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Abstract 
 

 Resulting from the deregulation and prosperity of the economic and financial 

sectors in Asia during 1980s, a significant increase in cross-bordered financial 

transactions ultimately accelerated the region of Southeast Asia to be on a process of 

financial integration and consequently diminished opportunities for portfolio 

diversification. Financial Integration is a multidimensional process through which 

allocation of financial assets becomes lastly borderless. This purpose of this paper is to 

examine a progress thus far in capital market integration or preferentially, the co-

movement of the equity markets between the U.S. and the Southeast Asian nations: 

Thailand, Indonesia, Malaysia, and the Philippines by employing the methodology of 

Gregory and Hansen Cointegration and Error Correction Analysis (ECM). The 

consequence of the U.S. market performance on each Southeast Asian national markets 

are extensively analyzed by decomposing monthly price-index time series into three 

distinct sub-periods based on an occurrence of the Subprime Mortgage Financial Crisis in 

2007. The results indicate that these four emerging markets had been considerable 

influenced by the U.S. market performance, regardless of crisis or non-crisis periods. 

Nevertheless, some countries like Indonesia and the Philippines acted differently during 

the pre-crisis and crisis sub-periods respectively due to their domestic market 

infrastructure and regulation adjustment. However, these two markets had eventually 

turned to share an interdependent long-run relationship with the U.S. equity market since 

the ending of the Subprime financial downturn. Moreover, this finding suggests that 

ongoing capital market integration in the Southeast Asian region would mitigate portfolio 

diversification benefits for investors by virtue of increasing in correlation among 

securities and assets. Therefore, more exhaustive investigation about equity market 

integration is significantly beneficial in macroeconomic and financial perspective. 
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1. Introduction 

  

 With the Subprime financial crisis in 2007 that was triggered by a skyrocketing 

real estate price and massive write-off mortgage backed securities, a phenomenon of 

interdependency1 among global markets was undoubtedly approved. Not only in the U.S., 

but also worldwide equity markets dropped dramatically with a plunge in values of 

securities tied to the U.S, property pricing and bankruptcy of major financial institutions 

which, as a result, damaged financial sectors and stock markets. This incident has raised 

an awareness of how many national equity markets has become connected among each 

other and how much they depend on their counterparts.  

 International financial markets have further become substantially integrated in 

contemporary period with an enhancement of technology, deregulation of capital 

movement and globalization. Greater co-movement of equity markets has induced a 

tendency for them to move together more closely and correlated which caused 

considerable concern for investors, given that international diversification yields more 

advantages if each market does not behave in an analogous pattern. This compelling 

diversification aspect within the extent of market integration suggests that assets 

associated with a similar level of risk in different countries should also lead to a similar 

level of return, reducing benefits from diversifying portfolio. (Masih and Masih, 1999). 

Siddiqui (2009) proposed that in such a current dynamic environment, knowledge about 

international equity market infrastructure and performance is critical, not only for 

investors but also portfolio managers and policy makers. Since, the degree of correlation 

among returns of securities does determine an opportunity of capital gains through 

diversification across international markets.  If the stock markets of different countries 

are correlated, a diversification decision would not provide any desirable advantage as 

separated markets do. Therefore, the issue and knowledge about integration among the 

world’s stock markets are considerably relevant to all in an era of globalization, which 

implied that more cautiousness is necessary for planning an investment strategy in 

                                            
1The terms Interdependency, Co-movement, Relationship, and Integration are treated 

synonymously. 
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different equity markets as opportunities of international portfolio diversification are 

reduced. 

 The previous empirical studies on equity market interdependence were 

extensively devoted to examine the co-movement between stock markets of developed 

and developing nations. Favorable stock market capitalization and high economic growth 

expectation have made emerging markets to become prominent investment destinations. 

Events, such as the Asian financial crisis in 1997 and the Subprime Mortgage crisis in 

2007, made this issue even more intriguing since many literatures claimed that financial 

downturn acted as a stimulator of market integration. Wong et al. (2004) examined the 

co-movement or interdependence among developed and emerging stock markets: the 

United States, the United Kingdom, Japan, Malaysia, Thailand, Korea, Taiwan, 

Singapore and Hong Kong. The method of Cointegrating Regression Dickey-Fuller 

(CDRF) was employed to test for integration between the sample periods of 1981 and 

2002. The result showed that some emerging stock markets were integrated with the 

developed markets after the Asian financial crisis, but some did differ. In other words, 

these could be concluded that after the Asian financial crisis in 1997, there has been 

increasing interdependence among developed and emerging country stock markets while 

benefits from international diversification have gradually become limited. 

 Therefore, the objective of this paper is to contribute to the literature on equity 

market integration through examining a relationship between the leading stock market, 

the U.S., and the emerging stock markets of Thailand, Indonesia, Malaysia, and the 

Philippines using the analysis of Gregory and Hansen Cointegration and Error Correction 

Model (ECM). The current study focuses on two critical questions: the existence of 

interdependence between the U.S. and each sample Southeast Asian equity markets in the 

extent of diversification perspective and the short-run adjustment of each market in order 

to capture arbitrage opportunity. For the prior interest, this paper investigates whether 

interdependency among these markets has changed over time because of the Subprime 

financial crisis or not by applying Gregory and Hansen Cointegration analysis2. The data 

                                            
2Gregory and Hansen cointegration test is one of the most widespread methods for integration 

since it is able to capture the possibility of structural break in the collected data to avoid biased 

results.  
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is decomposed into three sub-periods of the pre-, during and the post-crisis. Comparing 

the difference between the crisis and non-crisis sub-periods is a relevant issue to equity 

market co-movement and interdependency through information transmission and 

macroeconomic announcements, e.g. economic downturn. Baharumshah et. al. (2003) 

examined the dynamic interrelationship among the major stock markets and in the four 

Asian markets: Malaysia, Thailand, Taiwan and South Korea, both in both short-run and 

long-run dimensions. The empirical results suggested that all of the Asian markets are 

closely linked with each other and with the world capital markets; U.S. and Japan. 

Overall, the evidence also supported an increase of the degree of integration between the 

Asian emerging markets and the U.S. market after the Asian financial crisis. 

 Second, this study also provides more beneficial information for investors in 

examining whether investors can capture arbitrage opportunities during short-run 

adjustment. The more correlated between the world’s equity markets, the less 

diversification advantages are available. Malkiel (2007) argued that investment in two 

security markets for diversification purpose would not yield high investment return since 

the markets move together. Majid et al. (2008) confirmed this proposition when they 

examined market integration among five Southeast Asian emerging markets; Malaysia, 

Thailand, Indonesia, the Philippines and Singapore and two major markets of the U.S. 

and Japan since January 1988 to December 2006. The result showed that the Southeast 

Asian markets increased correlation among themselves and also with the markets of the 

U.S. and Japan especially during the post-financial turmoil in 1997, indicating that short-

run diversification benefits gained by investors across the Southeast Asian markets tend 

to be diminished. 

 The effect of the U.S. security market is a matter of interest given the documented 

results on the leading role of the market in the international stock markets (Eun et al., 

1989; Hamao et al., 1990; Solnik et al., 1996). These literatures found that the U.S. is the 

dominant global market. As the innovation happened in the U.S. are rapidly transmitted 

to other markets in a clearly recognizable fashion, but no single foreign market can 

significantly explain the U.S. market movement and behavior. The four Southeast Asian 

economies included in this paper: Thailand, Malaysia, Indonesia, and the Philippines are 

grouped as a representative of an approaching Asian Economic Community (AEC) which 
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will completely integrate most of the Southeast Asian national economies into a single 

regional market with high competency by the end of 2015. This cooperation would 

significantly affect not only the regional but also worldwide sectors and may eventually 

result in an adjustment of significance and power structure in a global economic market. 

At the present, the Association of Southeast Asian Nations (ASEAN) is the third pillar of 

growth in Asia in addition to China and India with an average growth around 6 percent 

per annum over the past fifteen years. Only these four economies are of interest since 

they are relatively at comparable terms of macroeconomic indicators and financial 

competitiveness. 

 To achieve the purpose, the paper is organized as follows. In the next section, a 

list of literature reviews is discussed step by step according to a particular point of 

interests. Theoretical framework based on the topic is revealed in section three. In section 

four and five, empirical data, equity market preliminaries, and econometric methodology 

concerning the initiation of the paper are explained respectively. Finally, in the last two 

sections, the results and conclusions drawn are presented. 

 

2. Literature Review 

 

 As sketched in the introduction, co-movement and integration among equity 

markets have gained tremendous attention from both investors and researchers for a 

couple of decades. Earlier studies indicate the non-existence of interdependency. Chan et 

al. (1992) investigated the relationship among the stock markets of the U.S., Japan, Hong 

Kong, South Korea, Taiwan, and Singapore by applying the method of Pair-wise and 

Higher-Order Cointegration on daily and weekly stock prices during the 1980s period. 

The results indicated no evidence of integration among these six stock markets which 

implied that international diversification of portfolio was effective. In parallel with other 

studies provided by Ripley (1973), Lessard (1976), and Hilliard (1979), their findings 

also suggested low correlations or small covariance in stock price indices among national 

stock markets which validated the benefits of diversification in portfolio risk 

minimization management. 
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 However, this alleged low correlation was found to etch up after the U.S. market 

crashed in October 1987. By applying a Vector Autoregressive (VAR) model and 

Impulse Response Function analysis, Jeon and Von-Furstenberg (1990) discovered a 

stronger co-movement among international stock indices especially in short-run 

relationships after the 1987 crash. This was motivated by growing recognition of the 

benefits of international portfolio diversification. Arshanapalli et al. (1995) investigated 

the presence of a common stochastic trend or an integration characteristic between the 

U.S. and each Asian national stock market in both pre- and post- financial crisis in 1987. 

The daily stock indices of the U.S., Japan, Hong Kong, Malaysia, the Philippines, 

Singapore, and Thailand were tested by the Cointegration and Error-Correction Model. 

The influence from the US stock market was found to be stronger and more concentrated 

during the post-crisis period which could be implied that the significance and domination 

of the U.S. stock market on other markets were greater after the occurrence of the 

financial crisis. Eun and Shim (1989) also employed VAR model and found that a shock 

originated in the U.S. stock market could be influenced on other market performances. 

Wai and Cheung (2000) detected that the consequence of the U.S. stock market crash had 

a spillover effect on other stock markets. These empirical results supported the 

assumption of an interdependency and co-movement among equity markets stimulated by 

the financial crisis. 

 The question about the stock market integration kept gaining consistently 

imperceptible interest from researchers until the burst out of the Asian financial crisis in 

1997 and the Subprime Mortgage crisis in 2008. Both researchers and investors, or even 

non-investment related entrepreneurs were suddenly drawn attentions to international 

economies and stock markets. The main question of interest concerned the modification 

in relationship or interdependency among the national markets due to the stimulation of 

the financial crisis. It would be generally believed that global events, such as financial 

crises, have a systematic effect of moving economies and stock markets to be more 

contiguous which is able to be detected in the form of increased integration in statistical 

analysis. Jang and Sul (2002) analyzed the shift of co-movement among Asian countries 

that was directly undergone the Asian financial crisis in 1997, particularly Thailand, 

Indonesia, South Korea, Japan, Hong Kong, Taiwan, and Singapore. The Granger 
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Causality and Cointegration Analysis were applied on a two-year interval data which was 

divided into three sub-periods; the pre-, during, and the post-financial crisis. The results 

presented almost no cointegration among these seven Asian countries before the crisis. 

On the other hand, linkages among Asian equity markets had increased distinctly since 

the beginning of the financial crisis in 1997 and some linkages were even more vigorous 

at the post-crisis period. Choudhry et al. (2007) examined the interdependency in the 

long-run relationship between stock prices of two dominant stock markets, namely the 

U.S. and Japan, and eight Asian stock markets included Thailand, Malaysia, Hong Kong, 

Indonesia, the Philippines, Singapore, South Korea and Taiwan before, during, and after 

the Asian financial crisis. Empirical investigation was conducted by using the Johansen 

Multivariate Cointegration test, Causality test, and Band Spectrum regression on daily 

stock prices. The long-run relationship and linkages between these two initiatives and the 

rest were detected through all three sub-periods and were strongest during the crisis 

period. Although the results mostly indicated more influential effects of the US stock 

market, some evidences of increasing in Japanese predominance were also shown. Cheng 

et al. (2003), Click and Plummer (2005), Dunis and Shannon (2005), and Daly (2003) 

results also supported previous studies that most national stock markets of major ASEAN 

countries had become more progressively integrated after the Asian financial crisis in 

1997 compared to the pre-crisis era. 

 Kim (2010) studied the dynamic causal relationships between the U.S. stock 

market and each major national stock market of the East Asian economies, namely Hong 

Kong, Singapore, South Korea, and Taiwan. To compare the international transmission 

mechanism of the stock movements at different time scales separated by the occurrence 

of two major financial crises: the Asian financial crisis in 1997 and the Subprime 

Mortgage crisis in 2008, Kim employed Granger Causality and Wavelet Analysis. The 

result showed that US stock market Granger-caused almost all the East Asian stock 

markets regardless of crisis and non-crisis at the finest time scale, whereas the integration 

had increased after the financial crisis. Hengchao and Hamid (2010) estimated the impact 

of Subprime financial crisis on the long-run and short-run dynamic relationships between 

selected Asia-Pacific Islamic stock markets and leading conventional stock markets. The 

co-movements among the stock markets of the U.S., Japan, China, Malaysia, and 
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Indonesia were tested by Vector Autoregression (VAR) method to examine the long-run 

co-movement, and Vector Error Correction Model (VECM) to explore the dynamic or 

short-run relationship. The outcomes revealed that at the pre-crisis period, there were 

benefits from portfolio diversification for investors in the Asia-Pacific Islamic stock 

markets and conventional stock markets due to low correlation among them. However, 

these stock markets alternately shared a long-run equilibrium relationship which 

indicated more integrated characteristic, and hence provided diversification benefits for 

investors. Similarly to the study of Rahman and Sidek (2011), the spillover effect of the 

U.S. Subprime Mortgage crisis on the stock market returns of the ASEAN-5 countries; 

Malaysia, Singapore, Indonesia, Thailand, and the Philippines, were examined. By 

applying the panel data and instrumental variable techniques, the results derived from the 

estimation presented an increasing in cointegration or volatility transmission among them 

which reduced the arbitrage opportunity or diversification benefits in these ASEAN-5 

stock markets.  

 Not all researches support the assumption of proliferating integration among 

international stock markets, claiming that linkages are weak and temporary or in other 

word, no significant cointegration among the national stock markets. Lee and Isa (2014) 

examined the market integration among twenty-two international stock markets by 

applying the Causality and Variance Decomposition to analyze the impact of Subprime 

Financial crisis in 2008 on the linkages of these markets. However, the result indicated no 

cointegration among these stock markets. The Subprime crisis only caused temporary 

influence during the peak of the crisis but none during the pre- and post- crisis periods. 

Another example can be given by Kassim (2012). The paper aimed to assess the level of 

volatility transmission between the stock market of Malaysia and two of the most 

influenced stock markets, the U.S. and Japan, during the Subprime financial crisis. The 

Impulse Response Function and Variance Decomposition Analysis were employed in 

pre-, during, and post- sub-period samples which covered the period from September, 

2006 to May, 2009. The outcomes displayed the intriguing change of Malaysian stock 

market integration over three sub-periods due to the crisis. In particular, these three 

markets were observed to be highly integrated at the initial stage of the crisis. However, 

as the crisis seemed to be prolonged, investors shifted to enlarge their wealth on other 
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types of assets rather than invest in an equity market. As a result, the Malaysian stock 

market had gradually altered to perform independently after the Subprime crisis.  

 

3. Theoretical Framework 

 

 Investment is defined as a method of purchasing a portfolio or a combination of 

assets to gain profit in the form of reasonably predictable income or appreciation over the 

long term (Malkiel, 2007). While a portfolio of investment can consist of both tangible 

assets: plants, equipment, and real estates as well as intangible assets: e.g. stocks, bonds 

and other financial assets. Profitable stock market investments have never been 

straightforward due to lack of certainty and predictability of human behaviors and 

economic fluctuations. Hence, various theories and hypotheses of portfolio selection as 

well as market behaviors have arisen to identify an ideal portfolio solution which best 

satisfy individual trade-off between investment risk and return. The main purpose of 

investing is to get maximized return for the postponed consumption, time value of money 

and for worrying, risk of an asset, with the given level of risk.  

 

Fundamental Concept of Risk and Return 

  

 A critical concept in principal finance is the relationship between risk and return. 

The more formidable riskiness a specific portfolio involves, the more potential return that 

particular investment would acquire. The reason for this trade-off is that investors need to 

compensate for taking an additional risk in their portfolio. Sharpe (1995) proposed that 

the primary source of risk originates from uncertainties of security future prices along 

with fluctuation in market performance. Risk is measured by a standard deviation of 

historical and expected rates of return on investment, i.e. how much the returns contrast 

with the average return, while return can be measured by the change in the value of a 

portfolio. 
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3.1 Diversification  

 

 Diversification is defined as a balancing strategy in which trade-off between risk 

and return is adjusted through combining assets with expected return that are less than 

perfectly correlated, given the tolerable extent of investors. The principle of 

diversification is to minimize risks by comprising assets with uncorrelated returns in one 

portfolio and thus, portfolio risk would be eliminated. However, since assets react to the 

same innovations and influences, they are correlated at least some degree and total 

portfolio risk cannot be taken away entirely (Fabozzi, 2010). Wayne and Wagner (1971) 

demonstrated the risk reduction by measuring the standard deviation of randomly 

selected portfolios including several assets from the New York Stock Exchange. The 

findings showed that the standard deviation declines as the number of assets in a portfolio 

increases, approximately 40 percentage of risk of an individual asset can be eliminated by 

forming randomly selected portfolios of twenty stocks. 

 As previously mentioned, diversification can be accomplished by diversifying in 

equity markets with different locations. Odier and Solnik (1993), Solnik (1995) and 

Ming-Yuan (2007) have all studied the benefits from international diversification. The 

results all concluded in the same direction that investing internationally results in 

potential to reduce portfolio risk and enhance capital gain opportunities. The reasons 

behind international investments are that structural and cyclical differences across 

economies enhance the risk-minimization opportunities. If one market is doing worse 

than expected it is likely that the other markets will do better than expected, given an 

assumption of uncorrelated equity markets, hence investing in better performing market 

would definitely reduces risk and loss. 

 However, Chesney and Jondeau (2001) investigated the relationship between 

international correlation and stock market turbulence. Their finding showed that the 

markets are increasingly correlated during high-volatile period, the financial crisis, than 

during low-volatility period. The finding seemed to get along with the proposition of 

market integration as interdependency between markets extremely increases during the 

financial downturns.  
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3.2 The Modern Portfolio Theory 

 

“ Don’t pull all of your eggs in the same basket.” 

 

 The Modern Portfolio Theory (MPT), derived from an idea of diversification, 

states that investing in more than one kind of assets can benefit investors in order to 

diversify and thereby reduce volatility of an entire portfolio (Markowitz, 1959). When the 

portfolio is more diversified by including assets from different classes or locations, the 

correlation of portfolio assets is low, and thus deviation of risk is lower. 

 A good portfolio based on the theory is a balanced combination that yields the 

highest satisfaction to an investor with the best trade-off between risk and return, 

depending on individual risk aversion and demand for return. This trade-off can be seen 

as the efficient frontier, which visualizes the relationship between the best return the 

investor can afford, based on agreeable level of risk (Figure 1). In order for a portfolio to 

be efficient, the portfolio must repay the investors the highest for a given level of risk. If 

these requirements are met, then this portfolio does absolutely lie on the efficient frontier. 

 

Figure 1: Efficient Frontier Illustration 

  

 Source : Manganelli (2003) 
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 If the theory is true and practical, investors tend to search for the highest available 

investment return based on their bearable level of risk. Therefore, abundant amount of 

investors should seek for an opportunity to invest in emerging markets due to their 

potential growth and comparatively high returns as mentioned earlier. This act leads to a 

massive amount of inflows coming across the Southeast Asian region. As time passes, a 

market mechanism adjusts the prices of securities to eventually stay in a long-run 

equilibrium, and of course a formation of market integration will be accomplished. 

 

3.3 The Efficient Market Hypothesis (EMH) 

 

 One of the most intriguing and significant academic researches in finance area since 

the past two decades has been analyzed whether the capital markets are efficient. The 

efficient market hypothesis suggests that security prices do adjust instantaneously to the 

latest arrival information and reflect all available information on the current market 

prices. The efficiency of the capital market is widely used to imply the degree of equity 

market integration. From an assumption of equal spread of information, the investment 

return and risk are expected to move more together and correspondingly. Each security 

should reflect its true value regardless of market situation or financial downturn. As time 

passes, the markets eventually become integrated and the diversification benefits from 

inequality in information exposure would be no longer continue. However, the 

investigation results in this argument are mixed, some studies support the hypothesis 

which indicate the efficiency of capital markets while some do not. Campbell and Shiller 

(1987) together with Fricke (2007) analyzed the efficiency of the market hypothesis and 

concluded that stock prices and dividends did adjust immediately to changes when new 

information becomes accessible according to the hypothesis and hence, implying the 

integration among stock markets. On the other hand, some researches argue that some 

prerequisite conditions must be existed in order for the capital market to be efficient, e.g. 

no transaction cost and no barrier in investment entry for foreign investors. Grossman and 

Stiglitz (1980) criticized about the effectiveness of the hypothesis since most markets are 

highly unlikely possess all the requirements with the evidence of available arbitrage 

opportunity. 
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4. Data Description and Stock Market Preliminaries 

 

 A substantial body of literature; King and Wadhwani (1990), Longin and Solnik 

(1995), and Forbes and Rigobon (2002), supported an assumption of correlated 

movements among stock prices, regardless of geographical boundaries. Further, this 

correlation tended to be stronger and more substantial after financial market downturn 

than during other time horizons. Consequently, the stock price indices are used in this 

study to investigate the movement of stock-market returns among emerging Southeast 

Asian equity markets and the leading U.S. market. Individual security price index of each 

nation performed in this analysis is obtained from Morgan Stanley Composite Index 

(MSCI); these monthly market indices include Thailand (SET), Malaysia (KLSE), 

Indonesia (JFX), the Philippines (PSE) and the US (S&P500). The security returns are all 

expressed in the U.S. dollar currency unit with a monthly frequency, beginning May 30th 

2003 to disregard the left over impact of Asian Financial crisis in 1997 and ending March 

26th 2015. The national composite stock-price indices are representatives for four 

emerging Southeast Asian economies while S&P500 is delegated for the U.S. economy 

as it includes the first 500 leading companies of the US economy, capturing 75 percent 

coverage of the U.S. equities in terms of market capitalization. 

 As a matter of fact, this study uses monthly stock price indices in order to alleviate 

the noise characterizing daily or higher frequency data problem. The total number of 

observation for monthly data is 142 for the whole sample period. 

 Figure 2 represents the time-series plot of the Southeast Asian and the U.S. stock 

price index movements over the sample period. Each index is rebased to the index of 100 

on the first day of the sample period for unbiased comparability of different indices 

which have heterogeneous first trading dates of equity market. A solid line represents the 

U.S. stock price index, while broken lines represent indices of each Southeast Asian 

equity markets. 
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Figure 2: The movement of the five Southeast Asian and the U.S. stock price indices 

during May 30th, 2003 and March 26th, 2015 

        

 As depicted in Figure 2, despite the fact that the US stock market index is the 

bottom line compared to the others, a high correlative relationship among them is 

explicitly exposed as the price indices tended to respond in synonymous direction at 

every time scale regardless of financial deterioration. A sharp plummet of financial 

returns are outstandingly noticeable at the beginning of July, 2007 and progressively 

display till June, 2012. This movement can be illustrated as the contagious duration of the 

Subprime Mortgage Financial crisis in 2008 on the US stock market and four followers. 

As a consequence, an entire sample period is decomposed into three distinctive time 

scales to examine whether the financial crisis can be accounted as the cause of escalation 

in financial integration. The pre-crisis period lies between May, 2003 and July, 2007 (51 

observations); during crisis is between August, 2007 and June, 2012 (59 observations); 

and the post-crisis cycle is thus far between July, 2012 and March, 2015 (32 

observations).  
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 In furtherance of understanding the relationship of these five observed stock 

markets, some initiatory characteristics and economy of each national stock market will 

be presented. 

 This study focuses on an aspect of stock market interdependency between the US 

and the Southeast Asian security markets: Thailand, Indonesia, Malaysia, and the 

Philippines. Regarding to the intention, the U.S. has been the world’s largest economy for 

at least a century. Its equity market is also the largest in the world, in terms of the 

combined market capitalization of all the US stock exchanges, which doubtlessly 

influences the movements of other stock markets especially the emerging ones that 

extensively depend on the major leading economies. Consistently, Cheung and Mak 

(1992) claimed that the US market performance was accounted as a global factor because 

of its influence and leading power on most of the Asian emerging markets. Moreover, 

Ibrahim (2005) found evidence that the Asian equity markets do response quickly to 

financial shocks from the US disregarding of the magnitude of the crisis. 

 Considering on four observed Southeast Asian economies; Thailand, Malaysia, 

Indonesia, and the Philippines, these have recently received significant interests from 

investors and researchers all around the world as a result of the forthcoming Asian 

Economic Community (AEC) or regional economic integration by 2015. The AEC will 

continuously transform the Southeast Asia nation members into a single competitive 

market with free movement of goods, services, investment, skilled labors, and flow of 

capital. This upcoming widespread of capital movement and economic cooperation will 

certainly has a significant impact on financial market structure of integration and 

diversification benefits globally. 

 Based on market capitalization displayed in Table 2, the stock market of Malaysia 

is the biggest among these four Southeast Asia stock markets, which is in turn followed 

by Thailand, Malaysia, and the Philippines. 
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Table 1: National stock market characteristics 

 Thailand 
The 

Philippines 
Indonesia Malaysia 

Market Capitalization    

($ billion) 
430.4 261.8 422.1 459.0 

Value of share trading                

($ billion) 
310.6 42.2 90.7 142.7 

Investment flows       ($ 

billion) 
2.9 3.2 2.8 5.2 

Number of listed firms 613 263 506 905 

Foreign Ownership 

Limit 
49% (25%)* 40% 49% (25%) 100% 

Withhold Taxes on 

dividend 
20% (10%) 15% 20% 35% (0%) 

Taxes on capital gains 25% (10%) 0.25% 20% 0% 

Time zone GMT+7 GMT+8 GMT+7 GMT+8 

*: 49% referred as information for individual investors while 25% for institutional investors. 

Source: World Federal Exchange (as of at the end of 2014) 

 

 Malaysia is referred as a lucky country because of its economic strengths and 

wealth of mineral resources. Also, the supportive government policies and especially, the 

recognized leader in Islamic Investment center cooperation have generated Malaysia to 

easily maintain its position as an attractive investment destination in Southeast Asia. 

 Nevertheless, Indonesia is the fastest growing economy in the Southeast Asian 
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region and is expected to continue. During the global financial crisis in 2008, Indonesia 

outperformed its regional neighbors and joined China and India as the only G20 members 

posting growth in 2009. Besides, the biodiversity provides tremendous investment 

opportunities, especially, in mining and agribusiness equipment and services. 

 The Philippines is the third-largest English-speaking country in the world, enabling 

its manpower to have a unique edge over neighboring countries in terms of labor quality. 

Being an archipelago, the Philippines have a lot to offer as well in terms of natural 

resources which encourage soaring economic growth and investment benefit 

opportunities. 

 The economy of Thailand is heavily dependent upon exports of goods and services, 

which accounts approximately 78 percentage of its gross domestic product (GDP). 

Thailand is the second-largest food exporter in Asia, trailing only China. As the endless 

growth of the world population, Thailand is heavily investing in its technology 

enhancement in order to possess competitive ability and capture more exportation in 

international markets. 

 As comprehensively summarized the current economic situation for each emerging 

countries, a conclusion of highly attractive investment in the AEC stock markets can be 

drawn. Moreover, a strategy of combining assets from various equity market locations 

associates with the purpose of portfolio risk minimization also. Therefore, this can be 

accounted as one motivation to extensively study a linkage among these stock markets to 

provide safely guidelines in cross-bordered capital investments for foreign investors. 

 However, it should be noticed that although these emerging countries have 

officially liberalized their stock markets, various degrees of direct and indirect barriers, 

still exist for both foreign individuals and institutional investors. As sketched in Table 2, 

the Philippines possess the highest level of restriction for foreign investors which cross-

bordered participation beyond 40% needs prior approval. For the cases of Thailand and 

Indonesia, the restriction is reduced to 25 percent for commercial banks and financial 

institutions. Although Malaysia seems to perfectly open for international investors, but 

foreign acquisition of investments excessing $5 million in value requires prior approval 

from the Foreign Investment Committee plus non-Malaysian investors need to open a 

personal nominee account with a local security depositary, which records the ownership 
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of all shares. Furthermore, nonresident investors face different tax rate schemes which 

taxes levied on them are much heavier compared to domestic investors.  

 Although there is such a great deal of controversy that the US stock market return 

may be considered as an overnight information for investors in the Asian stock markets 

because opening prices in local markets are claimed to reflect the US overnight return 

due to non-overlapping trading hours or different time zones. The returns of the emerging 

stock markets are influenced by the performances of the larger markets, such as the US, 

especially during market downturns. In particular, the opening prices from local markets 

reflect overnight news from international markets, while the closing prices from the local 

markets reflect country-specific information released during the day. However, non-

overlapping trading hours between the U.S. and the Southeast Asian stock markets do not 

have any influence in this current paper because the main purpose of this study is to 

investigate the volatility transmission in the long-term due to the occurrence of the 

Subprime financial crisis, not the daily contemporaneous correlation. 

 

5. Methodology 

 

 In the methodology section, three sub-sections are thoroughly introduced in 

consonance with a procedure of an integration investigation. The Unit Root test of 

Augmented Dickey-Fuller (ADF) is firstly interpreted and followed by a cointegration 

analysis of Gregory and Hansen. Lastly, the Error Correction Model (ECM) of short-run 

relationship linkage is described. 

 

5.1 Unit Root Test 

 

 Due to the nature of time series analysis, it is very crucial to affirm availability of 

non-stationary property3 in order to abstain a spurious regression4, which may lead to 

                                            
3 The terms of non-stationary, random walk, and unit root are treated synonymously. 
4 Spurious regression is a phenomenon where an empirical result shows a statistically significant 

relationship between Yt and Xt  although in reality there exists none. 
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biased empirical results (Engle and Granger, 1987). Moreover, many researches have 

approved that most of financial and economic statistics possess a stationarity; some 

examples can be given as exchange rate, asset price, and interest rate. Therefore, an 

investigation of unit root property is a prerequisite process before analyzing any 

macroeconomic data in an extent of financial perspective. If the data are found to be 

trending or non-stationary, a trend removal or de-trending can be eliminated by a process 

of first difference to make the data become integrated at the same order.  

 The null hypothesis is assumed that a variable is not stationary while the 

alternative hypothesis is that a variable is stationary. 

 The Augmented Dickey Fuller Test (ADF) is employed in this study due to its 

specialty to overcome some deficiencies of previous unit root tests, allowing an existence 

of autocorrelation in an error term. Furthermore, the ADF analysis can also be used to 

analyze the ARMA structure of the residuals with the lagged variable in the regression. 

 An Ordinary Least Square (OLS) is applied on a sample variable, which is price 

index of each national market. Numerous theories and studies suggest that each certain 

variable should be integrated in the same order in furtherance to observe interdependency 

among variables due to the fact that integrated variables have non-standard distributions 

or random walk patterns.  

 Three different forms of ADF equations are tested to cover all possibilities of the 

yet unknown relationship model. 

  1. The Random Walk model without drift: 

             Yt = β1Yt-1 + εt 

  2. The Random Walk model with drift: 

Yt =δ + β1Yt-1 + εt 

  3. The Random Walk with drift and deterministic trend: 

         Yt =δ +β2t + β1Yt-1 + εt 

  

 where Yt is a representative of the stock market index of each country, δ is a drift 

or constant parameter, β1 is a coefficient of the lag variable, β2 is a coefficient of the 

deterministic trend, and lastly εt is a white noise. These three estimated models are tested 

under the null hypothesis of non-stationarity and the alternative hypothesis of stationarity. 
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Number of lag is determined by an application of Akaike Information Criterion (AIC), 

which is presently considered as the most efficient method (Brooks, 2008). 

 If the data, stock index of each markets, turn out to be non-stationary, the data 

should be transformed into stationary series according to the requirement of integration 

analysis as previously mentioned. Each variable is then differenced by its first lagged 

value or regressed on deterministic functions of time before performing an exactly 

identical procedure of an ADF test covered all three models above with the same 

hypothesis testing. 

 If these variables are stationary after applying the first differencing process, it can 

be concluded that these stock indices are integrated at the first order or I(1). Then 

cointegration technique can be used to model a long-run relationship. 

 

5.2 Cointegration Test 

 

 Once variables are confirmed as non-stationary data and are integrated at the same 

order after employing a process of first difference, a further analysis of stationary relation 

among the non-stationary time series can be employed by a well-known cointegration 

test. If the variables have different trend processes, no fixed long-run relationship among 

observed time-series variables exists or no integration among the variables, then no 

integration relationship can be concluded. On the other hand, a presence of cointegration 

vector or an existence of integration relationship implies that diversification opportunities 

across international markets for investors are limited.  

According to Figure 2 in the data section, the movement of each emerging stock 

market indices in Southeast Asia and the U.S. stock index appears to be highly correlated, 

responding in synonymous directions at every time scale regardless of financial change. 

Nevertheless, a standardized statistical method is needed for an accurate analysis whether 

these time series are actually integrated with each other. 

  In the extent of the research topic, Bivariate Cointegration Analysis is performed 

to analyze mutual relationship between each of the Southeast Asian stock indices and the 

S&P500 index of the U.S.. If the investigation indicates an existence of cointegration 

equation, then the testing pair of stock indices will share a corresponding long-run 
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relationship. Further estimation of the short-run adjustment mechanism can be examined 

to seek for deviation from the equilibrium level and the speed of adjustment between the 

variables. 

 There are a large numbers of tests related to cointegration analysis. However, this 

study mainly focuses on Gregory and Hansen Cointegration test, developed in 1996. 

  

5.2.1 Gregory and Hansen Cointegration Test 

 

Gregory and Hansen Cointegration analysis is a procedure of testing for 

cointegration with endogenous structural breaks camouflaged in time-series data. 

Gregory and Hansen (1996) discussed that it is possible that integration relationship 

might be hold over some periods of time and then shift to a new long-run equilibrium at 

an unknown point of time. According to Gregory, Nason, and Watt (1994), many 

integration analyses, such as Johansen’s Cointegration test5 , assume a time-invariant 

property of the cointegration vector which may result in a failure to reject the null 

hypothesis of no integration if the data set confronts structural break. Due to the purpose 

of this study to consider financial variables like stock market indices which possess high 

volatility and possibility to invalidate the assumption of time-invariance, the 

cointegration analysis accounting for structural break like Gregory and Hansen is more 

suitable and yields higher efficient estimation. 

 In Gregory and Hansen cointegration procedure, a structural break dummy 

variable at an unknown timing τ is defined as; 

  Dτ
t  =  0 if t ≤ τ or 1 if t > τ  

 The test accounts for a break in an intercept as well as in a slope coefficient. Each 

model of integration analysis include α coefficients of a constant term and dummy 

variable, while β represents a coefficient of slope. For accuracy, three disparate structures 

of the Gregory and Hansen Cointegration models are considered.  

 1. The cointegration model with the presence of a level shift in the constant (C) : 

                                            
5 The Johansen’s Cointegration Test is a method of maximum likelihood which approaches the 

testing for cointegration by examining the number of independent linear combination or 

cointegration vector for an observed set of time-series variables that yields a stationary process. 
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    Yt =  α1,I + α2Dτ
t + + βxt + εt  , t = 1,2,…,n 

     where α2 is the coefficient of constant shift from the presence of a level shift  

 2. The cointegration model with the presence of a level shift and trend (C/T) : 

    Yt =  α1,I + α2Dτ
t + + β0t + βτ

1xt + εt  , t = 1,2,…,n 

     where β0 is the time trend coefficient. 

3. The cointegration model with the presence of a level shift and a change of slope 

after the structural break (C/S) : 

            Yt =  α1,I + α2Dτ
t + + βτ

1xt +  βτ
2xtDτ

t  + εt  , t = 1,2,…,n 

             where βτ
2 is the change of slope from the presence of the structural break.  

 

 The latter model has a specific name called the regime shift model, which allows 

for parallel shift and rotation of an equilibrium relation. To further clarify the rest of 

variables: Y is a natural log of each Southeast Asia stock indices, X represents an 

independent variable of a natural log of the US S&P500 index, t is a time subscript, and 

lastly εt is a white noise process. As previously mentioned, the lag length is determined 

by Akaike’s Information Criterion (AIC), which is more efficient than other order 

criterion (Anderson, 2009). 

 The residuals produced by these three individual cointegration equations in 

different time scales are predicted with every possible value of unknown breakpoint τ and 

are tested by a process of unit root. Gregory and Hansen (1996) proposed three 

distinctive test statistics: the ADF statistics and the two extensions of Phillips test 

statistics (1987): Zα and Zt.  

  ADF*= inf τεT ADF(τ) 

  Z*α = inf τεT Z α (τ) 

  Z*t = inf τεT Zt (τ) 

  The null hypothesis of Gregory and Hansen cointegration test is assumed that a 

residual of cointegration equation is non-stationary, which can be implied that no 

integration exists among the variables. Meanwhile, an alternative hypothesis is stated that 

an integration relationship exists among variables along with a single structural break, 

determined by estimating all possible breakpoint τ in the sample period from three 

relevant cointegration equations. The date for a breakpoint is selected from the minimum 



26 

 

ADF* value or maximum absolute value. The critical values of the Gregory and Hansen 

Cointegration method are extended from the elemental Engle-Granger method for 

unknown structural break (Mackinnon, 1991). 

 

5.3 Error Correction Model 

 

 According to Engle and Granger (1987), if a set of variables possesses a stable 

long-run relationship even in the presence of structural break, then it is possible to 

estimate the short-run relationship among them. Even the existence of market integration 

actually limits the opportunity to diversify portfolio risks, investors are still be able to 

capture some short-run opportunities from the deviation of the markets. Hence, Error 

Correction Model (ECM) is recommended to additionally perform after a long-run 

linkage of these five countries is detected by the previous analysis. 

 Error Correction Model (ECM) captures a speed of adjustment mechanism among 

variables that are deviated from an exogenous shock back to the long-run equilibrium.  In 

order to examine a short-run dynamics, the error correction term, ε, is obtained from the 

predicted residuals of long-run cointegration equations. Therefore, a mutual long-run 

relationship must be detected by Gregory-Hansen test in the earlier process before 

performing a short-run analysis of ECM.  

 The first difference of the dependent variables are regressed on the lagged value 

of the error correction term (ε) and the first difference of independent variable that has 

been ensured to be integrated. The Error Correction model is obtained by regressing the 

first difference of the natural log of each Southeast Asian indices i at time t on the first 

difference of the lag of natural log of the US stock market and the lagged value of an 

error correction term (ε) by the methodology of OLS as followed.  

    ΔYi,t = αi  + β ΔXt-1 + γ ε t-1 + ut 

 Here, β is denoted as a short-run elasticity coefficient, γ represents a coefficient of 

an error correction term which indicates the speed of adjustment mechanism back to a 

long-run equilibrium, α is a constant, and lastly and ut  is a white noise. If there is a short-

term adjustment mechanism, the coefficient of error correction term, γ, should be 

significant with a negative sign. Therefore, the result of the ECM analysis can support the 
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precision of the previous long-run estimation that the deviation from a long-run 

equilibrium relationship is corrected. 

 

6. Empirical Results and Analysis 

 

 Estimations and time series tests in this study are performed by the usage of 

STATA/SE program with a version 12.0. All stock market indices are transformed into 

log level with a purpose of pragmatic interpretation of elasticity. This section reports the 

empirical results according to the methodologies proposed in the previous section, along 

with the analysis of the results. 

 

6.1 Unit Root Test  

 

 As mentioned earlier that most economic and financial data contain non-

stationary or deterministic trend, so a unit root test should be employed to determine non-

stationary. To confirm an existence of a deterministic trend in time series, the ADF test 

statistics should fail to reject the null hypothesis of non-stationarity. The ADF model in 

this paper is assumed to be the random walk with drift and deterministic trend model due 

to the most unbiased results6. A variable of natural log of each stock market index is 

estimated according to the ADF model while an appropriate number of lag is determined 

by Akaike Information Criterion (AIC). From Table 2, the ADF results of the level data 

of every equity market are not statistically significant at 5-percentage level, which cannot 

reject the null hypothesis of a unit root or non-stationarity. It implies that each monthly 

stock index possess a deterministic trend. 

 

 

 

 

 

                                            
6 Three possible equations are tested and the best one with the most accurate estimation is chosen. 
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Table 2: Unit Root Tests: Augmented Dickey-Fuller Statistics 

  Level Lags First Difference Lags 

     

USA -0.678 1 -10.357* 0 

Thailand -2.604 1 -11.432* 0 

The 

Philippines -1.775 1 -11.792*   0 

Malaysia -2.033 1 -10.697* 0 

Indonesia -2.828 4 -5.226* 3 

Notes: * denotes that the test statistic is significance at 5-percentage level. The critical values for 

5-percentage level of significance is -3.461. 

Source: MSCI 

  

 To test for a stationary property of the first difference of each monthly stock 

indices by subtracting the natural log of the stock market index in the current period from 

the previous period. The ADF process is employed exactly the same once again. The 

purpose of testing for a stationarity of the first difference is to check whether all stock 

index is integrated of order 1, I(1), or becomes stationary after one time differencing. The 

number of observation after the first differencing is 142. The result shows that all series 

of monthly stock price is integrated at the same order, I(1). The statistically significant 

ADF statistics, as reported in table 2, are able to reject the null hypothesis of a unit root 

test, suggesting that time series are integrated at order 1 or I(1). Thus, a long-run 

integration test can be further performed. 
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6.2 Gregory and Hansen Cointegration test result 

 

Having ensured that all the time series data are integrated at the same order I(1) at 

every sub-period7, pre-requirement of an integration analysis is valid and further test can 

be performed. The sample data is divided into three sub-periods: pre-crisis period (May 

2003 and July 2007), during-crisis period (August 2007 and June 2012), and post-crisis 

period (July 2012 and February 2015). The purpose of performing an integration test with 

sub-periods is to observe how these regional stock markets in the Southeast Asia can 

handle with an influence from a major equity market like the U.S. during an economic 

downturn, e.g. Financial crisis 2008. A bivariate cointegration test is also employed by 

estimating a natural log of each ASEAN stock indices on the natural log of the US index. 

Therefore, four mutual stock markets relationships are testedfor interdependency: SET-

S&P500, PSE-S&P500, KLSE-S&P500, and JFX-S&P500. 

The study estimates the integration equations according to the methodology of 

Gregory-Hansen cointegration 8 . As already proposed in the methodology section, a 

structural break dummy is already included in the models. A regime shift model, a shift 

in level and change in the slope after the structural break (C/S), is estimated and the 

residual is obtained. Three test statistics; ADF*, Z*a, and Z*t are used to perform in the 

unit root test. The dates of breakpoint are selected from the minimum ADF* test statistic. 

The null hypothesis of no cointegration is tested against the alternative hypothesis of 

cointegration with a presence of a single structural break. 

                                            
7 The results of unit root test- Augmented Dickey-Fuller tested in three different sub-periods are 

exhibited in appendix section. The test results show all the time series data in all of the three 

periods are integrated at the same order I(1). 
8 Johansen’s cointegration test is performed prior to Gregory-Hansen cointegration process but 

the result shows no cointegration among the US stock market and emerging stock markets in 

Southeast Asia. One of the reasons of no existence of cointegration among stock markets could be 

from the invalid assumption of no structural break in the sample time series data. Since stock 

markets are known to be relatively volatile comparing to other markets, especially emerging stock 

markets like stock markets in ASEAN countries. Also having gone through financial crisis during 

2008, not only the US stock market but also other countries’ stock markets had to face the high 

volatility stock price at the time. Therefore, performing a standard cointegration that assume for 

time-variant data can be hard to reject the null hypothesis if there exist structural breaks in our 

time series. 
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Table 3 shows the results of Gregory and Hansen cointegration test of the regime 

shift model for all three sub-periods of the pre-crisis, crisis, and the post-crisis. The test 

statistics at different level of significance in each model are compared with the modified 

Gregory-Hansen’s critical values and are exhibited in an Appendix section. 

 

Table 3 Gregory-Hansen Cointegration Test Results 

Cointegration 

Variables 

ADF 

statistic 

Zt 

Statistic 

Za 

Statistic 

Date of 

Breakpoint 

(ADF) 

H0 Cointe-

gration 

 

Pre-Crisis 

Thailand-USA 

 

-5.66* 

 

-5.95* 

 

-42.87 

 

2006m8 

 

Reject 

 

Yes 

 

The Philippines 

-USA 

-5.58* -5.45 -39.03 2004m2 Reject Yes  

Malaysia-USA -5.79* -5.22 -36.95 2004m2 Reject Yes  

Indonesia-USA -4.86 -4.91 -33.83 2004m6 Accept No  

During Crisis 

Thailand-USA 

 

-6.04* 

 

-5.65* 

 

-41.65 

 

2009m3 

 

Reject 

 

Yes 

The Philippines 

-USA 

-4.89 -4.57 -29.28 2008m9 Accept No 

Malaysia-USA -5.48 -5.57* -40.4 2009m3 Reject Yes 

Indonesia-USA -6.48* -5.88* -43.5 2009m3 Reject Yes 

Post-Crisis 

Thailand-USA 

 

-6.02* 

 

-6.12* 

 

-33.74 

 

2013m9 

 

Reject 

 

Yes 
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The Philippines 

-USA 

-5.81* -5.91* -33.74 2012m12 Reject Yes  

Malaysia-USA -5.89* -5.98* -34.56 2012m9 Reject Yes  

Indonesia-USA -6.03* -6.13* -34.96 2013m8 Reject Yes  

Note: * means the test statistic reject the null hypothesis at the 5-percentage significant value. 

 

 From the results of Gregory-Hansen cointegration test during pre-crisis period, 

there exists a cointegration relationship between the US stock market index with Thailand 

stock market index, with the Philippines stock market index, and with Malaysia stock 

market index. However, no cointegration between the US and Indonesia stock market 

indices is found. Gregory-Hansen test shows the break point date during the beginning of 

2004. At this period, the US stock market was performing well, driving by the strong 

corporate earnings and continuing low interest rates. However, the break occurred when 

the stock market started to fall due to the higher interest rates, lower tax refunds, and an 

uncertain outcome of the US president election in November 2004. Another breakpoint 

was found in the regime shift model of the cointegration between Thailand and the US 

stock markets. The breakpoint in August 2006 was from a stock market condition in 

Thailand due to the politic turmoil in the country.  

No long-run cointegration relationship between Indonesia and the U.S. equity 

market at the pre-crisis period can be explained by an equity market structure of 

Indonesia at the Asian Economic Miracle era in 1980’s. During that time, the net inflows 

of foreign direct investment to Indonesian economy seemed to be the smallest compared 

to other sample countries; net investment inflow for Indonesia was $133,000,000 while 

Thailand, Malaysia, and the Philippines received $290,555,396, $1,264,688,331, 

$172,000,000 respectively. 

Most transactions in the market were executed by domestic investors who 

dominated approximately 80 percent of total market shares. Only diminutive part of 

shares belonged to foreign investors as Indonesia possessed the least growth rate or 

analogously, did not acquire much attention from investors compared to its surroundings. 

Therefore, domestic news or uncertainties played more significant role than international 



32 

 

concerns and led to less interdependency on international circumstances. Besides, some 

studies concede an identical finding of no integration between Indonesian and some 

outstanding stock markets at that time. Ibrahim (2005) examined the international 

linkages of the Indonesian stock market during the pre- and post-crisis periods using the 

Cointegration and Vector Auto Regression (VAR) methods. An evidence of cointegration 

among the Indonesian market, other Southeast Asian markets and two advanced markets, 

the U.S. and Japan, could not be found during both period.  

 Using monthly data from January 1987 to October 1995 and Cointegration 

Approach, Palac McMiken (1997) found with the exception of Indonesia that all other 

Southeast Asian markets were linked to each other. Thus, past studies have documented a 

particularly interesting finding that the Indonesian market seems to be generally 

segmented from the advanced markets and other Asian markets either in the long-run or 

short-run relationship. 

 For the results of Gregory-Hansen cointegration test during the crisis period, we 

found the cointegration relationships between the US stock market index with Thailand 

stock market index, Malaysia stock market index, and Indonesia stock market index. We 

find no cointegration between the US stock market index and the Philippines stock 

market index. For the breakpoint date, since it had been in the financial crisis 2008 

period, the US stock market faced high volatility. Investors lost confidence in 

investments due to the bear market condition. The crisis situations of the US stock 

markets also affect other stock markets, especially emerging stock market in Southeast 

Asian countries. According to the breakpoint date from Gregory-Hansen cointegration 

test, March 2009 is obvious for the breakpoint. The US stock markets had suffered from 

the bear market until they reach the bottom in March 5, 20099. After that period, April 

2009 started the rebound of the stock markets into the uptrend markets. 

 From the results of Gregory-Hansen cointegration test for the sample data during 

the post-crisis period, all Southeast Asian stock markets are integrated with the US stock 

market. For break points during this period, in September 2012, there was a high increase 

in the U.S. stock market index after the Subprime financial crisis. S&P 500 market 

                                            
9 Shell, Adam. Dow up nearly 100% from bear market low of March 2009. USA Today. Feb 21, 

2012. Web. 22 May 2015. 
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jumped over 200 basis points on September 9th, 201210. The monthly S&P500 considered 

as the highest boost of the period on this month. Such bull market11 situation were 

spurred by Fed’s QE312 in order to boost the US economy and from the European debt 

crisis. Moreover, the test also found another structural break during August and 

September 2013, when the US stock market suffered the stock market crash. There were 

high drops of the US stock market index during these months. In August 2013, S&P500 

index fell by 5.7%. Such high volatility on the US stock markets during this time also had 

impacted on emerging stock market in ASEAN markets as well. 

 Thus, the result can conclude that there exist the long-run equilibrium 

relationships between the US and Southeast Asian stock markets. There are shifts in 

interdependencies among the US stock market and emerging stock markets in Southeast 

Asia in different periods, due to economic situation in the sample countries. Moreover, 

with the test of Gregory-Hansen cointegration, the cointegration between stock markets 

with the presence of structural break in our time series is detected. Because either 

developed or emerging stock markets is considered to be sensitive and volatile driven by 

the external forces, this leads to a presence of structural break in the stock market indices, 

regardless of crisis or non-crisis periods. Therefore, taking into account of an existence of 

structural breaks in financial data is an important matter. 

 The next step of empirical results illustrates long-run relationships from the US 

stock market to each of the Southeast Asian stock market indices in different periods. The 

regime shift models of Gregory and Hansen test are reported in table 4 below for pre-

crisis, crisis, and post-crisis periods. The emerging stock market indices in Southeast 

Asian nations are estimated by Gregory-Hansen cointegration model, a regime shift 

model, including a natural log of the US stock market index, S&P500, a breakpoint 

dummy, and a change in slope from structural break. The sign on the estimated 

                                            
10 Observations and Notes. Dow inching closer to all time high. Oct 1, 2012. Web. 21 May 2105. 
11  Bull markets are characterized by optimism, strong confident, and good expectations of 

investors from the uptrending markets. 
12 QE3 is abbreviation of the quantitative easing policy, performed on the third attempt by Fed, 

announcing on 13 September 2012. For more information see Conerly, Bill (13 September 

2012). "QE3 and the Economy: It Will Help, But Not Solve All Problems". Forbes. The data was 

retrieved on 22nd May 2015. 

http://www.forbes.com/sites/billconerly/2012/09/13/qe3-and-the-economy-it-will-help-but-not-solve-all-problems/
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coefficients in the model is observed for the type of relationship between the US stock 

market and emerging stock market in Southeast Asia in the long run period. 

 

Table 4 Gregory-Hansen Cointegration Equations 

 ln_S&P500 Break 

Dummy 

ln_S&P500 x 

Break 

Dummy 

Constant 

Pre-Crisis     

ln_SET 1.911845** 3.704933 -0.7671979 -4.017129** 

 (0.1347643) (3.759327) (0.7509048) (0.6461824) 

 [14.19] [0.99] [-1.02] [-6.22] 

     

ln_PSE 1.270441** -8.839578** 1.875894** -1.157731 

 (0.3420736) (1.701331) (0.3612714) (1.6041) 

 [3.71] [-5.2] [5.19 [-0.72] 

     

ln_KLSE 1.405006** -2.046187 0.4114422 -1.833605 

 (0.3443558) (1.712682) (0.3636818) (1.614802) 

 [4.08] [-1.19] [1.13] [-1.14] 

     

     

During Crisis     

     

ln_SET 1.31579** 2.757966 -0.5691168 -0.9942004 

 (0.1443452) (2.452708) (0.4918088) (0.698066) 
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 [9.12] [1.12] [-1.16] [-1.42] 

     

ln_KLSE 0.9377089*

* 

0.2573258 -0.1581478 0.6698185 

 (0.1344329) (2.228308) (0.4470599) (0.6495121) 

 [6.98] [0.12] [-0.35] [1.03] 

     

ln_JFX 1.57815** 2.309443 -0.5026984 -1.696941** 

 (0.1030199) (1.750509) (0.3510062) (0.4982136) 

 [15.32] 1.32] [-1.43] [-3.41] 

     

 

Post-Crisis 

    

     

ln_SET 0.2541894 -4.318923** 0.789735** 4.813462** 

 (0.2132514) (1.960886) (0.3733408) (1.08502) 

 [1.19] [-2.2] [2.12] [4.44] 

     

ln_PSE 2.38682** 10.28715* -2.035497* -5.678923 

 (1.184387) (5.988252) (1.193926) (5.935417) 

 [2.02] [1.72] [-1.7] [-0.96] 

     

ln_KLSE 0.3823023 2.385318 -0.4681465 3.738018 
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 (1.771942) (8.870366) (1.774003) (8.859023) 

 [0.22] [0.27] [-0.26] [0.42] 

     

ln_JFX -0.2303376 -6.116623** 1.137734** 7.745596** 

 (0.316357) (2.508271) (0.4805647) (1.606727) 

 [-0.73] [-2.44] [2.37] 4.82] 

 

Notes: **, * denotes that the test statistic reject the null hypothesis at 5-percentage and 1-

percentage significant value, respectively. 

 The value in parentheses report the standard error of the coefficient and the value in 

brackets report the t-statistic of the coefficient 

  

  Table 4 presents the results of the estimated long-run bivariate relationship from 

the US stock market and these four ASEAN stock markets that was tested earlier to be 

cointegrated by following Gregory-Hansen cointegration’s regime shift model. The sign 

of the estimated coefficients in the models are focused on. The predicted coefficient 

ln_S&P500 shows the positive signs in almost all bivariate long run relationships 

between the US stock market and stock markets in Southeast Asian countries. It means 

that the emerging stock markets in Southeast Asia tend to follow the US stock market in 

the same direction in the long run. Equivalently, holding other variables constant, during 

the first two periods, a change in the U.S. stock market has a spillover effect on other 

stock markets and induces their performances to the same direction.  

Nevertheless, the US stock market index coefficient with Indonesia stock market 

index shows the negative relationship. However, the statistically insignificant 

coefficients, which are Thailand, Malaysia, and Indonesia stock market in the post-crisis 

period, lead to inconclusive results of directional relationship analysis. 

Since Gregory-Hansen’s regime shift model allows for the change in the long-run 

relationship due to the presence of a single structural break in the sample series, the 

direction of change from the break effect can be observed. For the structural break 
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dummy coefficients, a positive sign suggests that estimated stock market index constantly 

increases after the break occurs, vice versa. For the interaction of the dummy variable and 

the slope coefficient, a positive sign means the US stock market generates a stronger 

spillover effect on the emerging stock market, vice versa. The different aspects of the 

structural breaks possessed in the stock price indices cause the long-run relationships of 

the US and emerging stock markets in Southeast Asia in each period response to the 

structural break differently. However, these two coefficients are shown to have the 

opposite signs of each other. Thus, it appears that the parallel shift in long-run 

equilibrium relationship caused by an existence of structural break is automatically 

adjusted back for the smooth long-run movement by the change the relationship 

coefficient after the break.  This is due to the fact that investors will adjust their portfolios 

 

6.3 Error Correction Model (ECM) 

 

The findings that the two regions of stock markets are cointegrated with each 

other means that there exist long-run equilibrium relationships even though there is the 

deviation of the indices from each other in the short-run. The presence of cointegration 

equations in the analysis allows for further investigating whether there is a short-run 

adjustment back to the long-run relationship after a shock. The short run deviation of the 

two stock market indices means that one stock market index is higher than the other. In 

the other words, even though there is limited opportunity in diversifying portfolio, 

investors may still be able to find the short-run opportunities from earning the excess 

returns or arbitrage profits from the stock markets. Hence, understanding the dynamics of 

short run movement of the stock markets helps investor determine and rearrange their 

portfolios more efficiently.  

 In this study, Error Correction Model (ECM) is performed to analyze the short-

run dynamics of the stock market indices. By following Engle-Granger two-step 

procedure, the test is conducted with the pair of stock market indices that we have 

ensured to be cointegrated earlier and estimate our models according to the error 

correction model proposed earlier in the methodology section. The Error Correction 

Terms or the residuals (ε) are obtained from the cointegrating equations which are the 
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part that capture both short-run and long-run behaviors of the stock markets relationships. 

The test is performed by regressing the first difference of natural log of each ASEAN 

stock market indices on the lagged error correction term and the first difference of natural 

log of the US stock market index. The lagged Error Correction Terms (ε t-1) that predict 

how fast the stock market is able to correct from a shock back to a long-run equilibrium 

relationship is mainly focused on.  

  

 Table 5 Speed of Adjustment (Error Correction Terms, ε ) 

 D_ln_SET D_ln_PSE D_ln_KLSE D_ln_JFX 

Pre-Crisis     

ε t-1 - 0.4499798** -0.2953615** - 0.158324 ** -*** 

(0.1487886) (0.1309165) (0.0774952)  

[-3.02] [-2.26] [-2.04]  

Crisis     

ε t-1 -0.1347191** -*** - 0.1528974* -0.35685615** 

(0.062381)  (0.0806546) (.1021754) 

[-3.45]  [-1.90] [-3.49] 

Post-Crisis    

ε t-1 -0.3573125** -0.2117015* -0. 3971081** -0.4008529 ** 

(0 .1453446) (0 .1158273) (0.1263689) (0.1434966) 

[-2.46] [-1.83] [-3.14] [-2.79] 

Notes: **,* indicates that the test statistic reject the null hypothesis at the 5% significant value 

and 1% significant value, respectively. 

 The value in parentheses report the standard error of the coefficient and the value in 

brackets report the t-statistic of the coefficient. 

Commented [1]:  
Hyunjoo Kim Karlsson 6/11/15, 1:39 PM 
Why are there two empty cells (-) in the table? 
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 ***The empty cells indicate no long-run relationship between stock markets, therefore 

short-run mechanism cannot be measured. 

 

 Table 5 reports the error correction terms (ECT) or the speed of adjustment of 

each stock market index in each period. The results show statistically significant error 

correction terms with negative signs for all stock market indices. It implies that a shock 

that deviated either or both stock markets from their long-run relationships will be 

dynamically corrected back to the long-run equilibrium. To interpret the numbers from 

the results, for an example, Thailand’s stock market index during the post-crisis period, it 

suggests the short run adjustment mechanism of Thailand stock market that a 10 percent 

deviated from the long run stock market relationship during the current month is being 

corrected by about 3.57% in the next month, or in other words, the speed of adjustment is 

3.57% by each month.  

 Comparing each time period, the speed of adjustment of emerging stock markets 

in Southeast Asia declines during the crisis period. That is, the stock markets are 

corrected back to their long-run equilibrium relationships relatively slower compared to 

non-crisis periods. This is due to the fact that concerns over the global financial crisis and 

the affected slowdown of the global economy raised uncertainty and the level of risk 

aversion of investors. Relatively large amount of the capital investments are being 

unloaded from the stock markets by cautious investors and being put aside to wait for the 

better circumstance. Subsequently, after the turmoil in the markets terminates, investors 

become more optimistic and more confident in investing. More capitals are being 

uploaded back to restore the economy. The performances of stock markets are improved 

in succession, leading to the result of higher integrated of the stock markets during the 

post-crisis period. The results that the Southeast Asian emerging stock markets become 

more cointegrated with the developed stock market as USA in the post-crisis period are 

also consistent with Wong et al. (2004) that the emerging stock markets tend to be more 

cointegrated with the developed stock markets after a financial crisis.   

 The results of the speed of adjustment of stock markets are conveyed to investors’ 

decision for short-run investment opportunities. Even though there is limited 

diversification opportunity in these equity markets, investors can still capture the excess 
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returns from significant transitory fluctuations of the markets. However, faster speed of 

adjustment of the stock markets back to their long-run relationship means stock prices 

can react to all relevant information more efficiently. This implies the shorter duration for 

investors to seek for arbitrage opportunities. As stated by efficient market hypothesis- 

EMH, the quick adjusted markets make it difficult for investors to outperform the market 

through stock selection or market timing. Still in practical world, markets are not 

perfectly efficient especially in emerging markets where stock prices are not fully reflect 

performances, manipulated information, and behavioral finance. Therefore, investors are 

still able to gain the highest benefits from right stock selection and the timing of markets. 

 

 

7. Conclusion 

 

As conspicuously stated in the introduction, the initiation of this study was to 

investigate the co-movement between the most influential and predominant equity 

market, namely the United States, and an upcoming AEC cooperation represented by four 

remarkable markets of Thailand, Indonesia, Malaysia, and the Philippines. By analyzing 

how these emerging stock markets response to developed stock market, these findings 

can guide investors’ decision for portfolio diversification opportunities. Using monthly 

security indices from Morgan Stanley Composite index (MSCI) database, two integration 

analyses are employed in three distinctive sub-periods to analyze the aftermath of the 

Subprime financial crisis on equity markets. The methodology of the Gregory and 

Hansen cointegration is employed for the analysis of the cointegration with the existence 

of structural break in the stock price indices. The results show that the integration among 

five observed security markets with an existence of structural break which varies on each 

pair of analysis. Although, the U.S. equity markets incomparably influenced most 

emerging markets through three entire sub-periods, it however shows no effect of its 

performance on the security markets of Indonesia and the Philippines at the pre- and 

during crisis, respectively. Limited opportunities to diversify investment portfolio and 

minimize asset risks are suggested since security prices tend to have high correlation as 

assumed by the Efficient Market Hypothesis; correlated asset price is an evidence for a 
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formation of the effective market which may induced by globalization, economic 

assimilation, and financial crises. 

Nevertheless, short-run arbitrage opportunities are still available as estimated by 

the short-run dynamic procedure of Error Correction Model (ECM). The results present 

the mechanism of adjustment that all equity markets tend to habituate their performances 

to be back at their long-run equilibrium at different degrees according to individual 

infrastructure. Investors are able to make a timing decision for investments to capture 

short-run excess return from the deviation of two markets and arbitrage opportunities to 

gain short-run investment benefits would consistently exist as investors can seek for 

heterogeneous prices of identical security as the result of non-integrated in particular 

markets. 

 Once and for all, emerging security markets in Southeast Asia, as represented by 

Thailand, Indonesia, Malaysia, and the Philippines, possess an integration relation with 

the U.S. equity market performances regardless of neither time nor economic 

circumstances. Therefore, constrained diversification benefits are available for investors 

if appropriate market and time are well chosen.  

For the further studies about the influences from developed financial markets to 

emerging financial markets in South East Asian region, an attention to the developed 

financial markets that geographically closed to these four sample countries such as China 

and Japan needs to be considered. Although being labeled as emerging markets, China 

has a major role to play in the global financial markets due to its size and rapid economic 

growth. As a leader of global financial rebalancing toward emerging markets, China 

could become a true global financial actor 13  and, with some reform, establish the 

renminbi as a major international currency. Also, Japanese financial market, Nikkei, has 

initially played a major role in developed financial market in East Asia due to its large 

industrial production. However, the influence from the US market still play a bigger part 

                                            
13 Dobbs, Keung, and Lund. McKinsey Quarterly. “China’s rising stature in global finance”.  

July 2013. Article. Retrieved May 29, 2015. 
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for emerging markets in Southeast Asia14, even if it is regionally further than China and 

Japan. Therefore, the question of why the geographically closer developed markets are 

less influent to those markets is a challenging question to investigate. In addition, 

integrating ASEAN economic community that will make the region market becomes 

larger in competency is also another issue that needs to be kept an eye on. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                            
14 The data of Chinese and Japanese stock market indices have been employed to test for a further 

explanation of no cointegration from the US stock market. The results shows less significant role 

on stock markets in Southeast Asia. 
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Appendix 

 

Unit Root Test-Augmented Dickey-Fuller in 3 sub-periods. 

 Level Lag First 

Difference 

Lag 

Pre-Crisis     

USA -3.227 1 -4.33* 0 

Thailand -3.349 1 -4.513* 0 
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The Philippines -1.385 1 -6.858* 1 

Malaysia -0.858 1 -4.492* 0 

Indonesia -3.121 1 -5.358* 0 

Crisis     

USA -2.506 2 -3.711* 2 

Thailand -2.608 5 -2.461* 3 

The Philippines -1.917 1 -6.478* 0 

Malaysia -1.221 1 -7.373* 0 

Indonesia -3.116 4 -5.272* 1 

Post-Crisis     

USA 0.106 6 -5.366* 1 

Thailand -2.414 1 -5.004* 0 

The Philippines -2.379 1 -5.23* 0 

Malaysia -1.539 1 -5.808* 0 

Indonesia -1.948 2 -4.332* 0 

Notes: * denotes the significance of test statistic at 5-percentage level. The critical values for 5-

percentage level of significance is-3.461. 

Source: MSIC 
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Critical Values of Gregory-Hansen Cointegration test (1996a) 

(Model) [Significant level] ADF*, Z*t Z* α 

(C) [1%] − 5.13 − 50.07 

(C/T) [1%] − 5.45 − 57.28 

(C/S) [1%] − 5.47 − 57.17 

(C) [5%] − 4.61 − 40.48 

(C/T) [5%] − 4.99 − 47.96 

(C/S) [5%] − 4.95 -47.04 

(C) [10%] − 4.34 − 36.19 

(C/T) [10%] − 4.72 − 43.22 

(C/S) [10%] − 4.68 − 41.85 

Source: Gregory and Hansen (1996a) 

 

 

Glossary 

 

Arbitrage : A trading strategy designed to generated a guaranteed profit from a 

transaction that requires no capital commitment or risk bearing on the part of the trader. 

Cointegration : A correlation between time-series variables, such as prices and stock 

indices, which can be investigated through econometric techniques. If two or more series 

are themselves non-stationary, but a difference of them is stationary, then the series are 

said to be integrated. 

Diversification : A risk management technique that mixes a wide variety of investments 
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within a portfolio. The rationale behind this technique contends that a portfolio of 

different kinds of investments will, on average, yield higher returns and pose a lower risk 

than any individual investment found within the portfolio. 

Efficient Capital Market : A market in which security prices rapidly reflect all 

information about securities. 

Index : A statistical measure of change in an economy or a securities market. In the case 

of financial markets, an index is an imaginary portfolio of securities representing a 

particular market or a portion of it. 

Mortgage : A debt instrument, secured by the collateral of specified real estate property, 

that the borrower is obliged to pay back with a predetermined set of payments. 

Mortgage-backed securities : A type of asset-backed security that is secured by a 

mortgage or collection of mortgages. 

Non-stationarity property : A relationship in a set of the same data or variables from 

different time periods which are unpredictable and cannot be modeled or forecasted. 

Most financial data are non-stationary, such as asset prices, GDP, stock market indices, 

and other macroeconomic indicator. 

Portfolio : A group of investment. Ideally, the investment should have different patterns 

of returns over time. 

Risk : The uncertainty that an investment will earn its expected rate of return. 

Risk Averse : The assumptions about investors that they will choose the least risky 

alternative, all else being equal. 

Stock : A type of securities that signifies ownership in corporation and represents a claim 

on part of the corporation’s assets and earnings. 

Structural Break : Economic trend occurring when the economy is under going a major 

change in organization or in how it functions. 

 


