specific modelling framework. It estimates (p +1)k number of regressions to obtain optimal lag-length for each variable, where p is the maximum lag, and k is the number of variables in the equation (Laurenceson. and Chai, 2003). In addition, the bounds test procedure is simple. As opposed to other multivariate cointegration techniques such as Johansen and Juselius (1990), it allows the cointegration relationship to be estimated by OLS once the lag order of the model is identified (Fosu and Magnus, 2006). 

The ARDL procedure involves two stages. In the first stage, we establish a long-run relationship exists among the variables. The second stage involves estimating the long-run and short-run coefficients of equations conditional on whether the variables are cointegrated. Details of the mathematical derivation of the long-run and short-run parameters can be found in Pesaran et al. (2001). To implement the bound test consider a vector of variables: At where At=(yt,xt)’, yt is the dependent variable and xt is a vector of regressors. The data generating process of At is a p-order vector autoregression. For cointegration analysis, Δyt is modelled as a conditional error correction model (ECM) as follows: 
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(1)

Here, πyy and  πyx,x are long-run multipliers, is the drift. Lagged values of Δyt and current and lagged values of Δxt are used to model the short-run dynamic structure. The presence of cointegration is traced by restricting all estimated coefficients of lagged level variables equal to zero. That is, the null hypothesis H0: = πyy = πyx.x = 0 against the alternative, hypothesis Ha: πyy 
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0. These hypotheses can be examined using the critical values bounds as tabulated in Pesaran et al. (2001). Since the samples are large, following Pesaran et al. (2001) the relevant critical value bounds are based on case II with restricted intercepts and no trend and number of regressors, k are 5. Critical value bounds exist for all classifications of the regressors into purely I(1), purely I(0) or mutually cointegrated. If the computed F-statistic is less than lower bound critical value, then we do not reject the null hypothesis of no integration. However, if the computed F-statistics is greater than upper bound critical value, then we reject the null hypothesis and conclude that there exists steady state equilibrium between the variables under study. However, if the computed value falls within lower and upper bound critical values, then the result is inconclusive.

There are two steps in testing the cointegration relationship between Malaysia and the explanatory variables. Firstly, we estimate equation (1) by OLS technique. The above model is based on the assumption that the error term εt  is serially uncorrelated. Thus, it is important that the lag order p of the underlying model is chosen appropriately (Pesaran et al. 2001). Bahmani-Oskooee and Bohl (2000) have shown that the results of this first step are usually sensitive to the order of VAR. To determine the appropriate lag length of p, we incorporate lag length equal to 1 to 12 on the first-difference variables. Secondly, the presence of cointegration is traced by restricting all estimated coefficients of lagged level variables equal to zero. 

3.2
Generalized Method of Moments (GMM)

In order to examine the short-run dynamic causalities between the Malaysian stock market and the stock markets of its major trading partners, the vector error correction model (VECM) using GMM is employed. The GMM is documented to be a more superior technique of estimation as compared to other estimations. The GMM provides a unified framework for the estimations theory and provides a computationally convenient method of estimation in some models, which are burdensome to estimate with other methods (Hall, 1993). In addition, the GMM is potentially more robust than almost all the existing models because it does not suffer from the usual error-in-variables problem (Zhou, 1999). Furthermore, it also has a strong distributional assumption such as error terms, 
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 is not necessarily normally distributed (Ogaki, 1993). The model can be simply reformulated in a matrix form as follows:
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(2)

where, MAL, SING, JPN, US, CHN, and THAI indicate the stock markets of Malaysia, Singapore, Japan, the US, China and Thailand respectively. The Granger-causality tests are examined by restricting all estimated coefficients of lagged difference variables equal to zero based on a standard F-test. The significance of error correction term is tested based on a standard t-test. If the variables are cointegrated, an OLS regression yields “super-consistent” estimators of the cointegrating parameters (Enders, 1995). 

To identify the GMM estimator, there must be at least as many as instrumental variables q as there is parameters m. In many cases, there are more moment conditions than unknown parameter (q > m) and the system is over-identified. In this situation, only m linear combinations of 
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 can be set to zero. Following Lee and Lee (1997) and Majid et al. (2008), this study used lags of explanatory variables as the instrumental variables. These variables were chosen because of the difficulty in finding other instrumental variables, as our study employed weekly data. Lee and Lee (1997) and Majid et al. (2008) noted that these lags variables are obvious instruments, and in most cases should be included in the instrumental list. In addition, to get robust estimate of heteroskedasticity and autocorrelation of unknown forms, the covariance matrix of the orthogonality conditions is estimated as proposed by Newey and west (1987) using Barlett estimators, while the lag truncation parameter is estimated as proposed by Newey and west (1994) with a fixed bandwidth, following the study of Heinesen (1995) and Majid et al. (2008). Furthermore, we also run pre-whitening process to soak up the correlation in the moment conditions prior to the estimation

3.3 
Data
The data utilized in this study are weekly stock indices spanning from January 1992 to May 2008. Since the Shenzhen Stock Exchange Composite Index and Shanghai Stock Exchange Composite Index were only launched in April 4, 1991 and July 15, 1991, respectively, this study uses the year of 1992 as the starting point for our analysis. The study employs weekly data instead of higher daily frequency data to avoid the problem of non-synchronous trading. The daily data contain too much noise and are subject to the problem of non-synchronous infrequent trading (Ibrahim, 2005). Thus, this might lead to erroneous conclusion in the lead-lags relationship among the variables. In addition, the transmission of shocks may take place within few days and thus, cannot be fully captured by utilizing monthly data. 

The following indices are used to represent the markets: the Kuala Lumpur Composite Index (KLSE-CI) for Malaysia, the Singapore Straight Time Index (SSTI) for Singapore, the Standard and Poor 500 (S&P 500) Index for the US, the Tokyo Price Index (TOPIX) for Japan, the Bangkok Stock Exchange Trade Index (BSETI) for Thailand and the Shenzhen Stock Exchange Composite Index (SSE-CI) for China. All indices are based on local currency and are collected from the Bloomberg Database. All series are transformed into natural logarithm. 

The behavior of the Malaysian market is assessed for two sample periods i.e., pre-capital control period (January 1992 to May 1997) and post capital control period (January 1999 to May 2008). 
4.
Empirical Findings and Discussion

4.1
Descriptive Statistics and Correlation Coefficient of the Stock Returns

Table 1 (see Appendix) provides summary descriptive statistics of the stock returns for Malaysia, the US, Singapore, Japan, China and Thailand. During the pre-capital control period, China had the highest average weekly returns of 0.48% and the Thai market had the lowest average weekly returns of -0.08% over this sample period. Interestingly, during the post-capital period, all stock markets recorded positive average weekly returns. However, only Japan, Thailand and Singapore have shown an increase in weekly returns, while the other markets had dropped significantly as compared to the pre-capital control period. China continued to earn the highest average weekly returns of 0.22% while the US had the lowest average weekly returns of 0.03% over this sample period. Regarding the standard deviation, the results indicate that China had the highest weekly standard deviation while the US market had the lowest standard deviation for both pre- and post-capital control period. Thus, the results show that China is the most volatile market, while the US is the least volatile market.  

To highlight the short-run relations between the movements of the stock markets, the standard correlation coefficients are reported in Table 2 (see Appendix). It was used to measure the extent of the association between the stock markets. For the pre-capital control period, the correlations of market returns are all positive except for the US-China, Thailand-Japan and Thailand-China. The highest correlation is between the markets of Malaysia and Singapore, while the lowest correlation is between Thailand and China. On the other hand, for the post-capital control period, only the US-China shows negative correlation, while the correlations of the other market returns are all positive. The negative correlations between the US and China are consistent with the findings of Hwahsin and Glascock (2006).  In addition, comparing to the pre-capital control period, we find that there were substantial increases in the correlations of returns for all markets except a decline in correlations between Malaysia-Singapore and Malaysia-Thailand during the post-capital control period. This declining of the correlations might be due to Malaysia’s imposition of capital control in September 1998 in their attempt to curb speculative attack.  Thus, the results imply that the market become more cointegrated after the 1997 Asian financial crisis. The results are in line with Francis et al. (2002), Yang et al. (2003) and Hwahsin and Glascock (2006). The most isolated market appears to be China which shows consistently low correlations with the other stock markets.  

4.2
ARDL Cointegration Results
Prior to estimate the long-run relationships between the Malaysian stock market and the stock markets of its major trading partners, we have to determine the lag-length on the first difference variables. Bahmani-Oskooee and Bohl (2000) and Majid (2007) have documented that the results of this first step are usually sensitive to lag-length. To further confirm this, we incorporate lag-length equal to 1 to 12 on the first-differenced variables for both pre-and post-capital control sample.

The computed F-statistics for each lag-length, along with the critical values, are reported in Table 3 (see Appendix). We could clearly see that, the significant levels for these sample vary and sensitive to lag-length. For the pre-capital control period, only lag-lengths equal to 6, 7, 8, 9, 10 and 11 are found significant at least at 90 percent. On the other hand, for the post-capital control period, only lag-lengths equal to 1, 2, 3, 4, 8 and 12 are found significant. The results appear to give evidence for the existence of a long-run relationship between stock market of Malaysia and the stock markets of its major trading partners. These imply that the variables tend to move together in the long-run. Following Majid and Yusof (2007) and Majid (2007), we choose the lag order based on the highest F-statistics value. For the pre-capital control period, we employ the lag order of 7, while the lag order of 1 is employed for post-capital control period.

As reported in the Table 3, a significant F-statistic for testing the joint level significant level indicates the existence of long-run relationship for both pre- and post-capital control period. The results indicate that the null hypothesis of no cointegration can be rejected (the F-statistics exceed the upper bound critical values). We continue the ARDL procedure to establish the error correction model (ECM). We use ECM to confirm the existence of a stable long-run relationship and cointegration relationship between variables. Following the establishment of the existence of cointegration, we retain the lagged level of variables and estimate the ECM based on the ARDL model.  The coefficients of the ECM are negative and highly significant at 1%. These confirm the existence of a stable long-run relationship and indicate to a long-run cointegration relationship between variables. The ECM corresponds to the speed of adjustment to restore equilibrium in the dynamic model following disturbances. 

Thus, we found evidence that the Malaysian stock market is integrated with the stock markets of its major trading partners.  The result is in line with Masih and Masih (1999), Bracker et al. (1999) and Pretorius (2001) that noted that the stronger the bilateral trade ties between two countries, the higher the degree of co-movements should be between their stock markets.  These findings imply that there is limited room to gain benefits from international investment diversification in the Malaysian stock market.  

4.3
Multivariate VECM Causality Analysis Using GMM          
The existence of cointegration among the stock markets rejects non-causality among them. This implies that at least one of the markets reacted to deviations from the long-run relationship. Granger (1988) concludes that if there is a cointegration vector among time series, there must be causality among these time series at least in one direction. In order to examine the short-run dynamic linkages between the Malaysian stock market and the stock markets of its major trading partners, the vector error correction model (VECM) using GMM is employed. According to Granger representation theorem, for any cointegrated series, error correction term must be included in the model. Engle and Granger (1987) and Toda and Phillips (1993) indicate that omitting this error correction term (ECT) in the model, leads to model misspecification. Through the ECT, the ECM opens up an additional channel for Granger-causality to emerge that is completely ignored by the standard Granger and Sims tests (Masih and Masih, 1999). 

The results of multivariate VECM causality analysis for Malaysia during the pre- and post-capital control periods are reported in Tables 4 and 5 (see Appendix).  There seems to be short-run unidirectional causalities relationship running from all major trading partners to the Malaysian stock market. The estimated coefficient for the error correction term is -0.0951, suggesting that the last period disequilibrium is corrected by 9.51 percent on the following week. During the post-capital control period, there are short-run unidirectional causalities running from Singapore, Thailand and China to Malaysia. The estimated coefficient for the error correction term is -0.0804, suggesting that the last period disequilibrium is corrected by 8.04 percent on the following week. 

From the above findings, during the pre-capital control periods, we conclude that the Malaysian stock market is influenced by the stock markets of its major trading partners namely the US, Singapore, Japan, China and Thailand both in the short- and long-run. However, during the post-capital control period, only Singapore, Thailand and China influenced the Malaysian stock market both in the short- and long-run. This declining of the causal linkages might be due to Malaysia’s imposition of capital control in September 1998 in their attempt to curb speculative attack.  Thus, the results are in line with Cornelius (1992), Ibrahim (2006) and Karim and Gee (2006).  Karim and Gee (2006) noted that Malaysia’s imposition of capital control in September 1998 had been relatively successful in shutting out foreign influences. Therefore, capital controls played some role in insulating the Malaysian market from international disturbances. Despite the reduced influenced of the two major markets, the US and Japan (observed after the imposition of capital control), Ibrahim (2006) argued that they are still important. Capital controls can serve as a temporary measure to insulate the domestic financial market from international disturbances.  

To further examine the relative strength of shocks in the major trading partners in explaining the changes in the Malaysian stock market, we adopt the VAR model of variance decomposition. The orderings that we have chosen to generate variance decompositions are: the US, Japan, Singapore, China, Thailand and Malaysia. Table 6 show the VDCs (up to 10 weeks) for the pre- and post-capital control periods respectively. Several conclusions can be drawn based on the VDC results as shown in Table 6. Firstly, we find that the Malaysia’s forecast error variance is accounted for its own innovations. Secondly, the innovations in the US, Singaporean and Thai stock markets lead to fluctuations in the stock market of Malaysia in both pre- and post-capital control periods. Thirdly, we notice that the variations in the Malaysian stock market response more to shocks in the Singaporean market than the other trading partners for both pre- and post-capital control. Ng (2002) noted that this might be due to geographic proximity and close relationship between the two stock markets. Apart from that, Janakiramanan and Lamba (1998) provided empirical evidence that the geographically and economically close countries such as Australia-New Zealand and Malaysia-Singapore should exhibit higher levels of market integration. Lastly, we notice that the respond in the Malaysian stock market to shocks in the major trading partners started to weaken after the capital control. For instance, the variations of the Malaysian market to shock in Singapore dropped from 38% to 27% in the tenth week. 

The performances of our estimated of the error correction representation for ARDL seem to be acceptable. The adjusted R2 are 0.452 and 0.222 for the pre- and post-capital control periods respectively, suggesting that such error correction models fit the data reasonably. In addition, the computed F-statistics clearly reject the null hypothesis that all regressors have zero coefficients for all models. In addition, the error correction coefficients carry the expected negative sign and highly significant in all periods, strengthen the finding of cointegration as provided by the F-test. In addition, the Breusch-Godfrey LM test rejects the problem of autocorrelation in the models. Overall performance of our estimated multivariate VECM models using the GMM seems to be acceptable as well. All ECTs’ coefficients carry the expected negative sign and significant. These imply that they have a tendency to move together in the long-run  although experiencing short-run deviations. The Durbin-Watson (DW) d statistics are found to be insignificant, thus these imply our models do not suffer auto-correlation problem among the error terms. Consistent with Majid et al. (2008), although the Adjusted R2 values are relatively low, they are still acceptable since the estimates are based on first difference values.  Importantly, the estimated models do not reject the over-identifying restrictions since the Hansen’s J-statistics are smaller than the critical values. Therefore, we can conclude that the performance of our estimated models is acceptable and adequate to provide evidence of stock market integration and dynamic causal linkages between the Malaysian stock market and the stock markets of its major trading partners for the pre- and post-capital control periods. 

5.
Conclusion 

This study empirically examines the stock market integration and dynamic causal linkages between Malaysia and its major trading partners, i.e., the US, Japan, Singapore, China and Thailand based on a two-step estimation, ARDL cointegration and GMM. The data utilized in the analysis are weekly data spanning from January 1992 to May 2008.

From the empirical findings, we found evidence that the Malaysian stock market is integrated with the stock markets of its major trading partners. These findings imply that there is limited room to gain benefits from international investment diversification in the Malaysian stock market.  The character of the relationships among national equity markets can be explained by both trade and financial reasons (Ibrahim 2003). In addition, Masih and Masih (1999), Bracker et al. (1999) and Pretorius (2001) noted that the stronger the bilateral trade ties between two countries, the higher the degree of comovements should be between their stock markets. Chen and Zhang (1997) found that cross-country stock return correlations are related to trades. Countries with strong economic ties tend to have financial markets that move together. According to Kearney and Lucey (2004), the world’s economic and financial systems are becoming increasingly integrated due to the rapid expansion of international trade in commodities, services and financial assets. 
We found that the short-run interaction between Malaysia and its major trading partners started to weaken after the capital control. This declining of the causal linkages might be due to Malaysia’s imposition of capital control in September 1998 in their attempt to curb speculative attack.  Thus, the results are in line with Cornelius (1992), Ibrahim (2006) and Karim and Gee (2006).  Karim and Gee (2006) noted that Malaysia’s imposition of capital control in September 1998 had been relatively successful in shutting out foreign influences. Therefore, capital controls played some roles as a temporary measure to insulate the Malaysian market from international disturbances. The capital controls discourage portfolio flows and accordingly loosen the financial links between national markets (Ibrahim, 2006). 

For the purpose of policy making, any shocks in the major trading partners should be taken into consideration by the Malaysian authorities to design policies pertaining to its stock market.  Therefore, the findings of cointegration and interdependencies between Malaysia and its major trading partners mean that there is a need for policy coordination among Malaysia and major trading partners to mitigate the impacts of financial fluctuations. In addition, in order to take advantage of financial integration and interdependence, greater liberalization, including reduction or removal of trade and investment barriers will be necessary. 

Similarly, the extent of integration among the markets will have important bearings on the formulation of the financial policies of multinational corporations. Therefore, knowing the co-movement among the stock markets would give an idea of exchange rate risk between countries. Such knowledge can, therefore, help managers to mitigate international risks and managing economic, transaction and translation of risks.
To further add to the existing literature on market integration in the Asian region, further empirical studies on the issue can cover broader areas of market integration and explore other potential factors accounting for market integration. A further possible extension of the study is to quantify and compare the diversification benefits investors can gain when diversifying their investments across the Asian markets. Since cointegrated tests are only able to detect linear long-run equilibrium relationships, but fail to detect non-linear cointegration (Okunev and Wilson, 1997), a more advanced test is needed to discover the existence of non-linear cointegration among the Asian markets.
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APPENDIX

Table 1: Summary Statistics of the Stock Returns

	
	 Variables
	MAL
	US
	SING
	JPN
	CHN
	THAI

	Pre-Capital Contr.
	Mean
	0.0025
	0.0025
	0.0012
	-0.0005
	0.0048
	-0.0008

	
	Maximum
	0.0790
	0.0603
	0.0572
	0.1084
	0.5190
	0.1018

	
	Minimum
	-0.0704
	-0.0347
	-0.0627
	-0.0955
	-0.3357
	-0.0899

	
	Std. Dev.
	0.0251
	0.0139
	0.0191
	0.0259
	0.0740
	0.0334

	
	Skewness
	-0.0588
	0.1667
	-0.1304
	0.3281
	1.3441
	-0.0366

	
	Kurtosis
	3.5411
	3.7891
	3.3920
	5.1057
	13.0869
	3.1819

	
	Jarque-Bera
	3.6029
	8.6229 **
	2.6044
	57.1591***
	1280.4062***
	0.4518

	Post-Capital Contr.
	Mean
	0.0016
	0.0003
	0.0017
	0.0005
	0.0022
	0.0017

	
	Maximum
	0.1259
	0.0749
	0.1039
	0.0730
	0.1287
	0.1357

	
	Minimum
	-0.1145
	-0.1233
	-0.1205
	-0.0987
	-0.1461
	-0.1724

	
	Std. Dev.
	0.0255
	0.0235
	0.0275
	0.0261
	0.0364
	0.0337

	
	Skewness
	0.0362
	-0.5481
	-0.1975
	-0.2722
	-0.0044
	-0.3622

	
	Kurtosis
	6.5540
	5.8324
	5.0560
	3.0951
	4.7388
	5.2827

	
	Jarque-Bera
	258.5162***
	188.7143***
	89.6691***
	6.2470**
	61.8580***
	117.3371***


Note: MAL, US, SING, JPN, CHN, and THAI are the abbreviation for Malaysia, the United States, Singapore, Japan, China, and Singapore respectively. Pre-capital control period begins from January 1992 to May 1997; while post-capital control period covers from January 1999 to May 2008. *** and ** indicate significance at the 1% and 5% levels.
Table 2: Correlation of the Stock Returns during Pre-and Post-Capital Control Periods
	 
	MAL
	US
	SING
	JPN
	CHN
	THAI

	MAL
	-
	0.2308***
	0.3882***
	0.2607***
	0.1155**
	0.3302***

	US
	0.1279**
	-
	0.4115***
	0.4072***
	-0.0473
	0.2120***

	SING
	0.6037***
	0.1997***
	-
	0.5046***
	0.1114**
	0.4989***

	JPN
	0.1163**
	0.2222***
	0.2205***
	-
	0.0589
	0.3295***

	CHN
	0.0814*
	-0.0899*
	0.0372
	0.0667
	-
	0.0374

	THAI
	0.4578***
	0.0482
	0.4220***
	-0.0475
	-0.0123
	-


Note: The bottom diagonal provides correlation coefficients for pre-capital control period, while the top diagonal provides correlation coefficients for post-capital period. ***, ** and * indicate significance at the 1%, 5% and 10% levels. 

Table 3: F-Statistics for Testing the Existence of A Long-run Cointegration

	Lag length
	F-Statistics

	
	Pre-capital control
	Post-capital control

	1
	2.130
	4.433***

	2
	1.994
	3.575**

	3
	2.322
	3.055*

	4
	2.551
	3.046*

	5
	2.930
	2.717

	6
	3.323*
	2.406

	7
	3.697**
	2.692

	8
	3.360*
	3.090*

	9
	3.153*
	2.729

	10
	3.082*
	2.567

	11
	3.321*
	2.737

	12
	2.519
	3.269*


Note: The relevant critical value bounds are obtained from Pesaran et al. (2001) (Case II with a restricted intercept and no trend and number of regressor equal to 5). They are 3.06 – 4.15 at 99 percent; 2.39 – 3.38 at 95 percent; and 2.08 – 3.00 at 90 percent significance levels respectively. *, **, *** denote that F-Statistics fall above the 90 percent, 95 percent and 99 percent upper bounds, respectively. 

Table 4: Multivariate VECM Causality using GMM

(Dependent Variable: (MAL)
	Indepedent Variables
	Pre-capital control
	Post-capital control

	
	F-Statistic
	p-value
	F-Statistic
	p-value

	(US
	2.2706** 
	0.0236
	1.1380
	0.3213

	(JPN
	3.2375*** 
	0.0017
	0.3240 
	0.7234

	(CHN
	2.4702** 
	0.0139
	3.8802**
	0.0213

	(SING
	13.5493*** 
	0.0000
	6.9413***
	0.0011

	(THAI
	2.4824** 
	0.0134
	4.3012**
	0.0141

	Diagnostic Tests

	ECM(-1)
	-0.0951

[-4.440]***
	-0.0804

[-4.1631]***

	Adj-R2
	0.4413
	0.2225

	DW
	1.9940
	1.9894

	J-Statistic
	0.0079
	0.0065


Notes:  ***, and ** denote significance at the 1% and 5% levels. Figure in square brackets represent t-statistic. Critical value of J-Statistic at 5% significance level is 11.0705.
Table 5: Multivariate VECM Causality using GMM

(Independent Variable: (MAL)
	Dependent Variables
	Pre-capital control
	Post-capital control

	
	F-Statistic
	p-value
	F-Statistic
	p-value

	(US
	1.4363 
	0.1824
	0.7994  
	0.4502

	(JPN
	0.7898 
	0.6122
	0.3771  
	0.6860

	(CHN
	2.3914** 
	0.0171
	2.2653 
	0.1049

	(SING
	13.6316*** 
	0.0000
	5.1442***  
	0.0062

	(THAI
	3.9236*** 
	0.0002
	9.2750***  
	0.0001


     Notes:  ***, and ** denote significance at the 1% and 5% levels. 
Table 6: Variance Decomposition of Malaysia

	
	Variance Decomposition of  MAL

	Pre-capital control
	 Period
	MAL
	US
	SING
	JPN
	CHN
	THAI

	
	 1
	 57.878
	 3.6704
	 32.996
	 0.796
	 0.863
	 3.797

	
	 2
	 50.245
	 9.3405
	 33.594
	 0.496
	 0.393
	 5.932

	
	 3
	 42.684
	 10.980
	 40.014
	 0.318
	 0.263
	 5.741

	
	 4
	 39.443
	 13.173
	 40.701
	 0.390
	 0.237
	 6.057

	
	 5
	 36.836
	 14.725
	 41.564
	 0.343
	 0.299
	 6.231

	
	 6
	 35.340
	 17.056
	 40.878
	 0.389
	 0.255
	 6.081

	
	 7
	 35.177
	 19.170
	 38.708
	 0.372
	 0.221
	 6.351

	
	 8
	 34.388
	 20.906
	 37.680
	 0.339
	 0.196
	 6.492

	
	 9
	 33.100
	 22.262
	 37.649
	 0.302
	 0.178
	 6.509

	
	 10
	 31.764
	 23.225
	 37.904
	 0.283
	 0.167
	 6.658

	Post-capital control
	 1
	 82.944
	 6.462
	 6.080
	 2.105
	 0.860
	 1.549

	
	 2
	 78.571
	 9.046
	 7.289
	 1.649
	 1.090
	 2.356

	
	 3
	 73.375
	 11.391
	 9.502
	 1.220
	 1.035
	 3.477

	
	 4
	 67.726
	 13.154
	 13.134
	 1.116
	 0.975
	 3.898

	
	 5
	 64.132
	 13.521
	 16.300
	 1.082
	 0.938
	 4.027

	
	 6
	 60.852
	 13.864
	 19.396
	 1.120
	 1.035
	 3.741

	
	 7
	 56.321
	 15.607
	 22.363
	 1.043
	 1.321
	 3.345

	
	 8
	 52.615
	 17.250
	 24.476
	 0.999
	 1.537
	 3.123

	
	 9
	 49.324
	 19.048
	 25.881
	 0.965
	 1.787
	 2.994

	
	 10
	 46.377
	 20.883
	 26.830
	 0.931
	 2.023
	 2.955
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