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Abstract 

Conventionally, Australia’s major economic partners, particularly in terms of 

bilateral trade, have been the USA and the UK. However, over the last two 

decades, there has been a significant change in Australia’s economic 

associations, shifting from the USA and the UK to Asian countries. This 

suggests that Australia is economically integrating more with Asian countries 

than with its traditional partners. Theories of stock market interdependence, 

trade and asset pricing suggest that higher economic linkages among the 

countries can have a considerable impact on their stock markets’ 

interdependence. Empirical literature also suggests that stronger economic 

relations between the nations can significantly increase stock market 

relationships in the long-run. However, some other empirical studies 

documents that trade linkages have no considerable impact on stock market 

linkages.  

The primary objective of this thesis is to examine the extent of stock market 

interdependence from the perspective of Australia and its economic partners 

and to identify the role of economic integration, economic freedom and 

governance indicators on this relationship. In order to achieve this objective, 

this thesis pursues three inter-linked research questions: Does bilateral trade 

intensity matter for stock market linkages between Australia and its major, 

medium and minor trading partners? (RQ1); Do bilateral trade linkage and 

geographical proximity drive stock market short-term and long-term 

relationships in the Australasian region? (RQ2); Do economic freedom and 
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governance indicators determine the stock market relationships of Australia 

and Asian markets? (RQ3).  

The first empirical study (discussed in Chapter 4) aims to examine the extent 

and manner of stock market interdependence between Australia and its trading 

partners and examine whether this is affected by trade intensity. Based on trade 

intensity, this study classifies Australia’s trading partners into major (Japan, 

China and the USA), medium (Germany, Malaysia, Indonesia, Thailand, and 

India) and minor (Sri Lanka, Greece and Portugal) categories. The study 

hypothesizes that markets with greater (lower) trade intensity will be more 

(less) interdependent with Australia. It also performs correlation (unconditional 

and conditional) analyzes using stock returns of Australia and that of its trading 

partners. Results indicate that most of the markets that are highly correlated 

with Australia are those of its major trading partners. The study conducts panel 

regression analysis to investigate whether trade intensity has any impact on the 

stock market correlations between Australia and its trading partners. The 

results show that trade intensity significantly and positively affect the 

correlations of Australia with its major trading partners. Thus, the results 

confirm the hypothesis that trade intensity drives stock market interdependence 

between Australia and its major trading partners. 

The second empirical study (discussed in Chapter-5) aims to investigate the 

extent of the stock market relationship between Australia and Asia by 

considering geographical proximity, and to test whether this relationship has 

been driven by the intensifying trade linkage between the two. In this regard, 
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the study examines the long-term equilibrium relationship between the stock 

markets of Australia and ten Asian countries (China, Hong Kong, India, 

Indonesia, Japan, Malaysia, Philippines, Singapore, South Korea and Thailand) 

based on a cointegration test. The study also investigates the time dynamics of 

this relationship using dynamic conditional correlations. Finally, the study 

empirically examines whether bilateral trade linkages affect this relationship. 

The results of the cointegration test indicate that the Australian stock market 

has a significant long-term relationship with those of Asian markets. The 

dynamic conditional correlations show that the relationship between the 

Australian and Asian stock markets is time-varying – increasing until 2011 and 

declining subsequently. The results also confirm that the trade linkage drives 

the relationship of the Australian stock market with those of Asia. Finally, the 

study finds that the stock market correlations of Australian and Asian markets 

have substantially increased during the GFC (global financial crisis).   

The final empirical study (discussed in Chapter 6) aims to investigate the 

impact of economic freedom, governance indicators, FDI, stock market 

development and trade openness on the stock market correlations of Australia 

and ten Asian countries (China, Hong Kong, India, Indonesia, Japan, Malaysia, 

Philippines, Singapore, South Korea and Thailand). The empirical analysis is 

carried out using the panel data set. The results on economic freedom 

indicators show that the differences between Australia and each of Asian 

countries in terms of business freedom, government spending, and FDI inflows 

have significant impacts on the stock market correlations. A similar analysis is 
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also conducted to examine the impact of governance indicators on stock market 

correlations. The results disclose that differences in accountability, corruption, 

law and FDI inflows have a considerable impact on the asset correlations. 

These results, therefore, suggest that both economic freedom and governance 

indicators, along with FDI inflows, have a substantial impact on the stock 

market correlations of Australia and Asia.  

The findings of this thesis make significant contributions to the body of 

knowledge, from both policy and practical standpoints. Particularly, the thesis 

contributes to the existing literature on the impact of economic integration on 

stock market interdependence, and on the effect of economic freedom and 

governance indicators on stock market relationships. From the policy 

perspective, if stock markets are closely inter-linked or interdependent then 

there is a danger that shocks in one market may spill over to the other markets 

(the so-called “contagion effect”). Hence, it is important for policymakers to 

understand the factors that contribute to stock market interdependence. This 

will, therefore, help them to formulate appropriate policies for the smooth 

transition of resources across national boundaries, leading to economic 

prosperity, risk-sharing and better allocation of limited capital among the best 

productivity opportunities. The results of the thesis show that increasing 

economic integration through bilateral trade (exports and imports) among the 

countries has a significant influence on their stock market correlations. Further, 

results show that the economic freedom and governance indicators also have 

considerable influence on the stock market correlations. Therefore, the policy 
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makers have to be well aware of the fact that increasing economic integration, 

economic freedom, and governance indicators all play a major role in 

determining stock market interdependence.  

 Finally, the thesis findings also have important practical implications. For 

instance, portfolio diversification theories suggest that investors need to be 

aware of the extent of stock market integration. If stock markets are less than 

fully integrated, then potential diversification benefits exist for international 

investors. This means that diversification benefits primarily depend on the 

level of stock market interdependence. Therefore, understanding the factors 

that drive stock market correlations is very important so that investors can take 

the appropriate investment decisions. This thesis advises global investors that 

they need to understand the dynamic economic integration among the countries 

in order to realize the potential benefits of diversification. The findings of this 

study also reveal that higher economic integration leads to higher stock market 

interdependence. Further, investors need to understand the quality of economic 

freedom and governance indicators, which also have a significant influence on 

stock market linkages. All of these factors play a major role in determining the 

stock market time-varying dynamic interdependence and also the long-run 

equilibrium relationship among the stock markets. Consequently, this thesis 

makes significant contributions to the existing literature, for policy makers and 

practitioners.  
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1.1 Introduction 

Over the last three decades, policymakers of both developed and developing 

countries have taken various measures to eliminate barriers to the flow of 

resources across the national boundaries. This has significantly contributed to the 

globalization of financial markets. With increasing globalization, investors are 

more aware of global opportunities, and the accessibility of these markets has 

substantially increased. This provides considerable incentive for the investors to 

look for investment opportunities internationally. Therefore, studying 

comovements (or correlations) between equity markets is very important for 

portfolio managers who wish to diversify their portfolios into other markets, and 

so gain higher risk-adjusted returns. The empirical studies of Eun and Shim 

(1989), Taylor and Tonks (1989), Campbell and Hamao (1992) and Yang (2003) 

argue that potential benefits from international portfolio diversification have been 

reduced, due to the high degree of comovements among the stock markets. Some 

other studies (Brooks and Del Negro, 2004; Pukthuanthong and Roll, 2009) 

document that since the late 1990s; international stock markets have been 

progressively more interdependent. A study by Kearney and Lucey (2004) also 

shows that if the correlations among different stock markets increase then the 

portfolio diversification benefits decrease.  

The initial portfolio diversification studies of Grubel (1968) and Levy and Sarnat 

(1970) reveal that the motivation for investors to diversify their investment into 

international stock markets arises from low correlations between the domestic and 
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foreign asset returns. Bekaert and Harvey (1995), Harvey (1995), Korajczyk 

(1996) and Chambet and Gibson (2008) provide empirical evidence that the 

emerging and leading stock markets are less interdependent and may offer 

significant diversification benefits for international investors. This suggests that it 

is important for portfolio managers to understand how the comovements of stock 

markets vary across time periods. The benefits of international diversification 

have been investigated by a number of authors over the past few decades. Several 

researchers (Divecha et al., 1992; Speidell and Sappenfield, 1992; and Wilcox, 

1992) argue that investors should increase the proportion of their portfolios in the 

equities of emerging countries in order to gain higher risk-adjusted returns. These 

authors argue that the emerging markets have a higher stock return volatility. 

Further, they show that correlations among the emerging markets are reasonably 

lower and that these emerging market correlations with developed markets are 

also lower. Hence, these studies report that investors should diversify their 

investments into emerging markets in order to reduce the risk of their securities 

and increase their asset returns. Several studies (e.g., Chiang et al., 2007; Driessen 

and Laeven 2007) document that the benefits of diversification into emerging 

markets have significantly declined due to the increasing globalization and 

integration process among the stock markets.   

Many studies in the finance literature argue about the factors that determine the 

stock markets’ interdependence. International trade theories suggest that if the 

barriers to the flow of goods and services were to be abolished among the 
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countries then their economies would tend to move together. Based on these trade 

theories, researchers (Chen and Zhang, 1997; Pretorius, 2002; Forbes and Chinn, 

2004; Chambet and Gibson, 2008; Tavares, 2009) have explored the impact of 

bilateral trade linkages on stock market interdependence. Empirical evidence 

shows that bilateral trade relations among the countries can play a significant role 

in explaining their stock markets’ interdependence. Similarly, international asset 

pricing and finance theories also suggest that macro fundamentals and market 

indicators can have considerable influence on stock markets’ comovements. For 

instance; studies by Pretorius (2002), Johanson and Soenen (2003), 

Jithendranathan (2005), and Amira et al. (2011) empirically tested the effect of 

macro variables and stock market indicators on international equity correlations. 

Empirical results of these studies confirm that macro fundamental and stock 

market indicators have considerable influence on the stock markets’ co-

dependence.  

The issue of stock market integration has enormous theoretical, practical and 

policy significance, yet it is one that remains unsettled in the literature. Recently, 

this topic has seen growing interest among academics, policy makers and 

practitioners. The significance of investors and policy makers in stock market 

integration or interdependence arises mainly due to the fact that financial theory 

suggests that integrated stock markets are more efficient than segmented markets.1 

With integrated stock markets, investors from all member countries can easily 

                                                 
1 Karim and Majid (2010) have provided a detailed discussion on the trade linkages and stock 

market relationship.  
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move their investments across national boundaries for the purpose of gaining 

higher risk-adjusted returns. The major advantage of integrated stock markets is 

that access to, and cost of, foreign capital is easier and lower, respectively. 

However, the major disadvantage of integrated markets is that they minimize the 

benefits from international diversification; further, the events in one market can 

quickly spread into other markets, particularly during a crisis period. Therefore, 

policy makers are interested to know the degree of integration between the 

markets and the factors that drive the markets’ interdependence. This will 

therefore help the policy makers to formulate appropriate policies to influence the 

flow of resources and to stabilize their financial systems.  

There are three significant benefits of financial market integration. These benefits 

include; opportunities for risk diversification and risk sharing, optimal capital 

allocation among the best investment opportunities and huge prospects for 

achieving higher economic growth and prosperity. Risk sharing and 

diversification constitute the first and primary benefit of financial market 

integration. According to Kalemlin-Ozcan et al. (2001), production specialization 

is enhanced by risk sharing across various regions which further increases 

diversification benefits. Financial integration provides an opportunity for cross-

ownership of assets and increases the set of financial instruments which create a 

spill-over effect of inducing portfolio diversification and the sharing of specific 

risks across regions. A good example of this scenario occurs in the euro area, 

where indications have revealed that risk sharing optimality between regions is 
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yet to be attained. Adjaoute and Danthine (2003) further showed that there is a 

low level of correlation between consumption growth rates in the euro areas and 

their GDP growth rates. They suggested that risk sharing opportunities are yet to 

be fully harnessed. This assertion affirms with that of Adam et al. (2002), which 

oppose the null hypothesis that the consumption growth rates do not influence 

idiosyncratic changes in the growth rates of GDP. Therefore, there are additional 

gains yet to be revealed that are provided by further financial integration.  

It had also been revealed that the optimal allocation capital among investment 

opportunities is the second significant benefit of financial market integration. 

Generally, it is believed that an optimal level of capital allocation can be achieved 

by increased effort in financial integration. For instance, the removal of barriers 

affecting settlement platforms, clearing, and trading will induce firms in selecting 

the best platforms of settlement, clearing and trading. Furthermore, investors will 

be allowed to invest their resources in sectors that will allow the optimal 

allocation of these resources among productive uses. The availability of more 

opportunities for productive investments and the subsequent funds reallocation of 

optimal productive investment opportunities will be facilitated (Baele et al., 2004) 

Economic growth, caused by the optimal allocation of scarce capital resources, is 

considered the third significant benefit of financial market integration. Greater 

capital development is one strategy utilized by financial integration in enhancing 

economic growth. According to Gianneti et al. (2002), the flow of capital for 

regional investment opportunities is increased by financial integration. This case 
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should occur whenever the access to financial integration is facilitated by regional 

investment opportunities, so long as they undergo significant levels of 

productivity compared to their foreign counterparts. With the increase in capital 

inflow, further regional financial development can easily occur. Furthermore, 

researchers opine that competition between less-developed regions can be induced 

by the process of integration which further results in efficiency improvement of 

their financial systems by intermediation costs reduction. Also, these researchers 

suggest that the financial systems of these regions are made more attractive, and 

further enhances local and foreign participation and co-operation in creating 

financial systems’ development.  

From the above discussion, it is understood that there are several factors that can 

cause change in stock market interdependence over time. More significantly, 

bilateral trade linkages between countries have substantial influence on stock 

market integration and interdependence. Therefore, this thesis aims to reveal the 

extent to which bilateral trade linkages between countries can have an impact on 

stock market relationships, particularly from the perspective of Australia and its 

economic partners. Further, the thesis aims to investigate the impact of economic 

freedom and governance indicators on stock market relationships of Australian 

and Asian markets. In the next section, the motivation and research questions of 

the thesis are discussed in detail. 
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1.2 Motivation and research questions  

The issues of equity market integration and dynamic interdependence have 

recently become a topic of growing interest among international investors and 

policy makers. The interest of investors and policy makers in stock market 

integration arises mainly because financial theory suggests that integrated stock 

markets are more efficient than segmented markets. The efficient or integrated 

markets provide equal access to the available information and lower transaction 

costs; consequently, all investors are able to exploit any short-run benefits that are 

available in the market. Further, with integrated stock markets, investors from all 

countries can easily move their investments across the markets in search of higher 

returns, as most of the barriers to international investment flows are removed.  

The major advantages of integrated stock markets are threefold: more 

opportunities for risk sharing and risk diversification, better allocations of capital 

among the investment opportunities, and potential for higher economic growth 

and prosperity. Due to these advantages, since the early 1980s policy makers of 

both developed and developing economies have adopted several policies to 

eliminate both quantitative and qualitative obstacles to the flow of resources 

across national boundaries. This has significantly contributed to opening up 

domestic financial markets for international uses. Gradually the process of 

globalization has increased, and the accessibility of these markets has 

substantially improved over the last two decades. However, the disadvantages of 

integrated markets are that they reduce the benefits of international 
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diversification, and that the events in one market can quickly spread to other 

markets, particularly during periods of crisis. Therefore, policy makers are 

interested in understanding the degree of linkages between the markets so that 

they can formulate appropriate policies to influence the flow of resources and to 

stabilize their financial systems.  

In recent times, the economic interdependence between countries and its impact 

on their stock market linkages have been the focus of significant research. 

Increasing trade association among nations indicates that domestic firms’ 

profitability will be affected by economic circumstances in other countries. If 

particular markets are significantly influenced by international factors, then it is 

possible that the degree of overall market performance will be connected (Huth, 

1994). Similarly, international investors are interested to identify the factors that 

are determining stock market interdependence in order to recognize the possible 

risks and rewards from diversification.  

The theories of international trade suggest that if the barriers to the flow of 

resources among countries are abolished, then their economies will tend to move 

together. Some empirical studies have attempted to explore the impact of 

economic ties on stock market interdependence (e.g. Bracker et al., 1999; 

Pretorius, 2002). Over time, both developed and developing countries have 

deregulated their financial systems and abolished major barriers to the flow of 

resources – such as capital and labour – allowing them to move freely across 

national boundaries. This has significantly contributed to the globalization of 
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stock markets. With increasing globalization, investors are more aware of global 

opportunities, so that accessibility to these stock markets has considerably 

increased. Empirical studies (e.g. Büttner and Hayo, 2011) suggest that if the 

stock markets are cointegrated, then capital will flow freely to a market where it 

can earn a higher risk-adjusted return. Therefore, integrated stock markets provide 

easier access for foreign capital. This provides considerable incentive for 

entrepreneurs to explore these advantages. However, these integrated stock 

markets can be vulnerable to financial crises that originate in other regions. It is 

therefore important to understand the degree of stock market linkages and the 

underlying factors that are driving this interdependence over time.  

The existing literature on stock market integration argues that the economic ties 

between countries can have considerable influence on their stock market 

relationships. In addition to the economic ties, other factors that can potentially 

drive stock market interdependence are regional, and include the quality of the 

governance and economic freedom indicators. Several researchers (e.g. Black, 

1974; Stulz, 1981; Eun and Janakiramanan, 1986; Errunza and Losq, 1989; 

Hietala, 1989; Bekaert, 1995) argue that the major barriers to direct foreign 

investment and portfolio investments include legal barriers, liquidity risk, political 

risk, economic policy risk, currency risk and macroeconomic instability. 

Particularly, Bekaert (1995) argues in detail how these barriers have an impact on 

the flow of foreign capital into the emerging economies. This therefore gives an 

indication of the importance of the quality of several economic freedom and 
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governance indicators for capital mobility and stock markets’ dynamic 

interdependence over time.   

Based on the above arguments, previous studies have failed to examine the impact 

of bilateral trade intensity on stock market interdependence. Particularly, these 

studies have not classified the markets into major, medium and minor categories 

based on the intensity of trade. This classification will therefore confirm whether 

higher trade intensity leads to higher stock market interdependence. Further, 

previous studies have not considered the geographical proximity and economic 

integration to examine their impact on stock market dynamic linkages. Finally, as 

several studies have admitted, they have not empirically tested the effect of 

quality of economic freedom and governance indicators on stock market 

correlations. These issues motivate me to empirically examine whether these 

factors have any impact on stock market relationships.  

Consequently, the primary objective of this thesis is to examine the extent and 

manner of stock market interdependence from the perspective of Australia and its 

economic partners, and to identify the role of economic integration, economic 

freedom and governance indicators in this relationship. In order to achieve this 

objective, the study pursues three inter-linked research questions: ‘does bilateral 

trade intensity matter for stock market linkages between Australia and its major, 

medium and minor trading partners?’ (RQ1). From this analysis, it will be clear 

to what extent bilateral trade intensity among the countries matter for their stock 

market interdependence. However, it will not be still aware to what extent 
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geographical closeness and economic integration have an effect on the stock 

market correlations. For this purpose, I investigate ‘do bilateral trade linkage and 

geographical proximity drive stock market short-term and long-term relationships 

in the Australasian region?’ (RQ2). From the RQ1 and RQ2, I will be known the 

impact of trade intensity, geographical proximity and economic integration on the 

stock market relationship. But, these analyses will not imply the role of economic 

freedom and institutional quality on stock market correlations in the Australasian 

region. For this reason, I investigate ‘do economic freedom and governance 

indicators determine the stock market relationships of Australia and Asian 

markets?’ (RQ3). Hence, these interlinked three questions help me to understand 

the factors, such as the trade intensity, geographical closeness, regional economic 

integration, economic freedom and institutional factors, which drive the stock 

market short-run and long-run relationship. In the following sections, this thesis 

provides detailed discussions on each of these research questions.  

1.2.1 Research problem and gap (RQ1: Chapter 4) 

In the recent past, researchers have begun to explore the economic fundamentals 

that determine stock market interdependence. However, such studies are limited in 

number, and have provided either contradictory or inconclusive evidence. A few 

of the studies suggest that trade linkage is the most significant economic 

determinant of stock market interdependence (e.g. Chen and Zhang, 1997; 

Bracker et al., 1999; Pretorius, 2002; Beine et al., 2010; Wälti, 2011). Conversely, 

other authors (e.g., Elyasiani et al., 1998; Gupta and Guidi, 2012) argue that 
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bilateral trade linkages between countries have no effect on their stock market 

linkages. Some empirical studies also attempt to investigate the stock market 

long-run relationship and direction of causality between Australia and its major 

trading partners. It is important to note that these empirical studies have also 

brought mixed results (Roca, 1999; Shamsuddin and Kim, 2003; Hatemi-J and 

Roca, 2007; Kazi, 2008). 

The main motivation of this study is that previous research, which examined the 

degree and manner of interdependence between Australia and its trading partners, 

had several weaknesses. For instance, the studies do not empirically test the 

relationship between stock market correlations and trade linkages, but conclude 

that trade is either important or is not important for stock market interdependence. 

These studies also largely rely on the assumption that bilateral trade relations 

among the countries drive their stock market comovements. None of these 

researchers has systematically analysed the short-run dynamics in a time-varying 

framework of this interdependence, based on the AGDCC-GARCH model 

(asymmetric generalized dynamic conditional correlation-generalized 

autoregressive conditional heteroskedasticity) model. This model has the 

advantage of capturing the asymmetric and asset-specific news impact on 

correlations over time. The inferences of previous studies for portfolio 

diversification were based on Pearson correlations. Pearson correlations provide 

correlations for an entire, rather than time-varying, sample period. Therefore, the 

use of the AGDCC model is important for estimating time-varying correlations of 
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stock returns, which will be useful for the global investors to take appropriate 

diversification decisions. In addition to these, it is also important to understand 

whether increasing economic integration among the countries have any effect on 

their stock market linkages. This knowledge is particularly important to policy 

makers and practitioners for taking appropriate economic policies and investment 

decisions, respectively. Thus, these unaddressed issues in the literature, the 

contradictory evidence and the significance of the knowledge gap motivate the 

need to undertake a systematic investigation of relationships between the stock 

markets of Australia and its trading partners.  

This study therefore addresses this important knowledge gap in the context of 

Australia and its trading partners. The study aims to investigate the extent and 

manner of stock market interdependence between Australia and its trading 

partners and to examine whether this is affected by their trade intensity. Based on 

trade intensity, the study classifies Australia’s trade partners into major (Japan, 

China and the USA), medium (Germany, Malaysia, Indonesia, Thailand and 

India) and minor (Sri Lanka, Greece and Portugal) categories. Australia’s major, 

medium and minor trading partners account for 39.71%, 13.43% and 0.26% of 

Australia’s total trade (average from 1993 to 2013), respectively. This 

classification is important, as previous studies have considered major trading 

partners only. This classification of Australia’s trading partners into three (major, 

medium and minor) groups will help to identify whether trade intensity affects the 

trading partners’ stock market relationships with Australia.  
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In order to achieve the aims of this study, I first examine the long-run relationship 

between Australia and each group of trading partners based on the Johansen 

multivariate cointegration test. The study also investigates the dynamic time-

varying relationship between these markets based on the AGDCC-GARCH 

model. Finally, the study empirically examines the relationship between the stock 

market correlations and the intensity of bilateral trade linkages using panel 

regression models. The study was conducted over the period 1993 to 2014. 

The first part of the thesis will therefore contribute to a further understanding of 

the impact of bilateral trade intensity on stock market interdependence. This 

knowledge is important to policymakers in terms of formulation of appropriate 

policies aimed at the stabilisation of the international financial system. Similarly, 

this knowledge is equally important for global investors who wish to diversify 

their investments internationally to achieve higher risk-adjusted returns.  

Since in this study, I will be looking at the impact of bilateral trade intensity on 

stock market correlations of Australia and its major, medium and minor trading 

partners. However, from this study, it is not very clear whether regional economic 

integration has any impact on stock market correlations. For instance, Australia’s 

economic relationship, particularly in terms of bilateral trade, with the Asian 

countries is significantly growing for last two decades. This may be due to the 

following reasons: first, conventionally Australia use to had strong economic ties 

with the US and the UK, however this relationship has significantly changed in 

the recent time; second, the Asian countries have substantially expanded their 
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economic activities for the last two decades and have recorded highest average 

GDP growth rates across the regions; third, since Australia is geographically close 

to the Asian countries so Australia may believe that it can explore the possibilities 

of expanding its market horizons by well connecting with those of the Asian 

countries; fourth, Australia may want to develop strong political and economic 

ties with the Asian countries for its political and economic stability in the region; 

finally, for Australia to develop stronger economic relations with the Asian 

countries may also due to lower transportation cost for its exports and imports. 

Given that we explore the impact of economic integration on stock market 

interdependence in the context of Australia and Asian countries in the following 

study.   

1.2.2 Research problem and gap (RQ2: Chapter 5)  

Traditionally, Australia’s major trade partners have been the USA and the UK. 

Over the last two decades, there has been a significant change in Australia’s 

bilateral trade relations, shifting from the USA and the UK to Asian countries 

such as China, Hong Kong, India, Indonesia, Japan, Malaysia, Philippines, 

Singapore, Korea and Thailand. This indicates that Australia is economically 

integrating more with Asian countries than with conventional partners. Such a 

move further suggests that Australia is keen to develop broader and deeper 

relations with these Asian countries due to its geographical closeness. This 

provides considerable motivation to explore the extent to which the increasing 
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economic integration between Australia and Asia has an impact on their stock 

market relationships.  

Several studies have suggested that the increasing bilateral trade relations among 

the countries can significantly influence their stock market interdependence. For 

instance; Chen and Zhang (1997), Pretorius (2002) and Forbes and Chinn (2004) 

empirically examined the effect of trade linkages on stock market correlations. 

Their findings confirm that trade linkages among the countries have a substantial 

impact on stock market correlations. However, the studies that have examined the 

impact of economic integration – particularly through bilateral trade – on stock 

market relationships are focused mostly on Asia, Europe, South America and the 

US. To my knowledge, no study has empirically investigated the impact of 

economic integration on stock market correlations from the perspective of 

Australia and Asia. Therefore, this study aims to clarify the role of economic 

integration and geographical proximity on stock market relationships in the 

Australasian region. 

Theoretically, there are two arguments to explain the relationship between the 

stock markets. The first suggests that the strong bilateral trade linkages among the 

countries can significantly influence their stock market relationships; the second 

indicates that geographical proximity causes stock markets to move together due 

to business cycle synchronization. These two arguments are empirically 

established to explain the relationship between the stock markets. For instance, 

Karim and Majid (2010) argue that bilateral trade linkages play an important role 
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in explaining stock market integration along with geographical proximity. 

Similarly, the findings of Fazio (2007) show that the countries that are 

geographically close have significant trade and financial linkages. Another study 

(Flavin et al., 2002) suggests that geographical proximity has a positive impact on 

stock market integration. A number of other studies (e.g. Asgharian et al., 2013; 

Fazio, 2007; Flavin et al., 2002; Portes and Rey, 2005) report that a country’s 

stock market performance can be affected by neighbouring countries due to 

prevailing close economic relationships and business cycle synchronization. 

Taken together, these findings have shown that geographical proximity can drive 

the economic linkages among the countries, and will in turn significantly affect 

their stock market relationships over time. Therefore, studying the dynamic 

relationship between regional economic integration and stock market 

interdependence is important for understanding the processes involved.  

This issue is especially important, however, and needs to be addressed since trade 

linkages between Australia and Asian countries have been continuously 

increasing over recent years. As mentioned above, conventionally, Australia had 

the USA and the UK as main economic partners; however, this association has 

significantly changed in recent times. This may be due to the potential 

opportunities for Australia with neighbouring Asian countries in terms of political 

and economic benefits. As a result, Australia’s economic relationships with Asian 

countries have been rapidly increasing since the late 1990s. In 2013, Australia 

shared about 63 per cent of its total foreign trade with just ten Asian countries. 
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This indicates how strongly Australia has connected with Asian countries over 

recent years.  

Further, the growing worldwide popularity of Asian emerging economies because 

of their rapid economic growth and expansion of their markets has attracted 

Australia to pursue strong economic ties with these Asian economies. For 

instance, from 1991 to 2013, these ten Asian countries have grown, on average, 

by about 5.23 per cent while Australia has grown by 3.13 per cent (WDI, 2014). 

According to the Asian Development Bank (ADB, 2015), the five-year average 

(2010-2014) growth rate for the developing Asian economies was 7.10 per cent; 

this confirms that the Asian region is still the fastest growing in the world. 

Further, the ADB suggests that Asia accounts for 60 per cent of global GDP 

growth. This indicates that the Asian region is growing much faster than many 

other developing regions of the world. The ADB (2015) argues that in spite of 

rapid economic growth in the Asian region, their financial sector still lags far 

behind advanced economies. This implies that their stock markets are not 

developing as fast as their economies, due to the problems of governance, 

inefficiency, etc. This motivates us, therefore, to question the extent to which 

economic linkages and geographical proximity can bring together the stock 

markets of the Australasian region.    

Some studies have examined the stock market long-run relationship and direction 

of causality between Australia and its trading partners (Kazi, 2008; Hatemi-J and 

Roca, 2007; Shamsuddin and Kim, 2003; Roca, 1999). These studies have 
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produced mixed results and none of them have empirically tested the relationship 

between bilateral trade linkage and stock market correlations of Australia and its 

trading partners. These studies also implicitly assumed that bilateral trade linkages 

drive stock market interdependence and therefore have not empirically tested this 

relationship. However, these studies concluded, variously, that trade linkages 

either matter or do not matter for stock market interdependence. Previous studies 

also ignored the issue of time-variation of stock market linkages based on 

dynamic conditional correlations. Further, these studies also ignored the effect of 

the global financial crisis (GFC) on stock market correlations.   

Thus, these unaddressed issues motivated the need to empirically examine the 

impact of economic integration on stock market interdependence in the 

Australasian region. This is particularly important to our understanding of the 

dynamic nature of economic integration in the Australasian region and how this is 

affecting the region’s stock market linkages. Further, the silence of previous 

studies on the above mentioned issues show the need for these issues to be 

thoroughly understood in order to realize potential risks and rewards in the region. 

Therefore, this study explored the cointegration (long-run) relationships among 

the stock markets of Australia and ten Asian markets: China, Hong Kong, India, 

Indonesia, Japan, Malaysia, the Philippines, Singapore, South Korea and 

Thailand. Further, the study examined the dynamic time-varying conditional 

correlations of the Australian stock market with those of the Asian markets. 

Finally, the study empirically investigated whether bilateral trade linkages have 
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any impact on their stock market correlations. In this investigation, the study also 

considered the effect on these stock market correlations of the GFC.  

This study contributes to the body of knowledge on the relationship between 

economic integration and stock market correlations, especially taking 

geographical proximity into account. Another contribution of this study is that it 

constructed an Asian stock market index using the bilateral trade intensity 

weightage on their respective stock price indices. The study then measured the 

time-varying correlations between Australia and Asia (as a group) and compared 

them with their trade intensity to examine their movements over time. The 

purpose of constructing an Asian stock index and comparing it with trade intensity 

is to confirm whether geographical proximity is bringing both trade relations and 

stock market performance together in the Australasian region. If the evidence 

shows that both trade linkages and stock market prices are moving in a similar 

direction, then this indicates that geographical proximity is playing an important 

role. Finally, the study contributes to the body of knowledge in terms of 

measuring stock market correlations using the robust econometric methodology 

such as the AGDCC GARCH2 model, and also examining the effect of the GFC 

on stock market correlations.  

                                                 
2 There are other models for estimating time-varying correlations between asset returns, such as 

the DCC, ADCC, GDCC, M-GARCG and GJR-GARCH. However, this model has an advantage 

over other models, particularly as it incorporates both asset-specific news impact and asymmetries 

in the correlations, which other models do not. Therefore, these correlations are more robust and 

reliable.  
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Further, these findings have significant policy and practical implications. Over the 

last three decades, policy makers of both developed and developing economies 

have extensively opened up their economies, particularly their financial markets, 

in the aspiration of sharing risks, benefits, economic development and prosperity 

through integrated global financial markets. Due to the relaxation or removal of 

numerous barriers to the flow of resources, countries become more globalized and 

economically integrated. It is therefore important to understand the effect of 

bilateral trade linkages on stock market interdependence, in order to formulate 

appropriate policies for resource mobilization and stabilization of financial 

systems. Similarly, these results are useful for global investors who wish to 

diversify their investments internationally. It is important for these investors to be 

well aware of the factors that drive the interdependence of stock markets in order 

to realise potential rewards and risks from international diversification.  

In the first empirical study (Chapter-4), I explore the impact of bilateral trade 

intensity on stock market correlations of Australia and its major, medium and 

minor trading partners. Similarly, in the second empirical study (Chapter-5), I 

investigate the impact of regional economic integration on the stock market 

interdependence of Australia and Asian markets. From these two studies, it will be 

clear whether bilateral trade intensity and regional economic integration have any 

effect on the stock market relationship. However, from these studies, it is not very 

clear whether economic freedom and governance indicators have any impact on 

stock market correlations of Australia and Asian markets. Since several studies in 
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the literature argued that the flow of resources, from one country to the other, are 

determined by the institutional factors which include, business, investment and 

trade freedom, and also the government effeteness, voice and accountability, and 

the rule of law, etc. This is, therefore, an important issue to be addressed to 

understand the role of economic freedom and governance indicators on stock 

market correlations in the Australasian region. This is empirically explored in the 

following study.  

1.2.3 Research problem and gap (RQ3: Chapter 6) 

The increasing financial liberalization of equity markets over the last three 

decades has attracted great interest among academia, policy makers and 

practitioners. This has been mainly to explore the impact of these reforms on both 

financial markets and the development of the economy. Researchers have shown 

significant interest in these markets as the liberalization of equity markets has 

provided an opportunity, for the first time, for foreign investors to invest in 

domestic equity markets and for domestic investors to invest directly into foreign 

markets (Bekaert and Harvey, 2003). Further, these reforms have significantly 

helped investors to reduce risk to their portfolio by providing an opportunity to 

diversify their investments into other developing markets. Darrat et al. (2000), 

document that the stock markets of developing countries are not fully integrated 

with the developed markets. In other words, the stock markets of developed 

countries are highly integrated. This means that the changes in these market 

returns are highly correlated, and that a large proportion of returns volatility in a 
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developed country is largely explained by the changes in returns of the other 

developed markets (Bekaert et al., 2002).  

The financial liberalization across nations has created enormous investment 

opportunities for global investors. This liberalization also leads to a better 

allocation of limited resources among the potential investments. Darrat et al. 

(2000) argue that if there are no restrictions on capital flows among the national 

boundaries and no transaction costs involved, then it can be expected that the two 

assets with similar risk profiles should be priced the same, regardless of their 

place of origin. The result of numerous restrictions on capital flows and high 

transaction costs can be the inefficient allocation of limited resources and the 

segmentation of markets. For this reason, researchers are keen to understand the 

level of stock market integration and the factors that drive this interdependence 

over time.  

A number of studies have examined the factors that drive stock market 

interdependence. Some report that the significant bilateral trade linkage between 

the countries can have considerable influence on their stock market relationship 

(e.g. Chen and Zhang, 1997; Pretorius, 2002; Forbes and Chinn, 2004; Chambet 

and Gibson, 2008; and Tavares, 2009). Other studies document that the macro 

fundamentals and market related variables have substantial impact on the stock 

market interdependence over time (e.g., Bracker et al., 1999; Pretorius, 2002; 

Johanson and Soene, 2003; Jithendranathan, 2005). However, the previous studies 

have not explored the impact of economic freedom and governance indicators on 
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the stock market correlations. Particularly, this study examines several indicators 

that represent economic freedom: business freedom, financial freedom, fiscal 

freedom, freedom from corruption, government spending, investment freedom, 

monetary freedom, property rights and trade freedom. Similarly, the study also 

examines numerous governance indicators such as control of corruption, 

government effectiveness, political stability and no violence, regulatory quality, 

rule of law, and voice and accountability.  

The factors of economic freedom and governance indicators play an important 

role in determining the foreign capital inflows into countries. Therefore, these 

factors have a substantial role in explaining the degree of stock market 

correlations over time; they also have important policy and practical implications. 

Policy makers are more interested in knowing the factors that drive foreign capital 

inflows and outflows. This understanding will assist them to develop appropriate 

policies to stabilize their financial systems and also to act against capital flight 

when the need arises. Similarly, an understanding of the factors that drive stock 

market correlations is useful to portfolio investors who wish to diversify their 

investments into foreign markets so as to gain higher risk-adjusted returns.   

The empirical studies of Yang et al. (2003), Campbell and Hamao (1992), Eun 

and Shim (1989) and Taylor and Tonks (1989) indicate that potential benefits 

from international portfolio diversification are reduced due to the high degree of 

comovements among stock markets. Other studies (Pukthuanthong and Roll, 

2009; Brooks and Del Negro, 2004) document that since the late 1990s; 
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international stock markets have been progressively more interdependent. A study 

by Kearney and Lucey (2004) suggests that if the correlations among different 

stock markets increase then the portfolio diversification benefits significantly 

decrease. Similarly, the earlier portfolio diversification studies of Grubel (1968) 

and Levy and Sarnat (1970) also argue that the motivation for investors to 

diversify their investments into international stock markets arises from low 

correlations between the domestic and foreign asset returns. Bekaert and Harvey 

(1995), Harvey (1995), Korajczyk (1996) and Chambet and Gibson (2008) 

provided empirical evidence in supporting the view that emerging and developed 

stock markets are less interdependent and may offer considerable diversification 

benefits for international investors. This evidently suggests that it is important for 

portfolio managers to understand how the comovements of stock markets vary 

over time.  

It is important to understand the factors that drive capital mobility among nations. 

For instance, early studies to model capital control were undertaken by Black 

(1974) and Stulz (1981), who argue that barriers to international portfolio 

investment include proportional taxes on foreign asset holdings. Black (1974) 

assumes that the tax rate is positively associated with long positions and 

negatively with short positions. On the other hand, Stulz (1981) assumes that a 

positive tax applies equally to all positions. Other authors, such as Eun and 

Janakiramanan (1986), Errunza and Losq (1989) and Hietala (1989) argue that 

investment barriers include prohibitions on particular cross-ownerships of assets. 
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In the early 1990s, several studies (Divecha et al., 1992; Speidell and Sappenfield, 

1992; Wilcox, 1992; and Harvey, 1993) have explored the return properties and 

potential diversification opportunities for global investors investing into emerging 

markets.  

However, Bekaert (1995) argues that restrictions on foreign investment may 

hamper the benefits that are expected from portfolio diversification. Further, this 

author argues that the capital flowing from industrial countries to emerging 

economies has several positive impacts – including a reduction in domestic capital 

costs and increases in economic welfare – through efficient resource mobilization, 

if barriers on foreign capital are avoided. Bekaert (1995) also identifies three 

important barriers for investing in the emerging economies.  The first are the 

‘legal barriers’ arising from the different legal status of foreign and domestic 

investors; for example, ownership restrictions and taxes. The second barriers are 

the ‘indirect barriers’, such as differences in information available to domestic and 

foreign investors, accounting standards and investor protection. The third set of 

barriers includes liquidity risk, political risk, economic policy risk, 

macroeconomic instability and currency risk. Therefore, global investors need to 

thoroughly understand these factors before diversifying their investments into 

these countries.  

Numerous studies report that both foreign direct investment (FDI) and portfolio 

investment into other countries are determined by several factors in the host 

countries. Therefore, this study aims to examine the impact of economic freedom, 
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governance indicators, FDI, stock market development and trade openness on the 

stock market correlations of Australia and ten Asian countries: China, Hong 

Kong, India, Indonesia, Japan, Korea, Malaysia, Philippines, Singapore and 

Thailand. For this purpose, the study constructed panel data using annual data on 

economic freedom and governance indicators from 1996 to 2013, and 2002 to 

2013, respectively. This study also uses three other important variables in the 

regression framework: FDI inflows, stock market capitalization and trade 

openness. To measure the stock market time-varying relationship between 

Australian and Asian markets, the study uses the asymmetric generalized dynamic 

conditional correlation (AGDCC) GARCH model. To analyse the impact of 

economic freedom, governance indicators, FDI, stock market development and 

trade openness on the stock market correlations of Australian and Asian markets, 

the study uses panel regression models.  

The findings of this study will have considerable implications for policy makers 

and practitioners. This understanding will help the policy makers to take 

appropriate policy decisions to mobile the resources among the countries, and to 

formulate suitable policies to fight against capital flight when it is most needed 

within their own economy. Knowing the factors that drive stock market linkages 

will also help global investors to take appropriate decisions for diversifying their 

investments into other markets so as to gain higher risk adjusted returns. This 

understanding will also assist global investors in terms of identifying country-

specific risks such as political and legal ones.  
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1.3 Contributions of thesis 

The findings of this thesis make significant contributions to the theory, body of 

knowledge, policy and practical standpoints. More specifically, the thesis 

contribute to the theory through measurement of stock market relationship, by 

classifying the trading partners into major, medium and minor to investigate the 

effect of bilateral trade intensity on stock market correlations and also examining 

the regional economic integration, economic freedom and institutional factors on 

stock market interdependence. These theoretical contributions help the researchers 

to frame their empirical models in terms of measuring the stock market time-

varying relationship and to investigate the effect of these factors on the stock 

market relationship.  

Since there is an evidence of a knowledge gap in the existing empirical literature, 

the thesis contributes to this literature through the understanding of the 

relationship between economic integration and stock market interdependence and 

also through the impact of economic freedom and governance indicators on stock 

market relationships. The thesis thus makes contributions with respect to whether 

higher economic integration among the countries has any impact on their stock 

market linkages, and the extent to which regional economic integration plays a 

role in their stock market interlinkages. Finally, several studies in the finance 

literature argue that foreign direct investment and portfolio investment into 

developing or least-developed economies is largely determined by several factors 

of the host countries themselves; these include an efficient legal system, freedom 
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of investment, political stability, the tax system, voice and accountability, freedom 

from corruption and the rule of law. Therefore, this thesis makes contribution on 

the role of institutional quality on stock market relationship.  

Given that this thesis aims to fill these gaps in the literature. First, the thesis adds 

to the literature by exploring bilateral trade intensity and its impact on stock 

market correlations of Australia and its trading (major, medium and minor) 

partners. Second, it adds to the literature by addressing the issue of regional 

economic integration (particularly, through bilateral trade) and its impact on stock 

market interdependence from the perspective of the Australasian region. Finally, 

this thesis will add to the literature on the issue of economic freedom and 

governance indicators and their role in explaining the stock market dynamic 

interdependence of Australian and Asian markets. This thesis therefore makes a 

significant contribution to the theory and literature in terms of measuring the stock 

market interdependence, and also in explaining the role of economic integration 

and the institutional factors on stock market correlations.  

From a policy perspective, if stock markets are closely inter-linked or 

interdependent, then there is a danger that shocks in one market may spill over 

into the other markets (“contagion effect”). Hence, it is important for policy 

makers to understand the factors that contribute to stock market interdependence. 

This will therefore help them to formulate appropriate policies for the smooth 

transition of resources among the national boundaries for economic prosperity and 

risk sharing, and for the efficient use of limited resources. Further, policy makers 
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can also use this information to stabilize their financial systems, particularly in 

times of financial and/or economic crises. The policy makers may also develop 

policies to fight against capital mobility or capital flight when there is a need for 

capital within the economy. This thesis therefore draws important implications for 

such policies.   

Finally, these findings also have important practical implications. For instance, 

portfolio diversification theories suggest that investors need to be aware of the 

extent of stock market integration or interdependence. If stock markets are less 

than fully integrated, then potential diversification benefits exist for international 

investors. This means that the diversification benefits mainly depend on the level 

of stock market interdependence. Therefore, understanding the factors that drive 

stock market correlations is important for investors if they are to take appropriate 

investment decisions on portfolio diversification into other markets so as to gain 

higher risk-adjusted returns. As stated above, investors need to be aware of the 

quality of economic freedom and governance indicators in those countries where 

these investors are aiming to diversify their investments. The understanding of 

economic freedom and governance indicators will help global investors to 

determine where to diversify without country-specific risks such as political and 

legal ones. Further, this will also convey to investors the extent to which 

economic freedom and governance indicators influence stock market correlations 

over time. As discussed earlier, the potential for investment diversification relies 

mainly on the extent to which the stock markets are interdependent. For example; 
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if stock markets are highly interdependent then the opportunities for portfolio 

diversification are minimal. If stock markets are less interdependent then potential 

opportunities exist for diversification for gaining higher risk-adjusted returns. If 

the degree of stock market interdependence is time-varying – which includes both 

increasing and decreasing possibilities – then investors have to focus on the 

episodes of lower correlations to diversify.  In this aspect, the thesis results show 

that correlations are time-varying. Therefore, Australian investors can still 

diversify their investments into Asian markets in order to gain additional risk-

adjusted returns in the short-run.  

To the best of my knowledge, this is the first study to empirically examine the 

impact of bilateral trade linkage on stock market correlations of Australia and its 

economic partners. This is also the first study to classify the trading partners of 

Australia into major, medium and minor categories, in order to examine whether 

trade intensity has any impact on stock market relationships from the perspective 

of Australia and its economic partners. Further, this is also the first study to 

examine regional economic integration and stock market linkages from the 

perspective of the Australasian region. Finally, to my knowledge this is also the 

first study to explore the role of economic freedom and governance indicators on 

the stock market time-varying relationship between Australian and Asian markets. 

In this context, this is also the first study to employ an asymmetric generalized 

dynamic conditional correlation (AGDCC) GARCH model to measure the time-

varying conditional correlations between stock market returns. The application of 
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this model has many advantages over other GARCH models as it incorporates 

asymmetries and an asset-specific news impact on the correlations, which other 

models have failed to do. Another contribution of this thesis is that, from the 

body-of-knowledge and practical standpoints, it identifies the role of economic 

freedom and governance indicators on stock market linkages. Further, this thesis 

contributes by identifying the impact of Asian and global financial crises on stock 

market comovements. Therefore, I can safely claim that this thesis has significant 

contributions to the literature, and has important policy and practical implications.  

1.4 Organization of the thesis 

This thesis is organized into 7 chapters. Figure 1.1 provides the organization of 

the thesis, followed by short descriptions of each of the thesis chapters.  
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Figure 1. 1 Structure of the Thesis 
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The aim of Chapter 2 is to provide definitions, benefits, measurement and 

theoretical concepts on financial market integration, and also to provide a 

comprehensive literature review on various aspects of stock market integration. 

More specifically, this chapter discusses the definition of financial market 

integration, and the benefits of financial market integration, such as risk sharing, 

allocation of capital among the best investment opportunities, and economic 

development and prosperity. Further, this chapter provides more information on 

the financial market liberalization and integration process among the markets 

across the globe. Furthermore, this chapter discusses theories of stock market 

integration, such as the law of one price, the theory of capital asset pricing model, 

and the theory of stock market interdependence. The chapter then provides a 

detailed empirical literature review on the determinants of stock market 

interdependence, stock market integration and portfolio diversification 

opportunities, the short-run and long-run relationship among the stock markets, 

bilateral trade linkages and stock market relationship, and the effect of financial 

crises on stock market interdependence.  

Chapter 3 aims to provide the detailed discussion of the empirical methodology 

that has been applied in this thesis to achieve its objectives. Particularly, this 

chapter starts with unit root tests which are aimed to examine the order of 

integration of the variables. The chapter then discusses the cointegration 

methodology which is useful to identify the long-run equilibrium relationships 

among the stock markets being studied. Further discussion is directed to AGDCC 
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GARCH methodology which aims to provide time-varying conditional 

correlations among the asset returns. Finally, the chapter reports both time-series 

and panel regression models, which are aimed to empirically investigate the 

impact of bilateral trade, economic freedom and governance indicators on stock 

market correlations.  

Chapter 4 deals with the first empirical study on stock market interdependence 

between Australia and its major, medium and minor trading partners. The aim of 

this study is to identify the role of trade intensity on stock market 

interdependence, particularly from the perspective of Australia and its major, 

medium and minor trading partners. The findings of this study will convey 

whether the intensity of bilateral trade linkages matter for stock market 

interdependence among the trading partners.  

Chapter 5 discusses the second empirical study, which is on regional economic 

integration and stock market dynamic linkages from the perspective of Australian 

and Asian markets. Particularly, this study looks at the major Asian trading 

partners of Australia. The recent trade statistics of Australia show that it is 

increasingly economically integrating with the Asian countries. Therefore, this 

study aims to examine the extent to which this increasing economic integration 

with Asian countries has an impact on stock market interdependence in the 

Australasian region.   
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Chapter 6 presents the third and final empirical study, on the role of economic 

freedom and governance indicators on stock market interdependence of Australian 

and ten Asian markets. This study focuses on the Australasian region to examine 

the role of various economic freedom and governance indicators in stock market 

relationships. It is of particular interest to understand whether these indicators 

have any role in driving the stock market linkages over time. The findings of this 

study will be highly useful to policy makers and practitioners.  

Finally, Chapter 7 concludes with the findings of the thesis, discusses its 

implications from the practical and policy perspectives, and highlights its 

contributions to the body of knowledge. Finally, the limitations of the thesis, and 

suggestions for future research, are provided. 
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2.1 Introduction  

The aim of this chapter is to provide theoretical concepts on financial market 

integration based on a comprehensive literature review of various aspects of 

stock market integration. More specifically, in the first part of this chapter, I 

discuss the theories of stock market integration, including the law of one price, 

the theory of capital asset pricing model, the theory of stock market 

interdependence and measures of financial market integration. In the second 

part of this chapter, I examine detailed empirical literature on the determinants 

of stock market interdependence, stock market integration and portfolio 

diversification opportunities, the short-run and long-run relationships among 

the stock markets, bilateral trade linkages and stock market linkages, and the 

effect of the financial crises on stock market interdependence.  

The issues of equity market integration and dynamic interdependence have 

recently become a topic of growing interest among international investors and 

policy makers. The interest of investors and policy makers in stock market 

integration arises mainly because financial theory suggests that the integrated 

stock markets are more efficient than segmented markets. With integrated 

stock markets, investors from all countries can easily move their investments 

across the markets in search of higher returns. The major advantage of 

integrated stock markets is threefold: they provide more opportunities for risk 

sharing and risk diversification, they encourage better allocations of capital 

among the investment opportunities, and they have the potential for higher 
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economic growth. Due to these advantages, since the early 1980s policy 

makers in both developed and developing economies have formulated several 

policies to eliminate both quantitative and qualitative obstacles to the flow of 

resources across their national boundaries. This has significantly contributed to 

opening up domestic financial markets for international practices. Gradually, 

the process of globalization has increased and the accessibility of these markets 

substantially improved over the last two decades. However, the disadvantage of 

integrated markets is that they reduce the benefits of international 

diversification; in addition, the events in one market can quickly spread into 

other markets, particularly during periods of crises. Therefore, policy makers 

are interested in understanding the degree of linkages between markets in order 

to formulate the appropriate policies that can influence the flow of resources 

and stabilize financial systems.  

In the recent years, the economic interdependence between countries and its 

impact on their stock market linkages have been the focus of significant 

research. Increasing trade association among the nations indicates that 

domestic firms’ profitability will be affected by economic circumstances in 

other countries. If particular markets are significantly influenced by 

international factors then it is possible that the degree of overall market 

performance will be connected (Huth, 1994). Similarly, international investors 

are interested to identify the factors that determine stock market 

interdependence in order to recognize the possible risks of, and rewards for, 

diversification.  
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Researchers have begun to explore whether economic integration (bilateral 

trade) between countries has any impact on their stock market relationship. 

However, the findings have been either contradictory or inconclusive. One 

stream of researchers argues that higher economic integration between 

countries can have a substantial influence on their stock market correlations 

and cointegration relationships; another stream of researchers argues that 

economic integration has no impact on their stock market relationships. This 

thesis, therefore, emphasizes, in its literature review, the role of bilateral trade 

linkages among the countries, and the impact of such linkages on stock market 

interdependence, particularly from the perspective of Australia and its 

economic partners. The thesis further looks at the impact of economic freedom 

and governance indicators on stock market linkages. Finally, the thesis 

addresses the impact of Asian and global financial crises on stock market 

interdependence. The following sections provide detailed discussions on the 

theoretical framework and a review of the literature on the mentioned topics.   

2.2 Definition and benefits of financial market integration  

This section discusses the definition of financial market integration and the 

benefits of financial market integration, including risk sharing, allocation of 

capital among the best investment opportunities, and economic development 

and prosperity. In the following sections these are discussed in detailed.   
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2.2.1 Definition of financial market integration  

Literature review fails in providing a concise definition of the concept of 

financial market integration, and its interpretation is solely based on 

mathematical frameworks instead of economic frameworks (McNew, 1996). 

According to studies by Harriss (1983), Hirsch (1950) and Philips (1962), 

market integration can be defined as the scenario whereby high price 

correlations are enjoyed by multiple locations. In recent times, there have been 

more generalized forms of definitions for market integration. For example, 

according to Bekaert and Harvey (2003), market integration is the type of 

integration that happens whenever market deregulations and liberalization are 

thoroughly implemented. Furthermore, Baele et al. (2004) further opine that 

full market integration occurs for markets with participants that possess similar 

characteristics. These characteristics involve the following: 

 ‘face a single set of rules when they decide to deal with those financial 

instruments and/or services’; 

 ‘have equal access to the above-mentioned set of financial instruments 

and/or services’; and 

 ‘are treated equally when they are active in the market’. 

Furthermore, financial market integration can be defined as the absence of 

quantitative and qualitative hindrances like foreign trade restrictions, taxes, 

tariffs and costs of information that impede capital movement between markets 

(Frankel, 1985; Kleimeier and Sander, 2000). Fratzscher (2002) further opines 
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that removing these barriers will tend to converge the goods and services of 

diverse markets, glitter financial assets’ prices and induce the establishment 

market integration phenomenon. In literature, the definition of financial 

integration is closely linked to the one-price law, which has been selected by 

other research works as their best definition of the financial integration 

concept. The one-price law stipulates that the prices of risks and returns should 

remain constant across all markets if they possess identical risks ad returns. 

The definition of financial integration already provided, encompasses that 

provided by the one-price law. An opportunity for market arbitrage occurs if 

the one-price law fails to hold. However, in cases of non-discriminatory capital 

investment, investors are allowed to exploit opportunities in arbitrage, which 

stops to occur and in the process, induces the restoration of the validity 

possessed by the one-price law.  

Stavarek et al. (2011) further reveal that an identical pricing is supposed to be 

identical irrespective of market locations for all assets with similar return and 

risk characteristics. Furthermore, Goldberg and Verboven (2005) opine that 

long-run integration and cointegration occur within different markets if the law 

of one price holds across them. Similarly, stock market integration has been 

defined by several researchers; for instance, Levine and Zervos (1996) suggest 

that stock market integration occurred when identical expected risk-adjusted 

returns are possessed by assets in different countries. Furthermore, Han Kim 

and Singal (2000) report that stock markets are perfectly integrated whenever 

investors can move across diverse stock markets without getting extra costs. 
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This further suggests that portfolio diversifications are equivalent to zero, and 

even when diversification occurs, it is virtually impossible to earn extra profits. 

Hamao et al. (1990) further suggest that stock markets can possess either 

positive or negative correlation whereas return on stocks for equity markets 

that are perfectly correlated might also indicate that they possess short-term 

correlation. This further suggests that stock markets possess a similar short run 

comovement. This scenario can be explained if an assumption is made 

indicating that correlation describes the short-run comovements possessed by 

two asset returns. In a similar vein, long-run cointegration relationship entails 

the long-run comovement between the prices of two assets. Alexander and 

Johnson (1994) further suggest that a higher degree of integration across equity 

markets occur when there is a high level of comovement, correlation, and 

cointegration among asset prices or returns.  

2.2.2 Benefits of financial market integration  

There are several benefits associated with financial market integration. For 

example, it provides the avenue for risk diversification and risk sharing, which 

further creates an optimal allocation for capital among diverse investment 

opportunities. Furthermore, it induces the prospects of attaining a higher level 

of prosperity and economic growth. These benefits are further explained in the 

succeeding sections below.   

2.2.2.1 Risk diversification 

Risk sharing is the first benefit possessed by financial market integration. This 

is relevant for investors who desire to diversify their investments across 
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different markets and assets for earning risk-adjusted returns that are higher. 

Further empirical insight on risk sharing effects is provided by Kalemli-Ozcan 

et al. (2001). These authors suggest that risk sharing across diverse regions 

provides enhancement in regional production, which also causes well-known 

benefits on the long-run. Diversification of portfolios and risk sharing among 

idiosyncratic regions are offered by an increase in assets’ cross-ownership and 

increased number of financial instruments. These authors further provide 

assertions concerning the theoretical models possessed by risk sharing; they 

collectively opine that when risks are fully shared by agents in an area, there is 

a comovement between consumption by agents in one region along with that of 

agents situated in other regions located within that area, while consumption 

comovement does not occur with shocks that are specific to regions. The 

authors refer to areas within the Eurozone where it has been revealed that 

optimal risk sharing levels are yet to be attained. According to Adjaoute and 

Danthine (2003), there is a little amount of correlation between the 

consumption growth rates and GDP growth rates in euro areas, with 

suggestions that there is a low level of exploitation of risk sharing 

opportunities. Furthermore, Adam et al. (2002), opposes the null hypothesis 

that idiosyncratic changes in the growth rates of GDP are not affected by 

growth rates in consumption. Therefore, subsequent financial integration is 

bound to introduce benefits that are yet to be utilized in the Eurozone.  



46 
 

2.2.2.2 Allocation of capital among the best investment opportunities  

The optimal allocation of capital among investment opportunities is another 

important benefit provided by financial market integration. It is widely 

believed that financial integration creates optimal capital allocation among the 

best opportunities for investment. This entails that due to the search for higher 

return rates, investments can freely flow across national boundaries and 

markets. For instance, Baele et al. (2004) opine that firms select the optimal 

platforms for settlement, clearing and trading due to the removal of barriers 

impeding settlement, clearing and trading platforms. Furthermore, investors 

will be permitted to invest their resources in areas they believe will be most 

productive. More lucrative investment opportunities will, therefore, be availed 

to investors which in turn will induce funds reallocation to investment 

opportunities that are most productive.  

2.2.2.3 Economic development and prosperity 

Economic development and prosperity, through optimal allocation of scarce 

resources, is another key benefit of financial market integration. Increasing 

levels of financial development is one strategy through which financial 

integration helps to facilitate economic growth. According to Gianetti et al. 

(2002), the flow of funds to regional investment opportunities is increased by 

financial integration. This scenario is bound to occur whenever access to 

regional investment opportunities is facilitated by financial integration, 

provided that they are highly productive compared to foreign ones. With extra 

funds being introduced to the economy, further regional development can 
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occur. It is also imperative to know that the integration process increases 

competition within regions that are less developed and through the reduction of 

intermediate costs, the efficiency of financial systems are improved. Moreover, 

researchers reveal that this scenario will ensure that regional financial systems 

are made more attractive, thereby ensuring the swift participation of local and 

foreign agents as well as contributing to financial system development.  

In the last few decades, economic growth and financial development have been 

studied extensively. The evolution of this concept commenced in 1911 through 

the idea propounded by Schumpeter and had undergone significant 

transformation since then. In his literary piece, Schumpeter elaborated on the 

role of financial sector development in ensuring economic growth. Through 

this study, the author asserted that the provision of sufficient funding to 

entrepreneurs is emphasized by an optimal functioning financial system which 

creates advances in technological innovations. These innovations tend to 

induce economic growth. Furthermore, a significant number of researchers 

have propounded assertions concerning financial sector development. These 

researchers include Arrow (1964), Debreu (1959) and Patrick (1966). 

According to Goldsmith (1969), cross-country data were empirically tested 

where the significant relationship was discovered between economic growth 

and financial development. Patrick (1966) studied the “demand following” and 

“supply leading” approaches under the roles of financial sector development. 

The authors opined that casualty passes from financial development to 

economic growth under the “supply leading” model. On the other hand, “the 
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demand following” model ensures the passage of casualty from economic 

growth to financial development.  

It is important to recognize the relationship between economic growth and 

financial development, as prevailing literature shows a strong relationship 

between them. According to Levine (1997), financial systems seek to serve 

three basic purposes: (1) they tend to reduce the degrees of uncertainty by 

enhancing pooling of risks, diversification, hedging and trading. (2) They 

ensure the equitable allocation of scarce resources for optimum production 

possibilities. (3) They help in the collation of savings. The author suggests that 

through the accumulation of technology and capital in an optimal way, these 

functions may tend to influence economic growth. Furthermore, the researcher 

suggests that financing projects with high returns but significant risks are made 

possible by risk-sharing opportunities, as hedging can be conducted by 

investors that are risk-averse. The optimal allocation of resources can be done 

in a cheaper and efficient manner if specialization in information collection and 

dissemination by intermediaries are enforced. Furthermore, owners of projects 

who possess low initial capital outlay can perform duties of intermediaries that 

can collate savings in order to ensure they cover their initial costs.  

Questions are often asked concerning the relevance of these studies to 

economic literature. From the view of policy makers, it is imperative to 

understand the direction of casualty between economic growth and the 

financial sector. For instance, direct policy implications occur if casualty 

moves from financial sector development to economic growth. Literature 
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review has shown that the enhancement of an economy’s real GDP growth will 

always be aided by an efficient financial system. Under this scenario, policy 

makers are encouraged to create policies that can assist in the minimization of 

market failures, through the process of describing the specific services that can 

ensure easy and swift transactions, exert corporate governance, collating 

capital, in a manner that will encourage economic growth (Sinha and Macri, 

2001). 

Through the process of funds mobilization and asset transformation, the need 

to fulfill the needs of investors is played by financial system (Ndikumana, 

2001). Through this manner, the allocation of resources through financial 

intermediaries is enhanced by an efficient financial system, which ultimately 

discovers the most profitable opportunities for investment. According to Abu-

Bader and Abu-Qarn (2005), casualty follows a pattern that moves from 

financial development to economic growth, either through the process of 

increasing investment efficiency or through the process of increasing the 

resources earmarked for investment.  Better, deeper and wider operations of the 

financial system can induce higher rates of economic growth (King and Levine, 

1993a, 1993b). The assertion that economic growth creates financial sector 

development was supported by researchers like Friedman and Schwartz, 2008; 

Kuznets, 1955; Robinson, 1952. A large number of empirical studies also 

reveal that casualty moves in two distinct directions; that is, economic growth 

is caused by financial sector development and vice versa. This assertion is 

championed by researchers like Demetriades and Hussien (1996), Luintel and 
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Khan (1999) and Arestis et al. (2001). According to Goldsmith (1969), there is 

a pure link between economic growth and financial development.  

Researchers by other authors have revealed that financial development greatly 

influences positive economic growth. For instance, Rousseau and Wachtel 

(2002) discovered empirical suggestions showing that financial development 

collectively promotes business and investment through the process of capital 

reallocation. In a similar vein, Jayaratne and Strahan (1996) opine that 

financial development causes economic growth. Furthermore, Bekaert et al. 

(2002) reveal that equity market liberalization is the right possessed by foreign 

investors to perform trade operations in local securities to local investors to 

conduct trade in foreign securities, which is bound to induce an increase in 

subsequent average annual real economic growth. This reveals the relevance of 

financial integration as an added step in ensuring financial development, which 

further seeks to comfortable for prosperity and greater economic growth. 

Empirically, the assertions of Levine (1997) reveal the positive relationship 

that exists between financial development and economic growth; however, his 

assertions fail to provide any casualty arising from these indicators. Indeed, 

financial development and economic growth are interrelated in a way that 

makes it impossible to develop conclusions based on casualty. Furthermore, 

Ram (1999) failed to discover any form of relationship existing between 

economic growth and financial development as he analyzed data on cross-

country. The explanations earlier provided on the benefits possessed by 

financial market integration suggests that it possesses significant impact on 
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capital allocation, economic development, prosperity, and risk sharing, which 

primarily emanates from financial market integration. Similarly, Paramati and 

Gupta (2011) establish the long-run relationship between the stock market 

performance and economic growth in India. Further, authors suggest that there 

is significant bidirectional causality between industrial production and stock 

market performance. Another study by Paramati and Gupta (2013) also report 

that exchange rates (Indian rupee vs. the US dollar) have a substantial effect on 

the stock market returns in India.   

2.3 Theoretical framework, measurement, and process of market 

integration 

There are several theories in the field of financial economics literature to 

explain the concept of market integration. These include the law of one price 

(LOP) theory, Capital Asset Pricing Model (CAPM) theory, and theory of 

stock market interdependence. Further, in this section of the chapter I discuss 

the measurement of financial market integration, the liberalization of financial 

markets, and their integration process. The following sections provide 

theoretical explanations, measurement of market linkages, the liberalization of 

markets and the process towards stock market integration.  

2.3.1 The law of one price (LOP) 

The law of one price infers that advantages with the same danger ought to have 

the same expected return, regardless of the starting points of the guarantor and 

the benefit holder. Accordingly, the law of one price ought to hold in balance if 
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the markets are completely incorporated. The law expresses that the harmony 

of prices stays reliable for different indistinguishable items in various market 

areas where the open door for arbitrage does not exist. Case in point, prior 

studies by Cournot and Fisher (1897) and Guillebaud (1942) report that 

without quantitative and subjective boundaries, homogeneous wares in 

different areas ought to be priced comparably if the markets are known not 

completely incorporated. Another study, by Isard (1977), archives that once an 

infringement of balance prices happens amongst dealers, then the prices will 

attempt to restore the harmony rapidly and efficiently.  

The law of one price is commonly used to gauge stock market integration in 

the experimental writing. Al-Shubiri (2010) contends that if exchange expenses 

and duties are not considered then, indistinguishable securities ought to convey 

the same price over every single stock market where such securities are 

exchanged. The presence of stock market integration infers that stocks in all 

markets are presented to the same danger components and the risk premia. 

Stulz (1981) described stock markets as being incorporated if resources with 

impeccably corresponded returns have the same price, paying little respect to 

the area in which they are exchanging. In a completely integrated stock market, 

speculators gain the same danger balanced profit for comparable budgetary 

instruments in various national markets, which implies no arbitrage profit is 

accomplished (Jorion and Schwartz 1986). This further backing the thought 

that there are no potential expansion open doors for the worldwide financial 

specialists if markets are known not completely incorporated.  
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In another study, Baele et al. (2004) contend that if the law of one price exists 

in the euro territory then the benefits around there, with the same dangers that 

produce indistinguishable money streams, ought to exchange at the same price. 

The creators contend that markets are coordinated the length of the stochastic 

rebate calculate, the rate at which money streams are reduced, is equivalent 

crosswise over markets. Taking the instance of the euro region as a particular 

illustration, one can take note of that before 1999, returns on a particular sort of 

benefit in one nation contrasted from profits for the same sort of advantage in 

different nations because of an imperative wellspring of danger; to be specific, 

the swapping scale. Consequently, without considering conversion scale 

hazard, one can't precisely quantify the level of integration crosswise over euro 

range nations in the period preceding the presentation of the euro. A few 

creators (Ardeni, 1989; Richardson, 1978) contend that the length of chances 

for arbitrage exists in the market then this shows these markets are not 

completely coordinated. This recommends if markets are coordinated then 

there won't be an open door for arbitrage. Asplund and Friberg (2001) contend 

that the same item can be sold at various costs in the same area because of the 

distinctions of cash trade rates. Also, Kearney and Lucey (2004) recommend 

that a noteworthy impediment to the law of one price is that it doesn't generally 

give clarification to the procedure of market integration, and does not decide 

the procedure towards the harmony point. 
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2.3.2 The theory of capital asset pricing model (CAPM) 

The capital asset pricing model has assumed an imperative part in the finance 

literature. This idea was presented through the progressive work of Sharpe 

(1964). At last, he won the Nobel Prize in the year 1990 for his commitments 

to the finance literature, especially the presentation of CAPM.3 The CAPM 

model significantly affects different streams of practical business, experimental 

finance, and has additionally ruled the field of scholastic finance literature in 

the course of the most recent four decades (Bollerslev et al., 1988; Fama and 

French, 2004). Some researchers (Bruner et al., 1998; and Graham and Harvey, 

2001) record that the CAPM methodology is utilized thoroughly through the 

various utilizations of the finance field; this incorporates measuring the 

execution of portfolios, computing the expense of capital, mispricing stock, 

portfolio determination, and measuring the level of business sector 

reconciliation by means of beta convergence.  

Basically, securities exchanges are incorporated when assets with the same 

expected returns and hazard qualities are exchanged at various areas. 

Nonetheless, Rouwenhorst (1999) contended that a few areas might have 

shifted levels of acquired dangers. Hypothetically, financial specialists should 

be remunerated by the level of dangers that they are readied to take. 

Notwithstanding, in completely incorporated securities exchanges, these extra 

                                                 
3 The notion of portfolio diversifications and its significant benefits were discussed by 

Markowitz in his seminal work titled as ‘Portfolio selection’ published in Journal of Finance, 

1952. This is also popularly known as the ‘Modern Portfolio Theory’. This has become a 

ground breaking theory in related to the finance and investment. In this work, Markowitz 

clearly demonstrated how the risk can be minimized and returns can be maximised by 

diversifying the investments across the assets and markets. 
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levels of danger are not compensated, while in fragmented markets it is very 

conceivable that a prize can be offered for these additional hazard exposures 

(Adam et al., 2002). Another study, by Mittoo (1992), thought of the key 

contention that the CAPM does not appear to be a sensible model as it depends 

on a few unrealistic assumptions. These include tax-free world, free-transaction 

costs, freely available information, and common characteristics that are shared by 

the investors. Regardless of this, the CAPM has been broadly utilized both as a 

part of scholarly and functional settings.4 For example, various studies (e.g., 

Jorion and Schwartz, 1986; Chang et al., 2000; Stulz, 1999) in the finance 

literature have utilized a CAPM structure to look at the mix and division of 

money related markets around the world.  

In later periods, this routine CAPM model of Sharpe (1964) has been further 

expanded and formed into an international CAPM (ICAPM) model. Solnik 

(1974), specifically, thought of a basic system for this international CAPM 

model, which makes utilization of conversion scale dangers and distinctive 

loan costs over the world. He called attention to and focused on the significant 

shortcoming of this customary type of the CAPM model this model accepts 

that all speculators consider a given asset which has the same attributes. In any 

case, this can't be a substantial presumption at the international level.5 

                                                 
4 Though, it has weakness in terms of unrealistic assumption, but due to its numeric advantages 

researchers have still utilized this model to determine the asset prices. However, I am not 

investigating the CAPM model in this thesis.  
5 In the later period, Ross (1976) has developed the ‘Arbitrage Pricing Theory (APT)’. This is 

also an asset pricing model and viewed as an alternative to the CAPM model. The model is 

built on the notion of asset returns can be predicted using the information on the same asset and 

macroeconomic fundamentals. As compared to the CAPM model, APT has more flexible 
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2.3.3 The theory of stock market interdependence 

In the empirical literature, several researchers have provided constructive 

theoretical and empirical arguments on how the stock markets are interlinked 

over time. Particularly in this regard, three categories of explanations are 

provided as to why there is comovement between different stock markets 

across the world. The first one relates to the so-called ‘contagion effect’ which 

is part of the stock market comovement and which cannot be explained by 

economic fundamentals. The second category of explanation is around the 

performance of economies and their international participation in exports and 

imports of goods and services. This is basically called ‘economic integration’ 

among the countries. According to this explanation, if the economies of two 

countries are strongly integrated through bilateral trade, then their stock 

markets are expected to be interdependent or integrated over time. Pretorius 

(2002) provides a clear explanation of economic integration and how it affects 

stock market comovements. Further, he argues that the economic integration 

includes not only bilateral trade linkage, but also the comovements of 

economic indicators that determine stock returns such as interest rates and 

inflation. The third and last category of explanation is centred on ‘stock market 

characteristics’, which are supposed to determine the extent of stock market 

interdependence through industrial similarities, volatility and market size. 

Among these three broad categories of explanation, economic integration is the 

                                                                                                                                 
assumptions in its implementation. I am not discussing these models in detailed because; I will 

not be applying these models in this thesis. 
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most significant factor that influences stock market linkages.6 Therefore, this 

study examines the extent to which economic integration between Australia 

and its trading partners affects their stock market interdependence.  

Further, Pretorius (2002) argues that from the perspective of macroeconomic 

fundamentals, there are two broad categories of variables that affect the degree 

of stock market linkages. First, the higher the bilateral trade linkages between 

two countries, the higher would be the degree of comovement among their 

stock markets. Second, according to the ‘cash flow model’ interest rates and 

inflation can influence stock market performance. Since these variables can 

affect stock market returns, correlations between these variables, among the 

countries, will affect the correlations among their stock market comovements. 

Thus, if these macroeconomic variables are the same in those countries, then 

their stock market performance should be the same. In addition, Pretorius 

(2002) suggests that to the extent these variables converge (diverge) in two 

countries, their stock market performances should also converge (diverge).  

As mentioned above, this thesis primarily focuses on the effect of economic 

integration (particularly through bilateral trade) on stock market correlations. 

However, to avoid model misspecification, this thesis uses three control 

variables in the analysis; namely, interest rate differentials, inflation 

differentials and exchange rates. A number of previous studies use interest rate 

differentials, inflation differentials and changes in exchange rates (or volatility) 

                                                 
6 The export and import of goods and services implicitly possess economic dynamics and 

functioning of its different sectors. This will therefore indirectly take care of industrial 

similarities and size of the firms.  



58 
 

to examine their effect on stock market linkages (e.g., Bracker et al., 1999; 

Pretorius, 2002; Jithendranathan, 2005). A study by Lin and Cheng (2008) 

suggests that changes in exchange rates will affect the stock market 

comovement. Similarly, Forbes and Rigobon (2002) argue that a fixed 

exchange regime increases stock market dependence. Bracker et al. (1999), 

Morgado and Tavares (2006) document that exchange rate volatility has a 

negative impact on stock market correlations.  

2.3.3.1 Bilateral trade and stock market linkages  

A number of studies in the literature argue that international trade is believed to 

foster business cycle synchronization across the countries, and therefore affects 

the level of their stock market interdependence (Wälti, 2011; Beine et al., 

2010). A study by Wälti (2011) provides an interesting argument, that the 

effect of bilateral trade operates through both the demand and supply side of 

economics. On the demand side, an increase in aggregate demand by country X 

will lead to more imports from country Y, thus increasing the output of country 

Y, which induces business cycle synchronization across the countries. It can be 

further argued that an economic slowdown in country X will reduce its imports 

from country Y; this will then reduce the productivity of country Y as its 

exports are reduced significantly due to economic slowdown in country X. As 

a result of this, the stock markets of both countries will exhibit similar trends 

and may move together. This further suggests that the significant bilateral trade 

linkages between the countries will have considerable influence on their stock 
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market performance, and may produce similar comovement. However, on the 

supply side, the author argues that the influence of international trade may be 

ambiguous, as it depends on the nature of the various countries and their 

industrial structures.  

Several theoretical and empirical studies indicate that bilateral trade linkages 

have significant and positive impacts on stock market correlations. For 

example, Chen and Zhang (1997) empirically document that cross-country 

stock return correlations are significantly caused by trade linkages among the 

countries. In addition, the authors suggest that the countries that have strong 

economic ties will have a significant impact on their stock market 

comovements. In the later period Bracker et al. (1999) disclose that trade has 

an important role in explaining stock market interdependence. Pretorius (2002) 

also argues that the exports and imports of goods and services between two 

countries can have a significant influence on their stock market comovements 

over time. Another study, by Johnson and Soenen (2003), provides empirical 

evidence that the stock market comovements in the Americas are significantly 

and positively caused by increasing trade relationship among the countries.   

This thesis measures the intensity of bilateral trade linkage between Australia 

and its trading partners using the following approach:  
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Here, ijZ  indicates the intensity of bilateral trade linkage of country i  with 

country j and t is the time period, ijX indicates total exports from country i  to 

country j while ijM  shows total imports of country i  from country j and 

ii MX   denotes total exports and imports of country i . 

2.3.4 Measuring financial market integration 

The growing popularity of financial markets across the developed, emerging 

and frontier markets – for their role in mobilization of capital among the 

countries, providing higher risk-adjusted returns, and helping for economic 

development and prosperity – have attracted great attention among academia, 

policy makers and practitioners. The expanding globalization over the world 

has altogether expanded the availability of financial markets. Subsequently, 

financial markets turn out to be increasingly incorporated and have 

considerably lessened portfolio broadening advantages. Consequently, the 

measure of market integration has become an essential point. The predominant 

observational writing demonstrates that there are three measures of financial 

market integration: cost based, news-based and amount based. A 

comprehension of financial market integration estimation is vital for 

arrangement producers and speculators. For example, if markets are more 

coordinated then monetary stuns in one market can rapidly spread into different 

markets. Further, if markets are completely incorporated then it is generally 

trusted that portfolio enhancement advantages essentially diminish, or no extra 

advantages are accessible for the worldwide speculators why should willing 
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broaden their ventures into different markets. As it were, if markets are not 

coordinated, then there is an open door for worldwide financial specialists to 

broaden their speculations into these markets for increasing higher danger 

balanced returns. Like this, it is a crucial assignment to comprehend the level 

of securities exchange integration among nations. The accompanying areas 

give data on different measures of market integration. 

2.3.4.1 Measuring financial market integration based on the prices 

This methodology sets up an immediate check of the law of one price, which 

thusly should hold if money related market joining exists. For example, the 

prices of benefits in various markets can be utilized to gauge the level of 

securities exchange relationship or reconciliation. Thus, resource returns are 

utilized for measuring the relationships or codependence of markets. In the 

event that benefits have adequately comparative attributes, then one can 

construct these measures with respect to direct price or yield correlations. 

Given these contemplations, one can develop various particular coordination 

measures. The cross-sectional scattering of loan fee spreads or resource return 

differentials can be utilized as a pointer of how far away the different market 

fragments are from being completely coordinated. Also, beta merging, a 

measure acquired from the development writing, is a pointer of the pace at 

which markets are coordinating. Likewise, measuring the level of cross-

outskirt price or yield variety with respect to the variability inside of individual 

nations might be instructive as for the level of mix in various markets.  
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The most grounded ramifications of monetary market incorporation are that the 

law of one price ought to hold in balance. The law of one price shows that the 

advantages with the same danger ought to have the same expected return, 

regardless of the habitation of the backer or of the benefit holder. As per this 

"law", we might consider that for any locale or territory, resources with the 

same danger, and which produce indistinguishable money streams, ought to 

exchange at the same price. All the more for the most part, this implies markets 

are incorporated the length of the stochastic markdown variable – the rate at 

which money streams are reduced – is equivalent crosswise over markets. Case 

in point, Baele et al. (2004) gives a reasonable clarification on account of the 

euro zone; these creators contend that before 1999, returns on a particular sort 

of advantage in one nation varied from profits for the same sort of benefit in 

different nations because of an imperative wellspring of danger; specifically, 

the swapping scale. Subsequently, without considering conversion scale 

hazard, one can't precisely quantify the level of joining crosswise over euro 

region nations in the period before the presentation of the euro. These creators 

propose that beside the trade rates issue, different hindrances to universal 

venture might keep rebate variables from evening out. They additionally 

contend that most confinements on the free development of capital streams had 

as of now been hoisted before the end of the 1980s; that there still exist various 

immediate and aberrant boundaries that keep the rise of a completely 

incorporated European capital market. The essential direct boundaries 

incorporate contrasts in assessment rates and extensive fracture in exchanging, 
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settlement, and instalment frameworks crosswise over nations. Further, the 

distinctions in bookkeeping and reporting guidelines, corporate administration 

practices, dialects, and societies might constitute a significant educational 

obstruction. 

2.3.4.2 Measuring financial market integration based on news 

Another measure of financial market integration is alluded to as news-based 

measures. Hypothetically, in a financially integrated environment, portfolios 

can be very much enhanced. In this manner, one would expect news (i.e. 

landing of new financial data) of a territorial character to have little effect on 

costs, though normal or worldwide news ought to be generally more critical. 

This accept the level of precise danger is indistinguishable crosswise over 

resources in various nations; to the degree that it is not, neighbourhood news 

might keep on affecting resource costs (Baele et al., 2004).  

All the more particularly, in the expressions of Baele et al. (2004), a vital 

ramification of integration is that advantage costs ought to just respond to 

normal news. In the event that there are no obstructions to global venture, 

absolutely neighbourhood stuns can for the most part be differentiated away by 

putting resources into resources from various locales or markets. 

Neighbourhood stuns ought to in this way not constitute a precise danger. 

Consider, for instance, a financially integrated market: the loan cost for 

borrowers of the same danger classification ought to be equivalent crosswise 

over nations and be affected just by components normal to all. Moreover, 

expected profits for resources from various nations, yet with the same danger 



64 
 

qualities, ought to rely on upon regular instead of nearby news. An option 

measure of integration is in this way the extent of advantage value changes that 

is clarified by normal components; that is, significant news basic to resources 

over all nations. Barr and Priestley (2004) contend that to make this measure 

operational, one need to give an intermediary to basic news. One probability is 

to indicate expressly the pertinent nearby and normal data variables and 

afterward test whether the previous have any measurable noteworthy energy to 

clarify resource returns. Be that as it may, there is extensive instability about 

which data variables to incorporate and how they identify with resource 

returns. 

2.3.4.3 Measuring financial marker integration based on quantity 

Another strategy used in the measurement of financial market integration is 

provided on measures that are based on qualitative metrics. These measures are 

necessary in order to provide quantification on the effects of friction faced by 

the demand or supply of opportunities for investment. This is accurately 

measured across diverse markets domiciled within the financial market; for 

instance, bond markets, money markets etc. Recent studies have focused on the 

money market as a benchmark for measuring the integration and stability 

within financial systems (Baele et al., 2004). These studies have utilized series 

of multiple indicators that are quantity-based such as cross-border lending 

activities, cross-border interbank lending,  number of traders associating non-

euro banks and resort to standing facilities to provide accurate measurements 

on the integration of the money market (Ehrmann et al., 2011; Forbes and 
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Rigobon, 2002; Frankel, 1992; Stavarek et al., 2011). These studies specifically 

reveal that the money market provides an excellent illustration of financial 

system integration. In a similar vein, the bond market has been used as a 

yardstick in measuring financial market integration by a large number of 

authors. Prominent among these authors include Stavarek et al. (2011). A large 

number of studies have provided insightful investigation into asset shares that 

are periodically invested in the form of government and corporate bonds 

(Pagano et al., 2002; Pagano and Von Thadden, 2004). The analysis of bond 

market integration reveals that the bond market undergoes lesser amount of 

integration than the money market. A large number of other studies like Abad 

et al. (2010); Kim et al. (2005); Plummer and Click (2005) reveal that the 

integration of the bond market within European countries has been 

strengthened by the introduction of the Euro.  

Despite of various measurements of financial market integration, this thesis 

measures stock market integration based on the closing price indices of Australia 

and other considered markets. To measure the stock market integration, this thesis 

applies time series cointegration methodology. The thesis also measures the degree 

of stock market interdependence based on the asset returns of Australia and each 

of other markets. This measurement is carried out using the AGDCC GARCH 

approach, which exposes the dynamics of time-varying relationships between 

stock markets. In the following section, the thesis provides a theoretical 

background on the determinants of stock market integration or interdependence.   
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2.3.5 Financial markets’ liberalization and integration process  

Over the last three decades, stock markets have become globalized, and 

significant investments have moved across national boundaries in search of 

higher risk-adjusted returns. Ragunathan (1999) argues that a substantial 

relaxation or complete removal of investment barriers may result in the 

integration of stock markets. The flow of investment will have considerable 

influence on economic growth, and economic growth will also drive stock 

market performance. In this way, the flow of investment among countries will 

encourage their economies and stock markets to move together. Capital 

markets can only be considered to be integrated if the same assets with 

identical risk earn the same risk-adjusted return irrespective of domicile. 

Therefore, in integrated stock markets, the risk and return relationship is driven 

solely by international factors. The main reason for stock markets to be 

segmented is due to barriers to investment flows. Black’s (1974) study was one 

of the foremost studies to explore investment barriers in asset pricing and to 

incorporate the effects of differential foreign taxation. Another way to control 

the access of markets is by putting restrictions on the level of foreign 

ownership in domestic firms.  

More specifically, Eun and Janakiramanan (1986), Errunza and Losq (1989) 

and Hietala (1989) argue that investment barriers place prohibitions on 

particular cross-ownerships of assets. In the early 1990s, several studies 

(Divecha et al., 1992; Speidell and Sappenfield, 1992; Wilcox, 1992; Harvey, 

1995) have explored the return properties and potential diversification 



67 
 

opportunities for global investors to invest into emerging markets. However, 

Bekaert (1995) clearly identifies – and argues in depth on – the effects of 

international investment barriers.  Particularly, the author argues that the 

restrictions on foreign investment may hamper the benefits that are expected 

from portfolio diversification. The author further points out that the capital 

flow from industrial countries to emerging economies has several positive 

impacts, such as reducing domestic capital costs and increasing economic 

welfare through efficient resource mobilization; however, this is only possible 

if barriers to foreign capital are removed. Further, the author clearly identifies 

three important barriers to foreign investment inflows.  The first barrier 

comprises the ‘legal barriers’ arising from the differences in legal status of 

foreign and domestic investors; for example, in ownership restrictions and 

taxes. The second category of barriers includes ‘indirect barriers’, such as 

differences in available information to the domestic and foreign investors, 

accounting standards and investors’ protection. The final set of barriers 

includes liquidity risk, political risk, economic policy risk, macroeconomic 

instability and currency risk.  

The liberalization of financial markets includes, significantly, the form of 

capital removal and exchange controls or ownership barriers. Japan revised its 

Foreign Exchange Law and Foreign Trade Control Law in 1980, and this has 

become an excellent example of liberalizing financial markets. This amended 

law helped to abolish regulations on short-term capital movements and has 

been used as a key tool for changing the financial system and Japan’s economy 
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(Ragunathan, 1999). The process of financial liberalization in Australia started 

in late 1980s due to the Campbell Committee report on the Australian Financial 

System Inquiry (1981). Australia had a moderately closed economy until the 

early 1980s. This committee recommended that the government’s intervention 

in the financial market should be restricted. After 1981, the Australian 

government has taken important steps to deregulate the financial system in that 

country. These steps in financial deregulation were implemented in the form of 

a floating Australian dollar and the elimination of most exchange controls. 

Other major examples of deregulation in Australia include (1) deregulating the 

Australian stock exchange and the security industry in 1984, (2) granting of 

licenses to non-banks to deal in foreign exchanges, and (3) from 1985 onwards, 

allowing international banks to operate alongside domestic banks so as to 

create healthy competition in the country. Thus, these deregulation practices 

have facilitated greater capital mobility into Australia and the rise of Australian 

investment overseas (Wallis Report of 1997 on Financial System Inquiry Final 

Report).  

Similarly, other studies also provided significant information on the 

deregulation of financial markets (e.g. Cargill et al., 1984; Joong-Woong and 

Urrutia, 1988; McKenzie and Stutchbury, 1992; Drake et al., 1993; 

Ragunathan, 1999). This deregulation process was initiated in both developed 

and developing countries during the 1980s and 1990s. This has substantially 

influenced investments to flow across national boundaries in search of higher 

risk-adjusted returns. Some authors have also explored the effect of financial 
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liberalization policies on the stock markets’ dependence. For instance; 

Sarkissian and Schill (2004) document that cultural and geographical 

proximities have an important effect on both financing and investing decisions 

of firms, and therefore have an influence on stock market integration. 

Similarly, a recent study by Shi et al. (2010) explored the impact of bilateral 

foreign direct investment (FDI) on the level of integration between 

international stock markets. This study uses daily data for the period of 1984 to 

2005. Results show that increasing bilateral FDI stocks can significantly 

increase the level of stock markets’ comovements. In contrast to this, Forbes 

and Chinn (2004) argue that financial linkages among the countries do not have 

much impact on stock markets interdependence.  

2.4 The review of literature  

In this section, I provide a comprehensive review of literature in relation to the 

theoretical and empirical studies on stock market interdependence. Particularly, 

this section focuses on the literature related to factors that drive stock market 

comovements, stock market correlations and diversification opportunities, 

short-term and long-term comovements, bilateral trade linkages and stock 

market relationships and, finally, the impact of financial crises on stock market 

linkages.  

2.4.1 Determinants of stock market comovements 

Theories of international finance, trade and asset pricing models suggest that 

various macro fundamentals and stock market indicators can influence stock 
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market interdependence over time. Therefore, it is important to understand the 

factors that influence stock market interdependence in order to realize potential 

risks and benefits for global investors who wish to diversify their investments 

into other markets. It is equally important for policy makers to understand the 

forces that have a significant influence on the stock markets’ interdependence. 

If the determinants of macroeconomic fundamentals and market indicators can 

be empirically estimated, then this will help policy makers and investors to 

investigate different scenarios and to anticipate the consequences of changes in 

macro variables and market indicators on the comovements of stock markets. A 

study by Pretorius (2002) provides a theoretical background for the factors that 

may have influence on stock market interdependence. He argues that stronger 

bilateral trade relations between countries can result in a higher degree of 

comovements among their stock markets. He also explains the cash flow model 

and its determinant factors. As for this model, several macro variables, for 

instance inflation and interest rates, have significant impacts on stock markets’ 

performance. He argues that as long as these macro variables in both countries 

are similar, then their stock markets’ performance should be the same. He also 

provides a significant explanation for market indicators that are expected to 

have an influence on stock market correlations; for example, stock market size, 

volatility and industrial similarity.  

The empirical relationship between financial market comovements and 

bilateral trade relations in the Pacific basin markets were examined by Chen 

and Zhang (1997). Their results reveal strong positive correlations among 
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bilateral trade intensity and stock market returns. The authors suggest that 

healthy economic relations among nations help their financial markets to move 

together. Similarly, Pretorius (2002) empirically examined the factors that may 

have a significant influence on the relationships and dynamic linkages between 

the emerging stock markets of Africa, Asia, Latin America and Europe. This 

analysis was carried out on cross-section and time series data sets. Results from 

cross-section data analysis show that only the extent of bilateral trade and 

industrial production growth differentials was statistically significant in 

explaining the asset correlations of two countries. Similarly, time series results 

show that bilateral trade and industrial production growth differentials were 

significant in explaining pair-wise correlations. Pretorius (2002) further argues 

that the major determinants of stock market interdependence are bilateral trade 

relations and industrial growth differentials. Likewise, Johnson and Soenen 

(2003) investigated the extent to which the equity markets of the Americas are 

integrated with the USA equity market, and explored the factors that affect the 

stock market comovements. Their results reveal a high degree of associations 

among these markets. The authors found that having a high share of trade with 

the USA has a substantial influence on stock market comovements. Their 

results also show that increased bilateral exchange rate volatility and a high 

ratio of stock market capitalization relative to the USA, contribute to minor 

comovement.  

Recent research by (Amira et al., 2011) examines the impact of both return and 

volatility on international equity correlations. Their study uses weekly equity 
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index data for the USA, Canada, France and the UK during the period October 

1984 to December 2004. Empirical results indicate that there is an 

(asymmetric) effect of volatility on correlation when the returns are not 

considered. Further, the study suggests that volatility has an effect on 

correlation only during market down-turn periods. However, the impact of 

volatility on correlation is not statistically significant when returns are 

introduced in the model. Overall, their study concludes that the relationship 

between volatility and correlation is merely an association rather than the result 

of causality; it also reveals that past returns and market direction are the main 

determinant factors in increasing the strong correlation among international 

equity markets. Similarly, Mun and Brooks (2012) investigated the 

comparative roles of news and volatility in explaining the changes in 

correlations among national stock markets during the global financial crisis. 

The empirical evidence of this study indicates that the majority of correlations 

are strongly explained by volatility rather than news. However, the authors also 

point out that the relative role of news rises in importance as the global 

financial crisis evolves.  

It is widely argued that the benefits of international diversification depend on 

the correlations of returns between domestic and foreign assets. Some studies 

(Erb et al., 1994; Longin and Solnik 1995; Gupta and Donleavy, 2009) report 

that correlations among the international equity returns change over time. 

Bekaert and Harvey (1995) found that the correlations in equity returns might 

increase as the integration process proceeds in segmented markets. A study by 
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Kearney and Lucey (2004) revealed that as correlations increase, the potential 

diversification benefits decrease. For the last few decades, there have been 

many studies that have explored the possibilities of portfolio diversification 

benefits in developed and emerging markets. There are other studies that have 

examined the factors which might drive changes in international equity 

correlations over time. For example, Jithendranathan (2005) explores whether 

macroeconomic factors have any impact on determining the equity correlations 

of the USA and Russian equity markets. The results of his study indicate that 

interest rate spread, changes in exchange rates and energy price index were 

statistically significant factors that affect the correlations of these markets. 

Mun (2007) examined the role of exchange rate fluctuations on the correlations 

between the US and foreign equity markets and found no significant influence 

on the correlations.  

This thesis further argues, based on the law of one price, that integrated market 

assets with identical risk should get identical returns regardless of location; in 

segmented markets, the expected returns on similar assets from different 

countries should not be the same, as they are exposed to different risk factors. 

Several authors (e.g., Harvey 1995; Bekaert et al. 1998) argue that the law of 

one price does not hold between the stock market prices of developed and 

emerging markets. This therefore indicates that the emerging markets are still 

not fully integrated with the developed markets, and hence offer higher risk 

adjusted returns.  
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However, over the last two decades stock markets have become more 

liberalized, and this has eventually led to the globalization of these markets. 

Further, the increasing globalization is leading to higher stock market 

integration. Several studies in the finance literature argue that the correlations 

of asset returns between the developed and emerging markets is increasing 

over time. As a result of this, the opportunities for international portfolio 

diversification and for gaining higher risk-adjusted reruns have significantly 

reduced in the recent past.    

Theoretically, financial liberalization smooths the process of integration of 

emerging markets with the global capital market, and significantly influences 

the diversification benefits. These arguments were proposed by Bekaert and 

Harvey (2003), who suggest that as stock markets become more and more 

integrated then the potential diversification benefits for international investors 

are reduced. Further, the authors advise that the correlations between the stock 

returns of emerging and developed markets are increasing over time. As a 

result of increasing correlations among the stock markets, the benefits that are 

expected from international diversification have been significantly reduced. 

Further, these authors argue that the decrease in demand for securities may 

negatively affect their pricing. This ultimately suggests that increasing 

liberalization and globalization of financial markets decreases potential 

international diversification benefits.  
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The literature on stock market comovements demonstrates that several global 

and domestic factors drive the correlations of stock markets. For example, the 

increasing economic integration among the nations has significant influence on 

their stock market comovements. Further, the literature documents that some 

other important macroeconomic fundamentals and market indicators also have 

considerable influence on the stock markets’ co-dependence; these include 

exchange rates, differences in interest rates and inflation, market size or 

development, and foreign capital inflows. Therefore, in this thesis, along with 

bilateral trade linkages among the countries, I also consider some of the 

important macroeconomic factors, foreign capital inflows, stock market 

development, economic freedom and governance indicators to examine their 

impact on the stock market correlations of Australia and its economic partners.   

2.4.2 Stock market linkages and diversification opportunities  

Studying stock market integration has several advantages for policy makers 

and practitioners. For instance, if stock markets are cointegrated then this gives 

an opportunity for risk sharing and risk diversification, better allocation of 

financial resources among the investment opportunities and the potential for 

higher economic growth and prosperity. Due to these advantages, since the 

early 1980s, policy makers of both developed and developing economies have 

formulated several policies to eliminate both quantitative and qualitative 

obstacles to the flow of resources among their national boundaries. This has 

significantly contributed to opening up domestic financial markets for 

international practices. Gradually, the process of globalization has increased, 
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and the accessibility of these markets has substantially improved over the last 

two decades. With increasing stock market interdependence, it is important for 

portfolio managers to understand the market comovements over time. This 

understanding is also important for the global investors who wish to diversify 

their investments across markets for gaining higher risk-adjusted returns. First, 

investors need to be aware of the extent to which stock markets are correlated 

or interdependent. This is particularly important; for example, if stock markets 

are highly correlated then the opportunities for diversification will significantly 

reduce as there will be no additional benefits by diversifying into other 

markets. Secondly, investors also need to be aware of the factors that are 

driving stock market interdependence. This, too, is important to investors 

because if they are aware of the factors that are influencing the return 

correlations, then keeping an eye on these factors may provide them with 

opportunities in the short-run to diversify their investments and so gain 

additional risk-adjusted returns.   

Several empirical studies – for example those by Eun and Shim (1989), Taylor 

and Tonks (1989), Campbell and Hamao (1992) and Yang et al. (2003) – 

indicate that potential benefits from international portfolio diversification may 

be reduced due to the high degree of comovements among the stock markets. 

Other studies (Brooks and Del Negro, 2004; Pukthuanthong and Roll, 2009) 

provide evidence that since the late 1990s, international stock markets have 

grown progressively more interdependent. Kearney and Lucey (2004) argue 

that if the correlations among different stock markets increase, then the 
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portfolio diversification benefits dramatically decline. This signifies that over 

this period, asset return correlations of developed equity markets have 

increased due to world stock market integration. Empirical evidence from the 

studies of Friedman and Shachmurove (1998) and Quan and Huyghebaert 

(2006) demonstrates that the developed stock markets are highly integrated. 

Various studies during the past two decades have supported the view that 

investors of developed markets can benefit by diversifying their portfolios into 

emerging markets (Solnik, 1991; Divecha et al., 1992; Chang et al., 2009; 

Gupta and Donleavy, 2009).    

The earlier portfolio diversification studies of Grubel (1968) and Levy and 

Sarnat (1970) reveal that the motivation for investors to diversify their 

investments into international stock markets arises from low correlations 

between the international asset returns. Bekaert and Harvey (1995), Harvey 

(1995), Korajczyk (1996) and Chambet and Gibson (2008) empirically provide 

evidence that the emerging and leading stock markets are less interdependent 

and perhaps offer significant diversification benefits for international investors. 

The literature suggests that numerous empirical studies have investigated the 

comovements of asset returns among the developed stock markets (Lin et al. 

1994; Longin and Solnik, 1995; Engsted and Tanggaard, 2004); other studies 

have focused on developed and emerging stock markets (Bekaert and Harvey, 

1995; Korajczyk, 1996; Chambet and Gibson, 2008).  
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An empirical study by Lucey and Muckley (2011) investigated the level and 

advancement of stock market interdependence between the Asian (Hong Kong, 

Japan, Korea, Singapore and Taiwan), European (France, Germany, Italy, the 

UK and Sweden) and USA markets, using daily data from May 1988 to 

December 2007. Their results show that short-term comovements are larger 

from the European markets to the USA market, while the short-term 

comovements of the Asian markets with the USA market are moderately lower. 

A long-run relationship is found between the Asian and the USA markets. This 

study suggests that the USA investor can exploit portfolio diversification 

benefits by focusing on common stochastic trends rather than by merely 

depending on the measurement of correlations.  

Similarly, the time-varying conditional correlations of seven emerging stock 

market returns of Central and Eastern Europe (CEE) were examined by 

Syllignakis and Kouretas (2011). This study also explored the contagion effect 

among the USA, German and Russian stock markets and the CEE. The 

multivariate DCC-GARCH models were employed for the analysis and daily 

data for the period October 1997 to February 2009 were used. Results show 

that the global financial crisis increased the correlations among the USA, 

German and CEE stock returns. This study also found that these emerging 

markets (CEE) are exposed to external shocks with a substantial regime shift in 

conditional correlations. Lahrech and Sylwester (2011) explored the extent to 

which bivariate correlations among the Latin American (Argentina, Brazil, 

Chile and Mexico) and the USA equity returns increased during the period 
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1988 to 2004. That study found evidence that there is a significant increase in 

the degree of comovements between these equity markets.  

The time-varying linkages and comovements between South Eastern European 

(SEE) countries (Bulgaria, Croatia, Cyprus, Greece, Romania and Turkey) and 

two leading developed markets (Germany and the USA) were examined by 

Syriopoulos and Roumpis (2009). Their findings show the presence of a long-

run relationship among these markets. The authors suggest that investors can 

still benefit by diversifying their portfolios into SEE markets in the short-run. 

Gupta and Donleavy (2009) explored the benefits for Australian investors from 

diversifying their investment into emerging markets. The results of this study 

show that correlations of Australian and emerging markets are increasing over 

time; however, the authors suggest that there are still potential diversification 

benefits for Australian investors who wish to diversify their investment into 

international emerging markets.  

The empirical literature on time-varying relationships between developed and 

frontier equity markets are very limited. For example, the dynamic analysis of 

time-varying correlations and the cointegration relationships between Australia 

and 18 frontier equity markets of five different regions of the world were 

examined by Paramati et al. (2016c). This study employed various robust time-

series econometric models to investigate the study objective. Particularly, the 

AGDCC GARCH model was also employed to investigate the time-varying 

correlations between the stock returns of Australia and each of the frontier 
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markets. Further, the study employed the cointegration model to explore the 

long-run equilibrium relationship between Australian and frontier markets of 

each region. Empirical results of the AGDCC GARCH model reveal that the 

correlations of the Australian stock market with those of frontier markets are 

changing over time. The results show that the Australian stock market has 

weak correlations with all the frontier markets that are considered in this study.  

Further, their analysis confirms that the effects of the GFC on correlations of 

Australian and frontier markets are limited to only a few frontier markets, 

where correlations are slightly increased. Similarly, the results from 

cointegration models confirm that there is no evidence of long-run equilibrium 

relationships among the markets. Based on these findings, the authors argue 

that there are potential diversification opportunities for Australian investors 

who wish to diversify their investments into these frontier markets for gaining 

additional returns. However, the authors caution investors that there may be an 

additional risk involved due to unstable economic systems.    

Similarly, a study by Sukumaran et al. (2015) examined whether there are 

significant benefits from portfolio diversification into frontier markets from an 

Australian and US investor perspective. Their findings show that there are 

potential diversification opportunities for US and Australian investors into 

frontier markets. However, when comparing US and Australian investors, the 

authors argue that US investors can benefit more than Australian investors can. 

Kiviaho et al. (2014) explored the comovements of European frontier stock 

markets with the USA and three developed markets of Europe (i.e. the UK, 
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Germany and France) by employing three-dimensional analysis of wavelet 

coherency. The results of this study show that the strength of comovements 

significantly varies at different frequencies and over time across the frontier 

markets. This study found that the comovements are moderately weaker for the 

frontier markets of Central and Southern Europe than that of the Baltic region. 

The study suggests that the recent global financial crisis (2008–09) has 

significantly increased comovements, and that the comovements are stronger 

for lower frequencies.  

Similarly, Jayasuriya et al. (2009) document that frontier equity markets offer 

considerable diversification benefits. These authors empirically showed that a 

diversified portfolio in frontier markets improved the risk and return trade off. 

A study of Speidell and Krohne (2007) mentions that the diversification 

benefits are the key motivation for investors to include frontier equity markets 

in their diversified portfolios. Their study found low correlations among 

frontier and developed markets. This has provided significant incentives for 

investors to diversifying their portfolios into these markets. The empirical 

studies and modern portfolio theory suggest that the diversification benefits 

arise mainly because of lower correlations among asset returns. Increasing 

globalization has created enormous investment opportunities and the 

accessibilities of global equity markets have substantially increased. This 

provides substantial incentives for investors to look for new investment 

opportunities across the globe for diversifying their portfolios for higher risk-

adjusted returns.  
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A number of other studies have looked at stock market integration between 

developed and emerging or frontier markets. A study by Berger et al. (2011) 

provides evidence that frontier equity markets have no significant integration 

with world developed markets. Their study suggests that frontier equity 

markets offer significant diversification benefits for the investors. Raj and Dhal 

(2008) examined the degree of integration of the Indian stock market with two 

Asian markets (Hong Kong and Singapore) and three international leading 

stock markets (Japan, UK and US). The results from the bivariate cointegration 

test confirm that there is no long-run relationship among these markets. 

Similarly, Huang et al. (2000) explored the short-run and long-run relationships 

between the two leading international stock markets (the USA and Japan) and 

Asian emerging markets (China, Hong Kong, and Taiwan). Their analysis 

shows evidence of a short-run relationship, but fails to demonstrate a long-run 

equilibrium relationship among these markets. These empirical studies have 

provided considerable motivations for global investors to look for possible 

diversification opportunities.  

2.4.3 Short-term and long-term comovements 

The increasing globalization over the last two decades has significantly 

improved the accessibility of stock markets across the globe. This has 

considerably motivated investors to look for investment opportunities 

internationally for higher risk-adjusted returns. The early studies on portfolio 

diversification report that the motivation for investors to diversify their 

investment into other stock markets arises from the low comovements among 
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the asset returns of domestic and international markets (Grubel, 1968; Levy 

and Sarnat, 1970). Due to the increasing globalization, stock markets have 

become more integrated and asset return correlations of developed markets 

have substantially increased over time. As a result, the opportunities for 

portfolio diversification into other markets have considerably declined 

(Kearney and Lucey, 2004). 

Several studies (for instance, Solnik, 1991; Divecha et al., 1992; Chang et al., 

2009; Gupta and Donleavy, 2009) have documented that investors of 

developed markets can still benefit by diversifying their portfolios into the 

emerging markets. A study by Lahrech and Sylwester (2011) examined the 

extent to which bivariate correlations between the equity markets of Latin 

America (Argentina, Brazil, Chile and Mexico) and the USA improved during 

the period 1988 to 2004. Results show that the comovements among these 

equity markets have substantially increased. Similarly, another study by 

Syllignakis and Kouretas (2011) investigated the time-varying conditional 

correlations of seven emerging stock market returns of Central and Eastern 

Europe (CEE). This study also seeks to examine the contagion effect among 

the USA, German and Russian stock markets and the CEE markets. The study 

used weekly stock price data for the period October 1997 to February 2009, 

and employed multivariate DCC GARCH models for the analysis. Results 

suggest that during the recent financial crisis (2007–2009) the conditional 

correlations between the USA, German and the CEE stock market returns have 

significantly increased. These findings also provide evidence that these 
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emerging markets (CEE) are exposed to external shocks with a substantial 

regime shift in conditional correlations. The study indicates that domestic 

monetary variables and exchange rate changes have considerable impact on the 

conditional correlations.  

The concept of stock market integration has been of interest to policy makers, 

practitioners and academics. A recent study by Büttner and Hayo (2011) 

indicates that if stock markets are cointegrated, then capital flows freely to a 

market where it can generate higher risk-adjusted returns. The advantages of 

integrated stock markets are that they provide easier accessibility of foreign 

capital, and are cheaper as well. This motivates entrepreneurs to explore these 

advantages in integrated stock markets – in spite of the fact that these 

integrated stock markets can be vulnerable to a financial crisis that originates in 

other regions. Therefore, it is important to understand the factors that influence 

stock markets’ interdependence. Such an understanding will help policy 

makers and practitioners to employ appropriate policies and decisions when the 

need arises. In the literature, it is documented that the stock markets of 

developed countries are highly integrated (for example, Quan and 

Huyghebaert, 2006; Campbell and Hamao, 1992). However, another stream of 

studies (e.g. Bekaert and Harvey, 1995; Harvey, 1995; Korajczyk, 1996; 

Chambet and Gibson, 2008) argue that the stock markets of developed 

countries with emerging stock markets are less integrated. The findings of 

Paramati et al. (2012b) document that the stock markets of Australia and Asian 

countries become more interdependent after the GFC period.  
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Stock market integration in the Asia-Pacific region has been empirically 

investigated by Claus and Lucey (2012). These authors argue that financial 

market liberalization is a necessary, but insufficient, condition for stock 

markets to be cointegrated. Their results show that the studied stock markets 

exhibit some degree of integration, but the degree of segmentation varies 

among the countries. The authors also suggest that membership in a formal 

economic organization does not seem to influence the degree of integration. 

For example, goods, services and labour freely move across the Tasman Sea, 

but the New Zealand stock market seems to be more integrated with Japan’s 

market than with that of Australia. The study also did not find a long-run 

relationship between three ASEAN members, though financial resources flow 

freely within the association. Huang et al. (2000) explored the short-run and 

long-run relationship between the two leading international stock markets 

(those of the USA and Japan) and three Asian emerging markets (China, Hong 

Kong, and Taiwan). The findings of this study provided evidence of a short-run 

relationship, but failed to demonstrate a long-run relationship among the 

markets studied.  

The long-run relationship between six SEE (South Eastern European) countries 

(Bulgaria, Croatia, Cyprus, Greece, Romania and Turkey) and two developed 

markets (Germany and the USA) were examined by Syriopoulos and Roumpis 

(2009). Their results provide evidence of long-run relationships among the 

markets studied. The authors suggest that despite long-run relationships among 

the markets, investors in Germany and the USA can still benefit by 



86 
 

diversifying their portfolios into SEE markets in the short-run. Similarly, the 

degree of Indian stock market integration with two Asian markets (Hong Kong 

and Singapore) and three international leading stock markets (Japan, the UK 

and the USA) were examined by Raj and Dhal (2008). The results of a 

multivariate cointegration test confirmed the long-run relationship, while a 

bivariate cointegration test could not provide evidence of a long-run 

relationship among the same markets.  

2.4.4 Bilateral trade linkages and stock market interdependence 

The issue of stock market integration has been of interest among the 

academics, policy makers and practitioners for many years. It is argued in the 

literature that bilateral trade linkages between countries can have a 

considerable influence on their stock market correlations and cointegration 

relationships. For instance, a study by Wälti (2011) provides an interesting 

argument: that the effect of bilateral trade operates through both the demand 

and supply side of economies. On the demand side, an increase in aggregate 

demand in country X will lead to more imports from country Y, thus increasing 

the output of country Y, which induces business cycle synchronization across 

the countries. On the supply side, the author argues that the influence of 

international trade may be ambiguous, as it depends on the countries and their 

industrial structure.   
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2.4.4.1 Trade linkage and stock market interdependence: In general 

A number of studies documents that bilateral trade linkages between countries 

can have a significant influence on their stock market interdependence. For 

instance, the relationship between financial markets’ interdependence and 

bilateral trade linkages in the Pacific basin markets is examined by Chen and 

Zhang (1997). Their findings show that bilateral trade linkages between the 

countries have a significant influence on the stock market correlations. The 

authors document that the financial markets of countries which have stronger 

economic ties tend to move together. Bracker et al. (1999) report that 

macroeconomic factors such as trade, stock market size differential, real 

interest differential, geographical distance and time trends are significantly 

associated with the degree of stock market integration over time. Another 

study, by Pretorius (2002), examines the determinants of stock market 

comovements in ten emerging stock markets. This study uses both cross-

section and time-series models for the empirical analysis and uses sample data 

from 1995 to 2000. The results of the cross-section analysis show that only the 

bilateral trade and the industrial production growth differentials are statistically 

significant variables for explaining stock market correlations. This study also 

finds similar results for time series analysis. A study by Johnson and Soenen 

(2003) shows evidence that a higher trade linkage between Latin America and 

the USA has strongly contributed for their stock market comovement.  

The direct foreign trade linkage between countries has considerable influence 

on developing cross-country linkages and markets throughout the world 
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(Forbes and Chinn, 2004). Chambet and Gibson (2008) investigate the 

relationship between bilateral trade linkages and financial market integration. 

These authors find that financial markets are more integrated among countries 

which have a homogeneous trade structure. Their analysis further suggests that 

the increase in openness of foreign trade between countries may positively 

contribute to higher financial market integration. Further, the authors argue that 

financial markets are more segmented among nations which have restricted 

their foreign trade openness. Walti (2005) examines the macroeconomic 

determinants of stock market synchronization in fifteen industrialised countries 

using data from 1973 to 1997. The results of this study show that trade, 

financial integration and the similarity of economic structure can positively 

contribute to stock market synchronization. As other studies by Calderon et al. 

(2007) and Frankel and Rose (1998) document, close trade linkages lead to an 

increase in the correlation of business cycles.  

The bilateral indicators of economic integration have any impact on the stock 

market correlations of 40 developed and emerging markets for the period 1970-

1990 is examined by Morgado and Tavares (2006). The empirical results of 

this study show that bilateral trade intensity has a significant positive effect on 

stock market correlations. Similarly, Tavares (2009) found that higher trade 

linkages between countries can increase their stock market comovements. The 

recent studies by Wälti (2011) and  Beine et al. (2010) reveal that international 

trade is seen as promoting synchronization of the business cycle across 
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countries, which can  then affect the degree of their stock market 

interdependence.  

Some other studies indicate that bilateral trade linkages between countries have 

no impact on the cointegration relationship of their stock markets. For 

example, a recent study by Gupta and Guidi (2012) investigates the long-run 

relationship between India and its major trading partners using the daily data 

on the closing price indices for the period 31 August 1999 to 17 June 2009. 

The empirical results from the cointegration models suggest that there is no 

long-run relationship between India and its major trading partners. Similarly, 

Elyasiani et al. (1998) investigate the interdependence and association between 

Sri Lanka and its major trading partners. Their results reveal that these stock 

markets are segmented rather than being interdependent.  

2.4.4.2 Trade linkage and stock market interdependence: In the context of 

Australia  

Over last two decades, researchers have begun to explore whether bilateral 

trade linkages between Australia and its trading partners have any impact on 

the interdependence of their stock markets. Some studies document that 

bilateral trade linkages among Australia and its trading partners have 

significant impacts on their stock market co-dependence. For instance, 

Shamsuddin and Kim (2003) explore the long-run relationship between 

Australia and its two major trading partners, Japan and USA, using weekly 

data. The empirical results of this study show that there was a long-run 
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relationship between these markets up until the time of the Asian financial 

crisis. However, results suggest that following the crisis, there was no evidence 

of a cointegration relationship among these markets. Another study by Kazi 

(2008) investigates the long-run relationship between the stock markets of 

Australia and its major trading partners (the UK, the USA, Japan, Canada, 

Germany and France) using annual data from 1945 to 2002. The evidence from 

this study confirms the long-run relationship between Australia and its major 

trading partners. Paramati et al. (2012a) found the long-run relationship among 

the stock markets of Australia and its major trading partners. However, authors 

also suggest that the Australian stock market has a long-run relationship with 

its medium trading partners in the post GFC period. This means that the stock 

markets are becoming more and more integrated in the recent past. The 

empirical findings of Paramati et al. (2016a), document that both bilateral trade 

and investment linkages play an important role for stock market 

interdependence.  

However, some other studies report contradictory results. For example, a study 

by Roca (1999) explores the price linkages between the equity market of 

Australia and its major trading partners (the USA, the UK, Japan, Hong Kong, 

Singapore, Taiwan and Korea). This study uses weekly data from 27 December 

1974 to 8 December 1995; the findings show no evidence of a long-run 

relationship between Australia and its trading partners. Similarly, Hatemi-J and 

Roca (2007) investigate the equity market interactions between Australia and 

its major trading partners (Japan, the USA, the UK, Hong Kong, Singapore 
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Taiwan and Korea). The authors employ a bootstrap causality test with 

leveraged adjustments to explore the causal relationships between Australia 

and its trading partners. The findings of this study show no significant long-

term causal linkages in the pre- and post-crisis periods of Asia. Further, results 

show low correlations between Australia and its trading partners. Based on 

these results, the authors suggest that Australian investors can benefit by 

diversifying their portfolios into these markets. The review of the existing 

literature on stock market interdependence in the context of Australia and its 

trading partners reveals that these studies also brought mixed results, as found 

in the general literature. Further, studies on Australia and its trading partners 

have several weaknesses. For instance, the previous studies relied on the 

assumption that trade linkages among the countries drive their stock market co-

dependence. These studies have not demonstrated the time-varying conditional 

correlations between the stock markets of Australia and its trading partners. 

These studies also have not empirically tested the relationship between bilateral 

trade linkages and stock market correlations. Therefore, these unaddressed 

issues and contradictory results motivate the need to undertake a systematic 

investigation in the context of Australia and its trading partners.  

2.4.4.3 Financial crises and stock market linkages 

A number of studies have looked at the impact of the Asian financial crisis 

(1997) on the comovements of stock returns within the Asian markets 

(developed and emerging) and with other markets. For example, Chi et al. 

(2006) investigated whether the level of integration among several Asian 
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emerging markets and two leading international stock markets (Japan and the 

USA) changed as a result of the Asian financial crisis. Their findings indicate 

that after the crisis, the integration process improved. Similarly, Jang and Sul 

(2002) investigated whether the comovements of several Asian stock markets 

(Hong Kong, Indonesia, Japan, Korea, Singapore, Taiwan and Thailand) 

changed due to the Asian financial crisis. This analysis was carried out on three 

sub-samples – pre-crisis, during-crisis and post-crisis periods – by using the 

Engle-Granger cointegration test and the Granger causality test. Results show 

no evidence of comovements across the seven Asian stock markets before the 

crisis. However, bidirectional and unidirectional relationships among these 

markets were found during and after the Asian financial crisis.  

Several studies have also explored the impact of the recent GFC on stock 

market comovements and long-run relationships. For example, Nikkinen et al. 

(2012) examined stock market integration between European developed and 

emerging (Baltic) markets before and during the GFC. These results indicate 

that Baltic stock markets were segmented before the crisis, and that after the 

crisis these markets were highly integrated. The authors suggest that the 

diversification benefits are relatively low during the crisis period. Likewise, 

Gupta and Guidi (2012) found that correlations increased significantly during 

the GFC and reverted close to their initial levels after the crisis. Another study 

by Mun and Brooks (2011) explored the relative roles of news and volatility in 

explaining the comovements between national stock markets during the GFC. 

Their results imply that the majority of comovements are strongly explained by 



93 
 

volatility rather than news. The authors also suggest that as the GFC evolves, 

so the relative role of news increases in importance. The above empirical 

studies apparently show that the GFC had a considerable impact on the 

comovements of stock returns. The following section discusses the links 

between bilateral trade relations, stock market comovements, and long-run 

relationships.    

A recent study by Ahmad et al. (2013) explored the contagion effects of the 

GIPSI group (Greece, Ireland, Portugal, Spain, and Italy), USA, UK and Japan 

markets on the BRIICKS group (Brazil, Russia, India, Indonesia, China, South 

Korea and South Africa) stock markets during the Euro-zone crisis. Their 

findings show that among the GIPSI countries, Ireland, Italy and Spain seem to 

be the most contagious for the BRIICKS markets. In addition to that, results 

display that Brazil, India, Russia, China and South Africa are significantly 

influenced by the contagion shock during the Euro-zone crisis. Another study 

(Dimitriou et al., 2013) documents that the correlations between the stock 

markets of the BRICS and the USA increased considerably from early 2009 

onwards. Similarly, Hwang et al. (2013) examined the transmission mechanism 

(different phases of the financial crisis) of the recent US financial crisis on ten 

emerging economies. Their results indicate that different patterns of the crisis 

spill over among ten emerging economies. Zhang et al. (2013) found that the 

GFC has permanently changed the correlations between the stock markets of 

BRICS, the US and Europe. Their findings further show that 70 per cent of the 

BRICS’ stock market conditional correlations follow an upward long-run trend 
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with these developed markets. The authors suggest that the reduction of 

portfolio diversification benefits is a long-run and world-wide phenomenon, 

particularly after the GFC.   

Several other studies have found that the financial crises had a modest impact, 

or no effect, on stock market interdependence. For instance, a recent study by 

Gjika and Horvath (2013) explored the time-varying stock market 

interdependence in Central Europe using the asymmetric DCC M-GARCH 

model. Their analysis shows that there is a significant stock market linkage 

between these countries. Further, their results show that time-varying 

correlations are increasing over time. However, the authors argue that the 

correlations are almost constant during the recent GFC. Other studies provide 

similar results; for example, Xu and Hamori (2012) investigated the impact of 

the US financial crisis on the dynamic stock market relationship of the BRIC 

(Brazil, Russia, India and China) and the USA. Their results show that the 

international transmission of stock prices between the BRICs and the USA 

markets are weakened in both the mean and the variances during the financial 

crisis. A study by Shamsuddin and Kim (2003) found that after the Asian 

financial crisis, stock markets become more segmented.  

2.4.5 The effect of institutional quality on stock market correlations   

A significant amount of empirical and theoretical literature documented that 

the quality of the institutions and economic freedom play a pivotal role on 

financial markets development across the countries. For instance, Bekaert and 
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Harvey (2003), and Smimou and Karabegovic (2010) documented that the 

quality of the institutions has a both direct and indirect influence on the stock 

market performance. The direct effect includes barriers on the capital flows and 

transaction costs while the indirect impact is through the quality institutions 

which attracts the global investors and increases the production activities in the 

economy. Similarly, Hooper et al. (2009) empirically investigated the 

international asset pricing model to identify the relationship between the 

quality of governance indicators and the performance of the global stock 

markets. Their findings confirm the significant positive association between 

stock market performance and the quality of the institutions. Further, authors 

also reported that higher stock market returns and lower risk are found where 

the quality of the governance indicators is high. Lombardo and Pagano (1999) 

also documented the positive relationship between the quality of the legal 

institutions and risk-adjusted returns on the equity. Ragunathan (1999) argues 

that substantial relaxation or complete removal of investment barriers may 

result in the integration of stock markets.  

Likewise, La Porta et al. (1997) examined the effect of legal rules and their 

implementation on the capital market development. Their findings suggest that 

the size and the scale of the capital markets are small in countries where the 

legal system is below the standards. In another study (La Porta et al., 2000) 

authors argued that a good legal system protects investors’ investment, 

therefore, most of the investors tend to investment in countries where the legal 

system is efficient. Aggarwal et al. (2002) also arrived with similar results. 
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Authors reported that the fund managers invest less in the countries where the 

legal environment and governance quality is below the standards. 

The empirical findings of Ajide (2014) suggested that the control of corruption 

and government effectiveness have a substantial positive effect on the stock 

market performance while the political instability has an adverse effect. 

Asongu (2012) also document that the quality of the governance indicators has 

a significant positive relationship with the performance of stock markets in 

African countries. Another study by Hooper et al. (2009) reported that a good 

governance environment can significantly lower the transaction and agency 

costs, and thus increases the returns for the shareholders. Further, authors 

documented that the quality of the governance is an important factor as it 

determines the level of transaction cost between the firms and institutions. In a 

more recent study, Narayan et al. (2015) suggested that the quality of the 

governance indicators play an important role in predicting the stock market 

returns. More specifically, authors argued that there is no evidence that the 

developed governance can predict the stock returns; however, investors can 

exploit the opportunities in the countries where the quality of governance is 

weak to gain profits with portfolio strategies.  

Similarly, Stocker (2005) established a positive relationship between economic 

freedom and equity returns. Authors argued that higher economic freedom 

leads to higher returns on the equity. In another study by Li (2002) reported 

that, in the recent time, the growth of institutional quality is positively affecting 

the expansion of equity markets across the globe. The findings of Bolgorian 
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(2011) confirm the negative relationship between the level of corruption and 

financial development. Author, argues that higher level of corruption leads to 

an inefficient financial system. Smimou and Karabegovic (2010) empirically 

investigated the relationship between economic freedom index and equity 

market returns in the MENA countries. Their findings show that the growth of 

economic freedom has a substantial positive effect on equity market returns. 

Further, authors documented that the legal structure and property rights have 

the most significant impact on the equity returns.  

Another stream of researchers argues that there is a significant linkage between 

the economic integration and financial markets integrations. For example, 

Bekaert and Harvey (2002) clearly documented that there are two type of 

integration such as the financial and economic integrations and they are highly 

interlinked. In general, the equity and financial market integration refer to the 

level of access to the financial markets by the domestic and foreign investors. 

Similarly, the economic integration relates to the low level of barriers or the 

free flow of goods and services among the countries. Based on this argument, 

several researchers reported that the trade openness among the nations has 

contributed to their financial markets integration. Therefore, a higher level of 

economic integration has a positive impact on financial markets integration. 

For instance, a recent study by Paramati et al. (2016a) suggested that the 

intensity of bilateral trade and investment linkages among the countries matter 

for their stock markets to be interdependent. Balli et al. (2015) also 

documented that the volume of trade and security investments drives the 
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market correlations in emerging markets. Chen et al. (2014) anticipated that the 

stock market dynamics across the countries will imply the level of bilateral 

trade and investment linkages. The findings of Shi et al. (2010) reported that 

increasing bilateral foreign direct investment (FDI) flows can contribute for 

their stock market interdependence.  

Similarly, a recent study by Paramati et al. (2016d) examined the economic 

integration and stock market dynamic relationship in the Australasian region. 

Authors suggested that there was a significant positive relationship between the 

growth of economic integration in the region and stock market correlations. 

Another study by Paramati et al. (2015) explored the intensity of bilateral trade 

linkages on stock market correlations of Australia and its major, medium and 

minor trading partners. The findings of this study confirm that the trade 

linkages have a positive effect on the stock market correlations of only major 

trading partners. Several other studies (e.g. Chen and Zhang, 1997; Pretorius, 

2002; Forbes and Chinn, 2004; Chambet and Gibson, 2008; and Tavares, 2009) 

also documented that the bilateral trade relationship among the countries has a 

significant positive impact on the stock market linkages.  

It is well documented in the literature that the quality of economic freedom 

indicators has a significant and positive impact on the flow of resources (e.g. 

capital and trade) among the nations (Cornell and French, 1983; Bracker et al., 

1999; Pretorius, 2002; Yartey, 2007; Beine et al., 2010; Darley, 2012; and 

Chortareas et al., 2013). This will, therefore, increase the dynamic 

interdependence among the nations, and the limited resources will be utilized 
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efficiently. For instance, Chortareas et al. (2013) report that the quality of 

economic freedom and governance indicators has a substantial positive effect 

on financial markets’ efficiency. This indicates that the financial markets 

become more transparent in terms of disclosing available information to the 

investors and also quickly observes newly available information. The financial 

market efficiency increases the market integration among the nations. 

Likewise, Bracker et al. (1999), Pretorius (2002), and Beine et al. (2010) 

suggest that free flow of goods and services among the countries will increase 

the economic dependence and thus increases the stock market dynamics among 

the countries.  

Similarly, the empirical findings of Yartey (2007) reveal that the law and order, 

democratic accountability and bureaucratic quality are the important factors for 

determining stock market development. Many other researchers (La Porta et 

al., 1997; 1998; Demirguc-Kunt and Maksimovic, 1998; Johnson and Shleifer, 

1999; Lombardo and Pagano, 2002; Yartey, 2007, 2008; Bartels et al., 2009; 

Toumi, 2011) also document that the quality of governance indicators have 

considerable influence on capital mobility and stock market development. 

Another researcher (Pretorius, 2002) argues that the differences in stock market 

development may lead to less comovement among the stock markets. 

Therefore, the author suggests that higher (lower) the differences among the 

stock market development then lower (higher) will be their stock market 

interdependence.  
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This clearly evident from the prevailing literature that both economic freedom 

and governance indicators play a major role in determining the financial 

market development and integration. However, the previous studies failed to 

examine the effect of economic freedom and governance indicators on stock 

market correlations. Therefore, I fill this gap in the literature by exploring the 

impact of economic freedom and governance indicators on the stock market 

correlations of Australia and ten Asian countries.  

2.5 Conclusion   

In the literature review, the majority of studies have been found to document 

that bilateral trade linkages between the countries have a significant influence 

on their stock market co-dependence. However, a few studies argue that the 

trade linkage between the countries has no impact on stock market 

interdependence. Similarly, studies on the role of financial crises on stock 

market correlations and cointegration relationships provide mixed results. One 

segment of the literature review documents that both the AFC (limited to Asian 

markets) and the GFC have significantly increased stock market 

interdependence. In contradiction to this, some authors suggest that financial 

crises have no effect, or only a small impact, on stock market relationships. 

This literature review therefore suggests that the previous studies have failed to 

systematically investigate the relationships among the stock markets.  

Furthermore, the studies that have examined stock market linkages between 

Australia and its major trading partners have several disadvantages: 1) these 
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studies rely on the assumption that bilateral trade linkages between the 

countries drive their stock market interdependence or cointegration 

relationship; 2) by relying on this assumption, these studies have concluded 

that either trade drives the stock market linkages or it does not; 3) the previous 

studies have not classified trading partners into major, medium and minor 

categories based on the intensity of trade linkages with Australia; 4) these 

studies have not estimated the time-varying conditional correlations between 

Australia and its major, medium and minor trading partner markets; 5) the 

previous studies have not empirically tested whether bilateral trade linkages 

between the countries has any impact on their stock market linkages; 6) these 

studies have not addressed the effect of the GFC on stock market correlations. 

The previous studies, in the context of Australia and its trading partners, have 

provided either contradictory or unsatisfactory results. Therefore, these 

unaddressed issues and contradictory results motivate the need to undertake a 

systematic investigation in the case of Australia and its trading partners. 

Consequently, in this thesis, I have examined these issues through three 

empirical studies. 

In the first empirical study, I aim to examine the extent and manner of stock 

market interdependence between Australia and its major, medium and minor 

trading partners. In the second study, I empirically examine the extent of the 

stock market relationship between Australia and 10 Asian countries, and test 

whether this relationship has been driven by the intensifying trade linkage 

between the two. Finally, in the third study, I explore the impact of economic 
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freedom and governance indicators on the stock market relationship from the 

perspective of Australia and Asian countries. The findings of this thesis will 

have significant policy and practical implications. This thesis will also 

contribute to the body of knowledge on the issue of economic integration and 

stock market interdependence, and on the role of economic freedom and 

governance indicators in stock market linkages from the perspective of 

Australia and its economic partners.  

2.6 Testable hypotheses  

In the finance literature, there is considerable argument about which factors 

determine the stock markets’ interdependence. International trade theories 

suggest that if barriers to the flow of goods and services are abolished among 

the countries then their economies tend to move together. Based on these trade 

theories, researchers (e.g. Chen and Zhang, 1997; Pretorius, 2002; Forbes and 

Chinn, 2004; Chambet and Gibson, 2008; Tavares, 2009) have explored the 

impact of bilateral trade linkages on stock market interdependence. Empirical 

evidence shows that bilateral trade relations among the countries can play a 

significant role in explaining their stock markets’ interdependence. Similarly, 

international asset pricing and finance theories also suggest that macro 

fundamentals can have considerable influence on stock markets’ comovements. 

For instance, studies by Pretorius (2002), Johanson and Soenen (2003) and 

Jithendranathan (2005) empirically tested the effect of macro fundamentals on 

equity market correlations. The empirical results of these studies confirm that 
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macro fundamentals have considerable influence on stock markets’ co-

dependence. For the first empirical study (Chapter 4), I assume, based on the 

theories and empirical literature that higher trade intensity among the countries 

has no effect on stock market interdependence. 

Null hypothesis (Study 1) H0: Higher bilateral trade intensity among the 

countries has no effect on stock market interdependence (which is tested in 

Chapter 4). 

Further, Karim and Majid (2010) document that bilateral trade linkages play an 

important role in explaining stock market integration along with geographical 

proximity. Similarly, the findings of Fazio (2007) show that the countries that 

are geographically close have significant trade and financial linkages. Another 

study (Flavin et al., 2002) suggests that geographical proximity has a positive 

impact on stock market integration. A number of other studies (e.g. Asgharian 

et al., 2013; Fazio, 2007; Flavin et al., 2002; Portes and Rey, 2005) report that 

a country’s stock market performance can be affected by neighbouring 

countries due to prevailing close economic relationships and business cycle 

synchronization. Taken together, these findings have shown that geographical 

proximity can drive the economic linkages among the countries, and will in 

turn significantly affect their stock market relationships over time. Therefore, 

studying the dynamic relationship between regional economic integration and 

stock market interdependence is important to understanding the processes 

involved. Based on these arguments, for the second empirical study 
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(Chapter 5), I assume that both geographical proximity and economic 

integration have no significant role in bringing the stock markets of Australia 

and Asia together. 

Null hypothesis (Study 2) H0: Geographical proximity and increasing 

economic integration have no significant impact on stock market linkages 

(which is tested in Chapter 5). 

The financial liberalization across the nations has created enormous investment 

opportunities for global investors. This liberalization also leads to a better 

allocation of limited resources among the potential investments. Darrat et al. 

(2000) argue that if there are no restrictions on capital flows among the 

national boundaries and no transaction costs involved, then it can be expected 

that the two assets with similar risk profiles should be priced the same 

regardless of their origin. The presence of numerous restrictions on capital 

flows and high transaction costs can lead to the inefficient allocation of scare 

resources and can cause markets to become segmented. For this purpose, 

researchers are interested to understand the level of stock market integration 

and the factors that drive this interdependence over time. 

In the words of Bekaert (1995), there are three important barriers to investing 

in the emerging economies. The first barrier comprises the ‘legal barriers’ 

arising from differences in legal status between foreign and domestic investors; 

for example, ownership restrictions and taxes. The second barriers are the 

‘indirect barriers’, such as differences in available information to domestic and 
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foreign investors, accounting standards and investor protection. The third set of 

barriers includes liquidity risk, political risk, economic policy risk, 

macroeconomic instability, and currency risk. Global investors need to 

thoroughly understand these factors before diversifying their investments into 

these countries. Therefore, the degree of stock market interdependence is also 

caused by several domestic factors, such as the quality of economic freedom 

and governance indicators. Consequently, these factors play an important role 

in determining the foreign capital inflows into countries. Based on these 

arguments, for the third empirical study (Chapter 6), I expect that the 

differences – in terms of the quality of economic freedom and governance 

indicators among the countries – will have no substantial impact on stock 

market linkages.  

Null hypothesis (Study 3) H0: The differences between the quality of economic 

freedom and governance indicators among the countries have no significant 

impact on their stock market linkages (which is tested in Chapter 6). 
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3.1 Introduction 

The aim of this chapter is to provide the empirical methodology that is applied 

for achieving the objectives of this thesis. This thesis applies various robust 

time series and panel econometric models to address three main research 

questions and sub-questions. Study 1 (discussed in Chapter 4) aims to examine 

the extent and manner of stock market interdependence between Australia and 

its trading partners, and to examine whether this is affected by trade intensity. 

Based on trade intensity, the study classifies Australia’s trading partners into 

major (Japan, China and the USA), medium (Germany, Malaysia, Indonesia, 

Thailand and India) and minor (Sri Lanka, Greece and Portugal) categories. To 

achieve the objectives of Study 1, descriptive statistics are first employed to 

examine the distributional properties of stock market return series. Further, two 

unit root tests, the ADF and PP tests, are used on stock price data series to 

investigate the order of integration of the variables. To examine the long-run 

equilibrium relationships between the stock prices of Australia and its major, 

medium and minor trading partners, the study applies Johansen’s (1991, 1995) 

multivariate cointegration approach. Furthermore, the study estimates dynamic 

time-varying conditional correlations of stock returns of Australia and its 

trading partner markets by using the AGDCC GARCH framework. Finally, to 

empirically investigate the relationship between bilateral trade linkages and 

stock market correlations of Australia and its major, medium and minor trading 

partners, the study utilizes panel regression models.  
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The second empirical study (discussed in Chapter 5) aims to investigate the 

extent of the stock market relationships between Australia and Asia (China, 

Hong Kong, India, Indonesia, Japan, Malaysia, Philippines, Singapore, South 

Korea and Thailand) and test whether these relationships have been driven by 

the intensifying trade linkage between them. In this regard, the study examines 

the long-term equilibrium relationship between the stock markets of Australia 

and ten Asian countries based on the cointegration test. The study also 

investigates the time dynamics of this relationship using dynamic conditional 

correlation models such as the AGDCC. Finally, to identify whether bilateral 

trade linkages between the countries have any impact on their stock market 

conditional correlations, the study employs both time series and panel 

regression models.  

The final empirical study (discussed in Chapter 6) aims to investigate the 

impact of economic freedom, governance indicators, FDI, stock market 

development and trade openness on the stock market correlations of Australia 

and ten Asian countries (China, Hong Kong, India, Indonesia, Japan, Malaysia, 

Philippines, Singapore, South Korea and Thailand). Since the data on 

economic freedom and governance indicators are available on an annual basis, 

the application of time series models becomes complicated due to the short 

duration of the sample period. The study therefore uses panel econometric 

models for the analysis, since it has many advantages when compared to cross-

section and time series models, particularly when the sample period is smaller. 

For example, a panel data set can provide more information, and can also 
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control individual heterogeneity, which will then increase the efficiency of the 

econometric estimation. One of the important properties of the panel data set is 

that it includes as many cross-sections (countries) as possible with a reasonable 

time span of observations, as this will enrich the outcome of the analysis. 

Hence, these estimates are more reliable and provide stable parameters. 

Further, panel data estimation can help to overcome the problems associated 

with deficient distributions and stationarity issues that are often experienced in 

time series frameworks (when time periods are shorter). To achieve the final 

study objectives, panel unit root tests are first applied, to understand the 

distributional properties of the data series. The study then uses the AGDCC 

GARCH model to measure the time-varying dynamic conditional correlations 

between the stock returns of Australia and each of the Asian markets. Finally, 

the study empirically examines the impact of economic freedom and 

governance indicators, using the panel regression models. The detailed 

discussion on these models is provided in the following sections.  

Further, this thesis provides information on four main characteristics of the 

sample countries: (1) economic performance, which is measured through the 

GDP growth rates, (2) the standard of living, which is measured through the 

real per capita GDP, (3) the list of domestic firms, which are listed in their 

respective stock exchanges and (4) the size and efficiency of these stock 

markets, which are measured through the market capitalization and turnover 

ratio, respectively. Finally, this chapter discusses net inflows of foreign direct 

investment into these countries. 
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3.2 Unit Root Tests  

3.2.1 Time series unit root tests 

 The thesis starts with the conventional unit root tests, to find the order of 

integration of the variables by using the Augmented Dickey-Fuller (ADF) 

(Dickey and Fuller, 1979) test and the Phillips-Perron (PP) (Phillips and 

Perron, 1988) test. All these unit root tests are used to test whether the data 

contains a unit root (non-stationary) or is a stationary process. A series is said 

to be (weakly or covariance) stationary if the mean and auto covariances of the 

series do not depend on the time factor. Any series that is not stationary is said 

to be non-stationary. A series is said to be integrated of order ‘d’ – which can 

be denoted by I (d) – meaning that it has to be differenced ‘d’ times before it 

becomes stationary. Otherwise, if a series is by itself – stationary at levels, 

without having to be differenced – it is said to be I (0).  In view of this, it is 

essential to apply unit root tests for individual series to come up with some idea 

about whether the variables are integrated at the same order or not. If the order 

of integration is the same for the entire range of variables, then it is possible for 

the study to explore the long-run equilibrium relationship among the variables 

using cointegration methodology. In the case of both the ADF and PP tests, the 

null hypothesis of non-stationary (unit root) is tested against the alternative 

hypothesis of stationarity.   

For the Augmented Dickey-Fuller (ADF) test, consider a simple AR (1) 

process: 
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ty
ttt xy  

'

1                                                                             (3.1) 

Where ty  is the observed variable and tx  are optional exogenous regressors 

which may consist of a constant or a constant and trend,   and  are 

parameters to be estimated, and t  is assumed to be white noise (i.e., zero 

mean and constant variance). If 1 , y is a non-stationary series and the 

variance of y increases with time and approaches infinity; on the other hand, if

1 , then y is a (trend) stationary series. Now, subtracting both sides of 

equation (3.1) with 1ty , the following equation can be obtained: 

tttt xyy   

'

1                                                             (3.2) 

Where .1    The null and alternative hypotheses can be written as: 

:0H   = 0 ( t  is unit root) 

:1H   0 ( t  is stationary) 

This can be evaluated using the conventional t -ratio for : 

))(/(


  set                                                                               (3.3) 

Where: 


 is the estimate of , and )(


se is the standard error of the 

coefficient.  The equation (3.2) is valid only if the series is an AR (1) process; 

otherwise, let us say, if the series is correlated at higher order lags, then the 

assumption of white noise ( t ) disturbances means that it is violated. Thus, the 

ADF test constructs a parametric correction for higher-order correlation by 

assuming that the y  series follows an AR ( p ) process and adding p  lagged 
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difference terms of the dependent variable y  to the right-hand side of the test 

regression, such as: 

tptptttt yyxyy    .........11

'

1                (3.4) 

This augmented specification is then used to test the above null hypothesis by 

using the t -ratio (3.3). This study uses the MacKinnon (MacKinnon, 1996) 

critical values for the ADF test as it has been shown that ADF test results are 

sensitive to the selection of lag lengths. Thus, the study determines appropriate 

lag length by utilizing Schwarz information criteria (SIC). This approach 

assists to select the suitable lag length for the analysis.  

The Phillips-Perron (PP) test incorporates an alternative (non-parametric) 

method for controlling serial correlation when testing for a unit root by 

estimating the non-augmented Dickey-Fuller test equation (3.2). It modifies the 

t -ratio of the  coefficient so that serial correlation does not affect the 

asymptotic distribution of the test statistic. The PP test follows the following 

statistic: 
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Where 


 is the estimate, and t is the t -ratio of  , )(


se is the standard 

error of the coefficient, and s is the standard error of the test regression; then 

0  is a consistent estimate of the error variance in equation (3.2). This 

calculates ,/)( 2 TskT   where k  is the number of regressors; then 0f  is an 
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estimator of the residual spectrum at zero frequency. The modified t -ratio is 

the same as that of the ADF test for the asymptotic distribution of the PP test. 

This study uses the Mackinnon (1996) lower-tail critical and p -values for this 

test.     

3.2.2 Panel unit root tests 

Applying unit root tests on time series data has become an important element 

for economists and econometricians in understanding the distributional 

properties of a data series before employing any econometric model. However, 

employing unit root tests on a panel data set is a new phenomenon. The 

growing popularity of the panel data set among economists has attracted great 

attention towards the application of panel unit root tests. The results from these 

tests are more reliable than those from normal unit root tests for individual time 

series. Therefore, this study uses four panel unit root tests that examine 

common, as well as individual, unit root processes. The common unit root 

process is examined using the Levin et al. (2002) test, while the individual unit 

root process is investigated employing the Im et al. (2003) and two Fisher type 

tests; that is, Augmented Dickey and Fuller (ADF) (1979) and Phillips and 

Perron (PP) (1988). 

3.3 Cointegration Tests 

The theory of cointegration primarily started with the pioneering work of Engle 

and Granger (Engle and Granger, 1987). The cointegration theory in its 

simplest form states that two random variables are known to be cointegrated if 
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they are moving in parallel over the time period (Campbell and Shiller, 1988). 

According to Johansen (1988), cointegration is a statistical tool that measures 

the linear relationship between two non-stationary time series variables. In 

finance and economic literature, when researchers talk about integration or 

cointegration, they are simply implying that two or more variables are known 

to be cointegrated in the long-run. This means that these variables share similar 

trends over the time period and have equilibrium at some point in time. 

However, it is impossible to identify the exact time or period where they reach 

an equilibrium point in the long-run. In the finance literature, several authors 

have tested the long-run equilibrium relationship using various asset prices 

which are known to be integrated or of order I (1). In the academic field, the 

cointegration approach has been recognized as a superior econometric tool to 

measure the long-run equilibrium relationships among the variables from the 

perspective of both the bivariate and multivariate frameworks. 

Seabra (2001) argues that if multiple stock markets are known to be 

cointegrated, then a stochastic trend between these stock markets exists and 

they move together over time. Similarly, Rangvid (2001) documents that the 

increasing response of asset prices among stock markets are an indication of 

increasing stock market cointegration or a long-run equilibrium relationship. 

This further indicates that the stock markets are increasingly interdependent 

over the time period. Numerous researchers have applied both the Engle-

Granger (1987) cointegration approach and the Johansen (1991 and 1995) 

cointegration methodology to empirically investigate the long-run equilibrium 
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relationship among the asset prices of various stock markets (e.g., Chou et al., 

1994; Ewing et al., 1999; Shamsuddin and Kim, 2003; Kazi, 2008; Khan, 

2011; Gupta and Guidi, 2012). 

To test the long-run equilibrium relationship among the stock markets, this 

thesis employs the VAR (Vector Autoregression) based cointegration test using 

the approach developed by Johansen (1991, 1995). The VAR model with order 

p can be written as follows:   

tptptt zAzAcz   .........11                                                        (3.6) 

where tz  is an n x1 vector of variables that are integrated of order one; that is, 

I (1), and t  is a zero mean with a white noise vector process. This VAR 

model can be re-written as follows:  
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 If the coefficient matrix has reduced 

rank nr  , then there exist n x r matrices,  and  , each with rank r such that 

' and tz'  is stationary. The rank r  is the number of cointegrating 

relationships, the elements of   are known as the adjustment parameters in the 

vector error correction model, and each column of β is a cointegrating vector. 

Johansen proposed two different likelihood ratio tests: the trace )( trace and 

maximum eigenvalue )( max tests. These are computed using the following 

equations:  
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where T is the sample size, i



  and 1



r  are the estimated values of the 

characteristic roots obtained from the   matrix. The trace test tests the null 

hypothesis of r cointegrating vectors against the alternative hypothesis of n

cointegrating vectors, while the maximum eigenvalue tests the null hypothesis 

of r cointegrating vectors against the alternative hypothesis of 1r  

cointegrating vectors. For this test, this study uses MacKinnon-Haug-Michelis 

(1999) 5% critical values for the analysis. 

3.4 Asymmetric Generalized DCC GARCH Models 

To measure the time-varying conditional correlations of the Australian stock 

market with other markets, this thesis uses the AGDCC (Asymmetric 

Generalized Dynamic Conditional Correlations) GARCH model. Engle (2002) 

was the first author to introduce a new class of M-GARCH model, which is 

known as DCC-GARCH. This is an important model for measuring the time 

dynamics in asset return correlations. However, to allow for series-specific 

news impacts and conditional asymmetries in correlations, this study uses the 

modified version of DCC model; that is, AGDCC-GARCH, which is proposed 

by Cappiello et al. (2006). This AGDCC GARCH model is also a better model 

for capturing any heterogeneity that is present in the data series.  
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The evolution of correlation in the standard DCC model of Engle (2002) is 

given by the following equation: 

111)1(   tttt bQaPbaQ                                                        (3.10) 

1*1*  tttt QQQP                                                                                        (3.11) 

Where ][ ttEP   , a  and b  are scalars such that 

 .1 ba  iitiitt qqQ  )( ** .  

This is a diagonal matrix with the square root of the i th diagonal element of 

tQ on its i th diagonal position. If tQ holds as long as positive definite then 
*

tQ

is a matrix which ensures that 
1*1*  tttt QQQP is a correlation matrix with 

ones on the diagonal and every other element 1 in absolute value. The above 

models, explained in Equations 3.10 and 3.11, will not allow for asset-specific 

news and asymmetries. Therefore, Cappiello et al. (2006) proposed a modified 

version of the DCC model, which is given in the following equation: 

BQBGnnGAAGNGBPBAPAPQ tttttt 11111)( 
      (3.12)      

where BA, and G are k x k  parameter matrices, and ttt oIn  ]0[  , [.](I is 

a k x 1 indicator function which takes the value of 1 if the argument is true and 

otherwise 0, while ""o indicates a Hadamard product), ][ tt nnEN  . The above 

Equation 3.12 is the AGDCC model. If the matrices of BA, and G are replaced 

by scalars, then asymmetric the DCC model can be obtained as a special case 

of AGDCC. In the same way, if matrix 0G , then generalized DCC is a 
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special case of AGDCC. The expectations are infeasible for P and N are 

replaced with sample analogues, 
t

T

t tT   



1

1  and
t

T

t t nnT  



1

1 , respectively.  

3.5 Regression models  

3.5.1 Time-series regression models 

The time-series regression models are employed to investigate whether the 

bilateral trade linkage between Australia and the Asian countries has any 

impact on their stock market correlations. For this purpose, this study uses the 

conditional correlations of the stock returns of Australia and each of the Asian 

markets as the dependent variable, and the bilateral trade intensity as the 

independent variable. This study also used two control variables – inflation 

differentials and interest rate differentials –and a dummy variable to represent 

the GFC. The regression model used in this study is as follows:   

ttttt GFCIRDIDBTCCorr   4321                                   (3.13) 

where Corr is the conditional correlations of the pairwise stock market returns 

(Australia and each of the Asian markets); C  is the constant variable; 

4321 &,,  are the coefficients of the respective variables; BT is the 

bilateral trade intensity; ID is the inflation differential; IRD is the interest rate 

differential; the GFC (dummy) variable is used for identifying the impact of 

the global financial crisis on the stock market correlations; t  denotes the time 

period; and   is the error term.  
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3.5.2 Panel regression models 

To empirically examine the relationship between bilateral trade linkages and 

stock market correlations of Australia and its major, medium and minor trading 

partners, this study utilizes panel regression models. For this purpose, the study 

uses the conditional correlations of the stock returns of Australia and its trading 

partners as the dependent variable, and the bilateral trade intensity as an 

independent variable. More specifically, the study constructs panel data for 

Australia’s major, medium and minor trading partners separately. This is to 

identify whether higher trade intensity is significant for stock market 

interdependence. Further, in the analysis, the study also uses two control 

variables – exchange rates (local currency against the Australian dollar) and 

inflation differentials (calculated based on CPI) – and two dummy variables (1 

for crisis and 0 otherwise) to represent the AFC and GFC. The panel regression 

model is described as follows:   

titittitititi GFCAFCIDERBTICCorr   54321             (3.14) 

where Corr is the conditional correlations of the pairwise stock market returns; 

C  is the constant variable; 54321 &,,,  are the coefficients of the 

respective variables; BTI is the bilateral trade intensity; ER is the exchange 

rate; ID is the inflation differential; AFC  andGFC are the dummy variables 

for identifying the impact of the crises on the stock market correlations;   is 
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the error term; and i  and t  represent cross-section and time period, 

respectively.7 

3.6 The significance of empirical models  

The employed time-series and panel econometric techniques are robust in 

achieving the objective of this thesis.8 For instance, the thesis applies two time-

series unit root tests which are the most popular tests for identifying the order 

of integration of the variables. This is a prerequisite condition for applying 

cointegration methodology to explore the long-run equilibrium relationship 

among the stock markets. This is one way of identifying the integration among 

the variables. Similarly, the thesis applies four types of panel unit root tests for 

identifying the order of integration of the variables. For examining the common 

unit root process across the variables, the thesis uses the Levin et al. (2002) 

test, while the individual unit root process is investigated by employing the Im 

et al. (2003) test and two Fisher type tests; that is, Augmented Dickey and 

Fuller (ADF) (1979) and Phillips and Perron (PP) (1988). These panel unit root 

tests are also unique in identifying the dynamics and properties of the panel 

data series which account for common as well as individual unit root processes.  

To examine the long-run equilibrium relationships among the stock markets, 

the thesis employs a multivariate cointegration approach based on the 

methodology developed by Johansen (1991, 1995). This is a robust technique 

for exploring the cointegration relationships among stock markets. The other 

                                                 
7 The panel regression models for the third empirical study are provided in Chapter 6.  
8 The detailed discussion on all of these models is provided in Section 3.2 to 3.5.  
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popular time-series cointegration technique is the Engle-Granger (1987) two-

step approach. However, this method has several weaknesses and cannot be 

applied if there are more than two variables in the model. Therefore, the 

Johansen cointegration test has been applied in this thesis, so the results are 

robust and reliable.  

To measure the time-varying conditional correlations, there are several models 

within the DCC family. However, to account for asset-specific news impact 

and asymmetries on correlations, the thesis uses the AGDCC GARCH model, 

which is an important technique to address these two issues while estimating 

conditional correlations. Finally, the applied time-series and panel regression 

models are efficient for examining the cause and effect relationship of bilateral 

trade intensity, governance and economic freedom indicators on time-varying 

conditional correlations of asset returns. This chapter therefore concludes on 

the methodology which ensures that the applied time-series and panel 

econometric techniques provide robust and more reliable results.  

3.7 Characteristics of sample countries 

In this section, I discuss some of the important characteristics of the sample 

countries. For instance, the gross domestic product (GDP) growth rates over 

the last two decades, the real per capita GDP, the total listed domestic 

companies in the stock exchange, market capitalization or the size of stock 

markets, the efficiency of stock markets and, finally, the net inflows of foreign 

direct investment (FDI). The discussion on these indicators is provided below. 
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The annual GDP growth rates from 1991 to 20129 for all the sample countries 

are provided in Appendix I. This reveals that only China and India have had no 

negative growth rates since 1991; all other sample countries, including 

Australia, have experienced negative growth rates at least once. Further, the 

thesis finds that among all the countries, on average, China has the highest 

GDP growth rate (10.29%) and followed by India (6.49%), Singapore (6.34%), 

Sri Lanka (5.40%) and Korea (5.30%). The lowest growth rates were attained 

by Japan (0.94%), Greece (1.26%), Portugal (1.43%) and Germany (1.50%). 

This indicates that all the Asian countries have been significantly growing over 

the last two decades, except for Japan, whose growth rates have been 

considerably declining since the start of the global financial crisis (GFC). On 

the contrary, the European countries, particularly Greece, Portugal and 

Germany, have the lower growth rates. This further suggests that the recent 

GFC has substantially reduced the economic growth of Greece, Japan, Portugal 

and the USA, in particular.  

The annual real per capita GDP is reported in Appendix II. This shows that 

among all the sample countries, the highest average real per capita GDP is 

attained by the USA ($40237) and that the nearest countries are Japan 

($34500), Germany ($33919) and Australia ($31210). The lowest real per 

capita GDP belongs to India ($675); the other closest countries are the 

Philippines ($1147), Sri Lanka ($1157), Indonesia ($1237) and China ($1537). 

                                                 
9 Although the sample period in this thesis extends up to 2014, due to the unavailability of 

macro indicator data up to that time, this thesis uses data that I collected from WDI (World 

Development Indicators) only up to 2012. 
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These findings suggest that all the developed countries have the highest real 

per capita GDP while the emerging or developing countries have the lowest. 

The thesis further finds that the emerging countries are rapidly growing their 

per capita GDP, particularly in the recent past.  

Appendix III documents the total listed domestic companies in their respective 

stock exchanges. This is another important characteristic of these countries. 

One can expect that this will reflect the development of their stock markets and 

industrialization. This table shows that, on average, the USA (6252) has the 

highest number of companies listed on its stock exchange; the closest country 

to this is India (4970). In other words, on average, the lowest number of 

companies listed in stock exchanges is found in Portugal (102), the Philippines 

(225) and Sri Lanka (233). The number of companies listed in stock exchanges 

is increasing in Australia, China, Hong Kong, Indonesia, Japan and the 

Philippines, while the opposite is found in the case of Portugal and the USA. 

The thesis finds that overall; the number of companies listed in stock 

exchanges is increasing across most markets. 

The size or scale of the stock markets of sample countries is measured using 

the market capitalization of their listed companies as a percentage of their 

GDP. The data are shown in Appendix IV. This shows that the size of the stock 

market is significantly higher in the case of Hong Kong (340% of GDP); the 

next largest markets are in Malaysia (165%), Singapore (161%) and the USA 

(113%). The size of the stock market is very small in Sri Lanka (19%) and 
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Portugal (32%). Out of 15 sample markets, only six markets (in China, 

Germany, Greece, Indonesia, Portugal and Sri Lanka) have their market 

capitalization lower than 50% of GDP.    

The thesis further provides statistics on the stocks traded (turnover ratio) on all 

the sample markets (see Appendix V). The stocks traded turnover ratio is an 

indication of the level of efficiency of these stock markets. This shows that on 

average, the stock markets of Korea, the USA, China, Hong Kong and India 

exceed 100%. This suggests that the efficiency of these stock markets is 

increasing significantly. In contrast, the stock markets of Sri Lanka, the 

Philippines and Malaysia are the least efficient stock markets of them all.  

Finally, the total net inflows of FDI, expressed in current US$ million, are 

reported in Appendix VI. This table shows that, on average, the USA 

($165227) has the highest FDI net inflows, followed by China ($99593). On 

the other hand, the lowest net FDI inflows are attained by Sri Lanka ($336). 

Among all the countries, the net FDI inflows are significantly increasing over 

time, particularly in the case of China, Hong Kong, Australia, Singapore, India, 

Thailand and Korea; there is no significant growth in net FDI inflows in the 

case of Japan, Greece, Philippines and Malaysia. This clearly suggests that 

China is increasingly dominating in terms of attracting net FDI inflows into its 

economy.  
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4.1 Introduction10 

The aim of this chapter is to empirically investigate the extent and manner of 

stock market interdependence between Australia and its trading partners and 

examine whether this is affected by trade intensity. Based on trade intensity, 

study classifies Australia’s trading partners into major, medium and minor 

partners. Study hypothesizes that markets with greater (lower) trade intensity 

will be more (less) interdependent with Australia. Study uses weekly 

(Wednesday) closing stock price indices data from January 1993 to April 2014. 

To achieve the objectives of this chapter, study employs various robust 

econometric models, such as; unit root tests (ADF and PP), multivariate 

cointegration test, unconditional (Pearson) and conditional (AGDCC GARCH) 

correlations and finally panel regression models. The findings of this chapter 

will convey whether bilateral trade intensity has any impact on stock market 

correlations and cointegration relationship of Australia and its trading partners. 

The findings of this chapter will also be very useful for the policy makers and 

practitioners for taking appropriate policies for resources mobilization among 

the countries and investment decisions, respectively.  

Over the last three decades, policy makers of both developed and developing 

nations have undertaken various measures to eradicate the barriers to the flow 

of resources across national boundaries. This has significantly contributed to 

the globalization of financial markets throughout the world. With increasing 

                                                 
10 The final version of this chapter has been published (Paramati, S.R., Gupta, R. and Roca, E., 

2015 “Stock market interdependence between Australia and its trading partners: Does trade 

intensity matter?” Applied Economics, 47:49, 5303-5311. 
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globalization, investors are more aware of global opportunities, and the 

accessibility of these markets has substantially increased. This provides 

considerable incentive for investors to look for international investment 

opportunities. Therefore, research into comovements (or correlations) between 

equity markets is very important for portfolio managers who wish to diversify 

their portfolios into other markets in order to gain higher risk-adjusted returns. 

An understanding of the degree of stock market interdependence is also very 

important in enabling policy makers to formulate appropriate policies to 

determine the flow of resources between national boundaries.  

Since 2000s, there have been a significant number of studies which have 

examined whether bilateral trade linkages between Australia and its trading 

partners have any impact on the interdependence of their stock markets. Some 

studies document that bilateral trade linkages among Australia and its trading 

partners have significant impact on their stock market co-dependence. For 

example, Shamsuddin and Kim (2003) explore the long-run relationship 

between Australia and its two major trading partners, i.e., Japan and the USA, 

using weekly data. The empirical results of this study show that there was a 

long-run relationship between these markets up until the time of the Asian 

financial crisis. However, results suggest that following the crisis, there was no 

evidence of a cointegration relationship among these markets. Another study 

by Kazi (2008) investigates the long-run relationship between the stock 

markets of Australia and its major trading partners (the UK, the USA, Japan, 

Canada, Germany and France) using annual data from 1945 to 2002. The 
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evidence from this study confirms a long-run relationship between Australia 

and its major trading partners.  

On the other hand, different studies have produced contradictory results. For 

example, a study by Roca (1999) explores the price linkages between the 

equity market of Australia and its major trading partners (the USA, the UK, 

Japan, Hong Kong, Singapore, Taiwan and Korea). This study uses weekly 

data from December 27th 1974 to December 8th 1995, and finds no evidence of 

a long-run relationship between Australia and its trading partners. Similarly, 

Hatemi-J and Roca (2007) investigate the equity market interactions between 

Australia and its major trading partners (Japan, the USA, the UK, Hong Kong, 

Singapore Taiwan and Korea). The authors employ a bootstrap causality test 

with leveraged adjustments to explore the causal relationship between 

Australia and its trading partners. The findings of this study show no 

significant long-term causal linkages during the pre- and post-crisis periods in 

Asia. Further, results show low correlations between Australia and its trading 

partners. Based on these results, the authors suggest that Australian investors 

can benefit by diversifying their portfolios into these markets.  

Similarly, several other studies also document that the bilateral trade linkages 

between the countries can have significant influence on their stock market 

linkages. For instance, the relationship between financial markets’ 

interdependence and bilateral trade linkages in the Pacific basin markets is 

examined by Chen and Zhang (1997). Their findings show that bilateral trade 

linkages between the countries have significant influence on their stock market 
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correlations. The authors document that the financial markets of countries 

which have stronger economic ties tend to move together. Another study by 

Pretorius (2002) examines the determinants of stock market comovements in 

ten emerging stock markets. This study uses both cross-section and time-series 

models for the empirical analysis and uses sample data from 1995 to 2000. The 

results of the cross-section analysis show that only the bilateral trade and the 

industrial production growth differentials are statistically significant variables 

in explaining stock market correlations. This study also finds similar results 

with time series analysis. A study by Johnson and Soenen (2003) shows 

evidence that a higher trade linkage between the Latin American countries and 

the USA has strongly contributed to their stock market comovement.  

The relationship between bilateral trade linkages and financial market 

integration is investigated by Chambet and Gibson (2008). These authors find 

that financial markets are more integrated among the countries which have a 

homogeneous trade structure. Their analysis also suggests that the increase in 

openness of foreign trade between countries may positively contribute to 

higher financial market integration. Further, the authors argue that financial 

markets are more segmented among nations which have restricted their foreign 

trade openness. Whether or not the bilateral indicators of economic integration 

have any impact on the stock market correlations of 40 developed and 

emerging markets for the period 1970-1990 is examined by Morgado and 

Tavares (2007). The empirical results of this study show that bilateral trade 

intensity has a significant positive effect on stock market correlations. 
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Similarly, Tavares (2009) finds that higher trade linkages between countries 

can increase their stock market comovements. The recent studies by Wälti 

(2011) and  Beine et al. (2010) argue that it is considered that international 

trade promotes synchronization of the business cycle across countries, which 

can  then affect the degree of stock market interdependence.  

However, some other studies document that bilateral trade linkages between 

countries have no impact on the cointegration relationship of their stock 

markets. For example, a recent study by Gupta and Guidi (2012) investigates 

the long-run relationship between India and its major trading partners using the 

daily data on the closing price indices for the period of August 31st, 1999 to 

June 17th, 2009. Empirical results from the cointegration models suggest that 

there is no long-run relationship between India and its major trading partners. 

Similarly, Elyasiani et al. (1998) investigate the interdependence and 

association between Sri Lanka and its major trading partners. Their results 

reveal that these stock markets are segmented rather than being interdependent.  

Findings from these previous studies provide either contradictory or 

inconclusive evidence. The findings from these few studies suggest that trade 

linkage is the most significant economic determinant of stock market 

interdependence (Chen and Zhang, 1997; Bracker et al., 1999; Pretorius, 2002; 

Beine et al., 2010 and Wälti, 2011). However, other studies argue that bilateral 

trade linkages between countries have no effect on their stock market linkages 

(Elyasiani et al., 1998; Gupta and Guidi, 2012). Some empirical studies also 

attempt to investigate the stock market long-run relationship and direction of 
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causality between Australia and its major trading partners. It is important to 

mention that these empirical studies have also brought mixed results (Roca, 

1999; Shamsuddin and Kim, 2003; Hatemi-J and Roca, 2007; and Kazi, 2008). 

Previous studies which have examined the degree and manner of stock market 

interdependence between Australia and its trading partners have exhibited 

several weaknesses. For instance, these studies assume that bilateral trade 

relations among the countries drive their stock market comovements. Thus, 

these studies do not empirically test the relationship between stock market 

correlations and trade linkages, but conclude that trade either affects or does 

not affect stock market interdependence. Further, prior studies have not 

systematically analysed the short-run dynamics of return correlations in a time-

varying framework which incorporates asymmetries and asset-specific news 

impacts on correlations over time. Accordingly, these important unaddressed 

issues and contradictory evidence motivate to undertake a systematic 

investigation of the linkage between the stock markets of Australia and its 

major, medium and minor trading partners.  

Therefore, this study investigates the extent and manner of stock market 

interdependence between Australia and its trading partners. Study also 

examines whether this is affected by their trade intensity. Based on trade 

intensity, study classifies Australia’s trade partners into major (Japan, China 

and the USA), medium (Germany, Malaysia, Indonesia, Thailand and India) 
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and minor (Sri Lanka, Greece and Portugal)11. Australia’s major, medium and 

minor trading partners account for 39.71%, 13.43% and 0.26% of Australia’s 

total trade (average from 1993 to 2013), respectively. This classification is very 

important as previous studies have only considered major trading partners. 

Classification of Australia’s trading partners into three (major, medium and 

minor) groups will help to identify whether trade intensity affects the trading 

partners’ stock market relationships with Australia.  

In order to achieve the aims of this chapter, as shown in Figure 4.1, study first 

examines the long-run relationship between Australia and each group of 

trading partners based on the Johansen multivariate cointegration test. Study 

also investigates the dynamic time-varying relationship between these markets 

based on the AGDCC-GARCH model. Finally, study empirically examines the 

relationship between the stock market correlations and the intensity of bilateral 

trade linkages using panel regression models. The study is conducted over the 

period 1993 to 2014. 

This study therefore contributes to the further understanding of the impact of 

bilateral trade intensity on stock market interdependence. This knowledge is of 

importance to policymakers in terms of formulation of appropriate policies 

aimed at the stabilisation of the international financial system. Similarly, this 

knowledge is also equally important for global investors who wish to diversify 

their investments internationally to achieve higher risk-adjusted returns.  

                                                 
11 Australia’s bilateral trade linkage with its partners and a detailed discussion about the 

classification of the markets is provided in the following section.  
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Figure 4. 1: Structure of methodology 

 

 

 

 

 

 

 

 

 

 

4.2 Intensity of trade linkage between Australia and its trading partners 

Table 4.1 provides the percentage of Australia’s bilateral trade (exports and 

imports) linkage with its trading partners for the period of 1993 to 2013. Study 

classified Australia’s trade partners into major, medium and minor, based on 

the intensity of their trade linkages12. The table shows that among the major 

trading partners, the percentage of Australia’s trade is increasing only with 

China, while with Japan and the USA, it is declining. It is noteworthy to 

mention that Australia’s trade relationship with China has significantly 

increased from 4.2% in 1993 to 28.15% by 2013. In contrast, its trade 

                                                 
12 To classify Australia’s major, medium and minor trading partners, this study uses Australia’s 

average bilateral trade with its trading partners from 1993 to 2013. The countries that have an 

average bilateral trade of 15% to 11%, 4% to 2% and 0.12% to 0.07% are considered to be 

Australia’s major, medium and minor trading partners, respectively. The rationale for selecting 

these ranges is to show significant distance in terms of trade intensity among these groups. 
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association with the USA is rapidly declining from year to year. Similarly, in 

the case of medium trading partners, the percentage of Australia’s total trade 

with Germany and Indonesia is slightly decreasing, while with Malaysia, 

Thailand and India, it is increasing over time. Australia’s trade relations with 

its minor trading partners are marginally changing over the period. From this 

table, it can be observed that Australia’s trade relations with China have 

significantly increased from the time of the global financial crisis (GFC) 

onwards, that is, particularly from 2008. Further, this table shows that in the 

year 2013, Australia shares 48% of its total trade only with its three major 

trading partners. This indicates how strongly interdependent these economies 

are.   

4.3 Estimation strategy  

To achieve the objectives of this chapter, study first employs descriptive 

statistics to understand the distributional properties of stock return series. 

Further, two unit root tests such as; ADF and PP tests are used on stock price 

data series to investigate the order of integration of the variables. To examine 

the long-run equilibrium relationship between the stock prices of Australia and 

its major, medium and minor trading partners, study applies Johansen’s (1991, 

1995) multivariate cointegration approach. Furthermore, study estimates 

dynamic time-varying conditional correlations of stock returns of Australia and 

its trading partner markets by using the AGDCC GARCH framework. Finally, 

to empirically investigate the relationship between bilateral trade linkages and 
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stock market correlations of Australia and its major, medium and minor trading 

partners, study utilizes panel regression models which are discussed below.13  

Table 4. 1: Percentage of Australia’s bilateral trade with its major, medium 

and minor trading partners 

 

Year 

Major Trading Partners Medium Trading Partners Minor Trading Partners 

Japan China USA Germany Malaysia Indonesia Thailand India Sri Lanka Greece Portugal 

1993 21.985 4.172 14.585 3.640 2.083  2.420 1.612 1.063 0.101 0.070 0.077 

1994 21.140 4.657 14.663 3.853 2.383 2.269 1.690 1.017 0.153 0.052 0.078 

1995 19.131 4.688 14.324 4.231 2.541 2.505 1.845 1.107 0.110 0.064 0.088 

1996 16.589 5.148 14.798 3.713 2.523 3.084 1.777 1.151 0.185 0.080 0.093 

1997 16.778 5.182 14.573 3.436 2.652 3.364 1.773 1.385 0.149 0.078 0.088 

1998 16.528 5.175 16.164 3.889 2.449 3.073 1.572 1.523 0.158 0.083 0.093 

1999 16.104 5.681 15.684 3.771 2.750 2.616 1.933 1.167 0.151 0.086 0.108 

2000 16.331 6.635 15.003 3.164 2.917 2.460 2.101 1.128 0.163 0.136 0.091 

2001 16.224 7.447 13.864 3.387 2.701 2.969 2.071 1.346 0.179 0.088 0.096 

2002 15.342 8.586 14.039 3.620 2.509 2.945 2.287 1.384 0.156 0.191 0.117 

2003 15.092 9.810 12.601 3.919 2.693 2.884 2.460 1.814 0.106 0.081 0.110 

2004 15.014 11.172 11.610 3.683 3.083 2.672 2.637 2.529 0.114 0.076 0.083 

2005 15.460 12.718 10.400 3.422 2.914 2.463 3.034 2.779 0.091 0.084 0.070 

2006 14.629 13.494 10.196 3.061 2.812 2.634 3.101 2.970 0.075 0.060 0.059 

2007 14.029 14.823 9.455 3.133 2.944 2.456 3.454 3.018 0.065 0.076 0.062 

2008 15.837 15.078 8.661 2.995 2.889 2.121 3.454 3.423 0.073 0.059 0.043 

2009 13.830 19.717 8.023 3.075 2.691 2.190 3.994 4.155 0.072 0.052 0.037 

2010 13.987 22.113 7.228 2.797 2.884 2.221 3.817 4.165 0.073 0.045 0.035 

2011 13.995 23.228 7.181 2.642 2.669 2.310 3.109 3.573 0.074 0.036 0.034 

2012 13.644 23.973 7.593 2.697 3.004 2.284 3.077 3.021 0.068 0.040 0.033 

2013 13.111 28.146 6.737 2.654 2.920 2.111 3.237 2.365 0.071 0.036 0.031 

Average 15.942 11.983 11.780 3.371 2.715 2.574 2.573 2.195 0.114 0.075 0.073 

Note: Taiwan is also Australia’s medium trading partner but has not included Taiwan in the 

analysis due to unavailability of data on control variables.  

 

 

To empirically examine the relationship between bilateral trade linkages and 

stock market correlations of Australia and its major, medium and minor trading 

partners, study utilizes panel regression models. For this purpose, study uses 

the conditional correlations of the stock returns of Australia and its trading 

                                                 
13 The detail discussion on the models is provided in empirical methodology chapter.   
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partners as the dependent variable, and the bilateral trade intensity as an 

independent variable. More specifically, study constructs panel data for 

Australia’s major, medium and minor trading partners separately. This is to 

identify whether higher trade intensity is significant for stock market 

interdependence. Further, in the analysis study also uses two control variables 

which are exchange rates (local currency against the Australian dollar) and 

inflation differentials (calculated based on CPI) and two dummy (1 for crisis 

and otherwise 0) variables to represent the AFC and GFC. The panel regression 

model is described as follows:   

titittitititi GFCAFCIDERBTICCorr   54321               (4.1) 

where Corr is the conditional correlations of the pairwise stock market returns; 

C  is the constant variable; 54321 &,,,  are the coefficients of the 

respective variables; BTI is the bilateral trade intensity; ER is the exchange 

rates; ID is the inflation differential; the AFC  and GFC are the dummy 

variables for identifying the impact of the crises on the stock market 

correlations;   is the error term; and finally i  and t  represent cross-section 

and time period, respectively.  

As mentioned above, this study primarily focuses on the effect of economic 

integration (particularly bilateral trade) on stock market correlations. However, 

to avoid model misspecification study uses two control variables in this study - 

inflation differentials and exchange rates. A number of previous studies use 

inflation differential and changes in exchange rates (or volatility) to examine 
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their effect on stock market linkages (e.g., Pretorius, 2002). A study by Lin and 

Cheng (2008) suggests that changes in exchange rates will affect the stock 

market comovement. Similarly, Forbes and Rigobon (2002) argue that a fixed 

exchange regime increases stock market dependence. Studies by Bracker et al. 

(1999) and, Morgado and Tavares (2007) document that exchange rate 

volatility has a negative impact on stock market correlations.  

4.4 Hypothesis 

Based on the review of the theoretical and empirical literature, the majority of 

the studies indicate that trade linkage significantly affects stock market 

relationship. Hence, study hypothesizes that markets with greater (lower) trade 

intensity will be less (more) interdependent with Australia. In this regard, study 

expects that Australian stock market will not be cointegrated and will have 

lower correlations with its major trading partners. Thus, the trade intensity will 

have no statistically significant impact on the correlations of Australia and its 

major trading partners. This can be displayed in the following null hypothesis: 

Null hypothesis H0: Higher bilateral trade intensity among the countries has 

no impact on stock market interdependence. 
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4.5 Data and preliminary analysis  

4.5.1 Data 

To investigate the long-run equilibrium relationship and dynamic time-varying 

conditional correlations, study uses weekly (Wednesday)14 closing price data 

on MSCI indices for Australia, Japan, China, the USA, Germany, Malaysia, 

Indonesia, Thailand, India, Sri Lanka, Greece and Portugal15 for the period 

from January 6th, 1993 to April 23rd, 2014.16 The selected indices for this study 

are denominated in local currency17 to avoid the problems associated with 

exchange rate fluctuations. There are also several other advantages in using 

data in local currency rather than using a common currency. For instance, Mink 

(2010) argues that stock price data in the local currency can truly reflect the 

supply and demand forces that are present in that national stock market. 

Further, the author suggests that by converting data into a common currency 

(e.g. the Australian dollar) study may miss out on the true picture of the stock 

market dynamics, and hence it would be inappropriate to do this. In addition, 

when stock returns are converted into a common currency then the results will 

be significantly driven by exchange rate fluctuations, which will then 

contribute to biased results.  

                                                 
14 This study selects a week day, Wednesday, to avoid the beginning and the end of the week 

effect on stock prices.  
15 Taiwan is also one of Australia’s medium trading partners but has not included it in the 

analysis due to unavailability of data in relation to the control variables.  
16 Weekly data causes fewer problems because of the non-synchronous trading and short-term 

correlations due to noise. Therefore, this study uses weekly closing price data for the empirical 

analysis. The selection of the sample size is based on the availability of data.   
17 Several studies in the literature use local currency denominated stock price indices for 

measuring stock market integration and to investigate the effect of economic integration on 

stock market interdependence, e.g. Bracker et al., (1999) and, Phylaktis and Ravazzolo (2002).  
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Similarly, Mierau and Mink (2013) argue a practical possibility which can 

occur when two non-synchronous stock returns are changed into a common 

currency.  If both currencies at the same time appreciate or depreciate against 

this common currency, this will then indicate that the stock returns are seen to 

be synchronous, while in reality they are not. Therefore, these authors suggest 

that to avoid these problems, it would be a good idea to use the returns in local 

currency to focus on correlations across the markets, rather than across 

currencies. The data on the above indices are collected from DataStream. For 

the empirical analysis, all of the indices data are converted into natural 

logarithms.  

To investigate whether the intensity of bilateral trade linkages matters for stock 

market interdependence, study constructed panel data for Australia’s major, 

medium and minor trading partners separately, which will suggest whether 

higher trade linkages between countries has an effect on their stock market 

correlations. For this purpose, study uses quarterly data from the 1st quarter of 

1993 to the 4th quarter of 2013 on the following variables: the pairwise stock 

return conditional correlations - that is, Australia with each of its trading 

partners (average of the last month of each quarter), the intensity of bilateral 

trade, exchange rates (local currency against the Australian dollar),18 inflation 

(based on the consumer price index, CPI) differentials19 and two dummy 

                                                 
18 In contrary, Paramati et al. (2016b) document the reverse causality that is from the stock 

prices to the exchange rates in India.  
19 The last month of each quarter data is used for intensity of bilateral trade, exchange rates and 

inflation differentials in the analysis. To avoid model misspecification, study uses exchange 

rates and inflation differential variables as the control variables in the models.  
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variables that are representative of the AFC and the GFC.20 The bilateral trade 

data are collected from the Australian Bureau of Statistics (ABS), while data 

on exchange rates and inflation differentials are obtained from the International 

Financial Statistics (IFS).21 Before the application of the panel regression 

econometric model, only the exchange rate data is converted into natural 

logarithms and all other variables are in their original form22.  

4.5.2 Preliminary statistics 

Figure 4.2 displays the movements of MSCI stock indices of Australia and its 

major, medium and minor trading partners. The graphs are plotted using 

weekly data from January 1993 to April 2014. The figures indicate that the 

stock markets of Australia, the USA, Germany, Malaysia, Indonesia, India and 

Sri Lanka have performed better than the other markets. On the other hand, the 

stock markets of Japan, China, Thailand, Greece and Portugal have shown 

greater fluctuations and experienced a declining trend over the sample period. 

Further, the graphs indicate that during the GFC, all the markets suffered a 

decline in prices, and after the GFC most of the markets had recovered, with 

the exception of those of Greece and Portugal.  

                                                 
20 The AFC period is considered to be from the 4th quarter of 1997 to the 4th quarter of 1998 

while the GFC period is considered to be from the 4th quarter of 2007 to the 1st quarter of 2009. 

The selection of the crises periods is based on the closing stock price index movements. For 

instance, study considers the start of the crisis period to occur when the majority of the indices 

start declining and study treats the end of crisis period as being when the majority of the 

indices started rising.   
21 Study collected exchange rates data on local currency against the US dollar from IFS, and 

then converted these data into local currency against the Australian dollar, since the focus is on 

Australia and its trading partners. 
22 Since correlations and inflation differentials are in percentages, while the intensity of 

bilateral trade is in proportion to total trade, and have not converted these variables into natural 

logarithms.  
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Table 4.2 reports the summary statistics of the weekly stock index returns of 

Australia and its trading partners.23 This table shows that all the indices have 

positive mean returns except for those of Japan, China and Greece24. Among 

these markets the highest mean returns were acquired by Indonesia (0.240) and 

India (0.200). The standard deviation is higher for China (0.048), Thailand 

(0.045), Greece (0.044), Indonesia (0.043) and Sri Lanka (0.040), while the 

lowest standard deviation is exhibited by Australia (0.021), the USA (0.023), 

Portugal (0.027) and Japan (0.029). Thus, the former group of markets are 

more volatile, while the latter are less risky. Further, this analysis indicates that 

all of the markets display negative skewness, with the exception of China, 

Malaysia, Thailand and Sri Lanka, and have higher kurtosis values. The results 

of the Jarque-Bera test for normality show that the null hypothesis of normal 

distribution is rejected at a 5% significance level for all the indices, which 

indicates that the return series are not normally distributed25.  

Table 4.3 presents the results of unit root (ADF and PP) tests. The results of 

ADF and PP tests suggest that the null hypothesis of unit root is not rejected 

for the log prices at levels. Study then applies unit root tests on the log first 

differences and the null hypothesis of a non-stationarity is rejected at 5% 

significance levels for all the indices. This therefore indicates that all the 

indices have the same order of integration, i.e., I (1). Hence, these results 

                                                 
23 Returns are calculated using natural log of continuously compounded rates of returns for all 

the indices.  
24 Mean returns are multiplied by 100.  
25 This indicates that GARCH-based models, such as the AGDCC model, can estimate better 

correlations between two market returns than conventional correlation models.  
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suggest that there may be a long-run equilibrium relationship between 

Australia and its trading partners.  

4.6 Empirical results 

In this section, study provides the empirical results of the study. First, study 

investigates the long-run equilibrium relationship between the stock markets of 

Australia and its major, medium and minor trading partners. Second, study 

examines the degree of interdependence between these stock markets using 

correlation analyses based on unconditional and conditional models (using 

AGDCC GARCH models). Finally, study explores the impact of bilateral trade 

intensity on the stock market correlations of Australia and its trading partners 

by employing panel regression models. The empirical results of these models 

are presented and discussed in the following sub-sections.   

4.6.1 Analysis of long-run equilibrium relationship between the stock markets  

The study tests the cointegration or long-run equilibrium relationship between 

the stock markets of Australia and its major, medium and minor trading 

partners using the natural log of weekly closing price indices data. The long-

run relationship between these markets is explored by employing Johansen’s 

multivariate cointegration approach and the results of this test are presented in 

Table 4.4. The cointegration test results demonstrate that the Australian stock 

market is cointegrated only with its major trading partners26. Hence, these - 

                                                 
26 Study added the USA index as a control market to the medium and minor trading partner 

groups to see whether there is a change in the long-run cointegration relationship; however 

results still confirm no long-run relationship.   
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Figure 4. 2: Movement of MSCI stock indices (in natural logarithms) of sample markets 
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Table 4. 2: Summary statistics  

Market Mean Maximum Minimum Std. Dev. Skewness Kurtosis Jarque-Bera Observations 

Australia 0.110 0.116 -0.120 0.021 -0.447 5.818 404.691** 1111 

Major trading partners 

Japan -0.005 0.155 -0.205 0.029 -0.280 6.629 624.238** 1111 

China -0.038 0.375 -0.196 0.048 0.190 8.198 1257.579** 1111 

USA 0.134 0.103 -0.167 0.023 -0.677 7.826 1163.021** 1111 

Medium trading partners 

Germany 0.118 0.165 -0.165 0.031 -0.735 6.915 809.487** 1111 

Malaysia 0.104 0.274 -0.202 0.033 0.389 12.495 4201.143** 1111 

Indonesia 0.240 0.221 -0.231 0.043 -0.272 7.047 771.702** 1111 

Thailand 0.039 0.259 -0.220 0.045 0.235 6.209 486.808** 1111 

India 0.200 0.166 -0.167 0.038 -0.235 4.951 186.452** 1111 

Minor trading partners 

Sri Lanka 0.175 0.249 -0.163 0.040 0.307 7.210 837.909** 1111 

Greece -0.032 0.153 -0.193 0.044 -0.350 4.587 139.236** 1111 

Portugal 0.071 0.092 -0.187 0.027 -0.651 6.421 620.423** 1111 

Note: The summary statistics are calculated using log returns. The mean returns are multiplied 

with 100. ‘**’ denotes the rejection of null hypothesis of normal distribution at 5% 

significance level.  

Table 4. 3: Unit root tests results  

 

Markets 

ADF PP 

t-Statistic Prob.* t-Statistic Prob.* Adj. t-Stat Prob.* Adj. t-Stat Prob.* 

Australia -2.602 0.280 -35.501** 0.000 -2.538 0.310 -35.513** 0.000 

Major trading partners 

Japan -2.340 0.411 -35.360** 0.000 -2.402 0.378 -35.298** 0.000 

China -1.647 0.774 -16.808** 0.000 -1.835 0.687 -33.692** 0.000 

USA -1.873 0.668 -35.917** 0.000 -1.829 0.690 -35.879** 0.000 

Medium trading partners 

Germany -2.152 0.516 -36.530** 0.000 -2.247 0.462 -36.380** 0.000 

Malaysia -1.994 0.603 -17.530** 0.000 -2.412 0.373 -32.971** 0.000 

Indonesia -2.129 0.529 -15.863** 0.000 -1.942 0.632 -32.182** 0.000 

Thailand -1.368 0.870 -21.646** 0.000 -1.502 0.829 -33.029** 0.000 

India -2.231 0.471 -33.240** 0.000 -2.376 0.392 -33.280** 0.000 

Minor trading partners 

Sri Lanka -1.821 0.694 -28.681** 0.000 -1.975 0.614 -28.991** 0.000 

Greece -1.335 0.878 -32.568** 0.000 -1.455 0.844 -32.817** 0.000 

Portugal -2.215 0.480 -34.339** 0.000 -2.271 0.449 -34.516** 0.000 

Note: All the unit root tests regression models are estimating using constant and trend 

variables. ‘**’ denotes rejection of null hypothesis of unit root (non-stationary) at 5% 

significance level.  
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-results indicate that the higher bilateral trade linkage between the countries 

may have played an important role in their stock market long-run equilibrium 

relationship. However, in the following section, study empirically confirms 

whether higher bilateral linkage has any impact on stock market correlations 

using panel regression models. Based on these results, I reject the hypothesis 

that higher trade linkages among the countries have no significant impact on 

their stock market long-run relationship. This cointegration test results are 

similar to those of Kazi (2008) and Shamsuddin and Kim (2003) who found a 

long-run relationship between Australia and its major trading partners, however 

this approach is significantly different from these previous studies. For 

example, study has used more than 20 years of data and also has classified the 

markets into major, medium and minor based on the intensity of trade linkage 

with Australia. Therefore, this study results are more robust and reliable than 

those of previous studies.  

4.6.2 Overview of stock market linkage between Australia and its trading 

partners based on unconditional correlations 

Study first provides an overview of the stock market linkage between Australia 

and its trading partners using the natural log of continuously compounded rates 

of returns. Table 4.5 presents unconditional correlations, which indicate that 

the Australian stock market has higher correlations (0.519) with its major 

trading partners and has lower correlations (0.326) with its minor trading 

partners, as a group. This suggests that higher trade intensity leads to higher 

stock market correlations. Similarly, study also provides pairwise 
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unconditional correlations. These results demonstrate that the Australian stock 

market has higher correlations with Germany (0.59), the USA (0.58) and Japan 

(0.541) and has a lower correlation with Sri Lanka (0.123). These 

unconditional correlation results suggest that the Australian stock market, 

largely, has higher correlations with its major trading partners and has lower 

correlations with minor trading partners. Study further investigates the 

significance of these unconditional correlations and finds that all of the 

correlations are statistically significant at 1% level. Given the limitations of 

unconditional correlations, study undertakes further rigorous analysis. In this 

regard, study conducts conditional correlation analysis between the stock 

markets of Australia and its trading partners. The results of these models are 

presented in the following section.                  

4.6.3 Stock market linkages based on conditional correlations 

The dynamic time-varying interdependence between the stock markets of 

Australia and its trading partners is explored using conditional correlation 

models. Study applied AGDCC GARCH model, based on Cappiello et al. 

(2006), which uses a two-step estimation procedure. As shown in the 

descriptive statistics, the data is characterised by non-normalities, and hence 

the use of a GARCH-based model would be advantageous. This AGDCC 

model stands out from all other DCC models as being a robust model to 

capture time dynamics in the return correlations, as it incorporates the asset- 

specific news and asymmetries in the analysis. 
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Table 4. 4: Multivariate cointegration test results  

Hypothesized Trace 5% Max-Eigen 5% 

No. of CE(s) Statistic Critical Value Prob. Statistic Critical Value Prob. 

Major trading partners (Japan, China & the USA) 

None  40.517** 40.175 0.046 27.373** 24.159 0.018 

At most 1 13.144 24.276 0.609 9.191 17.797 0.573 

At most 2 3.953 12.321 0.718 3.825 11.225 0.656 

At most 3 0.128 4.130 0.769 0.128 4.130 0.769 

Medium trading partners (Germany, Malaysia, Indonesia, Thailand & India) 

None 90.430 95.754 0.110 36.908 40.078 0.109 

At most 1 53.522 69.819 0.482 22.628 33.877 0.559 

At most 2 30.894 47.856 0.672 14.197 27.584 0.809 

At most 3 16.697 29.797 0.662 9.435 21.132 0.796 

At most 4 7.261 15.495 0.548 5.358 14.265 0.696 

At most 5 1.903 3.841 0.168 1.903 3.841 0.168 

Minor trading partners (Sri Lanka, Greece & Portugal) 

None 34.692 47.856 0.464 20.581 27.584 0.302 

At most 1 14.111 29.797 0.834 9.749 21.132 0.768 

At most 2 4.362 15.495 0.872 4.099 14.265 0.849 

At most 3 0.263 3.841 0.608 0.263 3.841 0.608 

Note: ‘**’ denotes rejection of null hypothesis of no cointegration at 5% significance level.  

 

Table 4. 5: Unconditional correlations  

Markets Correlations  t-test Prob. Group correlations 

Major trading partners 

Australia – Japan  0.541 21.415*** 0.000  

0.519 Australia – China 0.437 16.175*** 0.000 

Australia – USA 0.580 23.735*** 0.000 

Medium trading partners 

Australia – Germany  0.591 24.423*** 0.000  

 

0.412 

Australia – Malaysia 0.333 11.760*** 0.000 

Australia – Indonesia 0.365 13.041*** 0.000 

Australia – Thailand  0.402 14.641*** 0.000 

Australia – India 0.368 13.189*** 0.000 

Minor trading partners 

Australia – Sri Lanka 0.123 4.115*** 0.000  

0.326 Australia – Greece 0.418 15.301*** 0.000 

Australia – Portugal 0.438 16.120*** 0.000 

Note: unconditional correlations are estimated using log returns.  
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The purpose of measuring the time-varying correlations is to understand the 

degree of linkage between the stock markets of Australia and its trading 

partners over time. Further, with this analysis study can identify the impact of 

the Asian and the global financial crises on stock market correlations. This is 

also an important issue to research because it has not been addressed in 

previous studies which have explored the stock market linkage between 

Australia and its trading partners.  

Table 4.6 reports the conditional correlations of the Australian stock market 

with its major, medium and minor trading partners. These correlations confirm 

that Australia has higher correlations (0.494) with its major trading partners (as 

a group) and has lower correlations (0.287) with its minor trading partners (as a 

group). Study also presents Australia’s average conditional correlations with 

each of its trading partners. This indicates that, on average, Australia has 

higher correlations with Germany (0.573), the USA (0.549), Japan (0.498) and 

China (0.437) while its lowest correlation is with Sri Lanka (0.110).  

Further, in Figure 4.3 study presents Australia’s time-varying conditional 

correlations with each of its trading partners. These graphs show that 

Australian stock market correlations with all of its trading partners are time-

varying and are mostly increasing over the period, with the exception of 

Germany, Sri Lanka and Portugal, where correlations are almost stagnant. 

These correlations also indicate that the impact of the AFC on stock market 

correlations is almost negligible. However, the recent GFC has had a 

significant influence on stock market correlations, with the exception of Sri 
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Lanka. This has resulted in higher stock market interdependence during the 

period of the GFC. This analysis further suggests that, following the GFC, 

correlations between the Australian stock market and its trading partners have 

substantially declined. However, in most cases correlations are still higher than 

during the pre-GFC period. These pairwise conditional correlations give an 

indication that Australian stock market correlations with its trading partners 

may have been driven by their bilateral trade linkages, as the results show that, 

on the whole, Australia has higher correlations with its major trading partners. 

Hence, study rejects the hypothesis that higher trade linkages have no impact 

on stock market interdependence. However, to confirm this empirically, study 

tests this hypothesis using the panel regression models, and the results are 

presented in the next section. 

Table 4. 6: Time-varying conditional correlations (AGDCC) 

Markets Correlations  Group correlations 

Major trading partners 

Australia – Japan  0.498  

0.494 Australia – China 0.437 

Australia – USA 0.549 

Medium trading partners 

Australia – Germany  0.573  

 

0.392 

Australia – Malaysia 0.346 

Australia – Indonesia 0.332 

Australia – Thailand  0.387 

Australia – India 0.322 

Minor trading partners 

Australia – Sri Lanka 0.110  

0.287 Australia – Greece 0.357 

Australia – Portugal 0.394 

Note: The above correlations are average.  
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Figure 4. 3: Time-varying conditional correlations (AGDCC) 
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4.6.4 The empirical relationship between bilateral trade and stock market 

correlations 

The aim of this section is to empirically investigate the relationship between 

the intensity of bilateral trade linkages and stock market correlations of 

Australia and its trading partners using panel regression models. To avoid 

model misspecification, study uses two control variables in the analysis, and 

these are exchange rates and inflation differentials. In order to identify the 

impact of the financial crises on stock market correlations, study has used two 

dummy variables which represent the AFC and the GFC. The panel regression 

analysis is carried out separately for major, medium and minor trading 

partners. The empirical results of these panel regression models are reported in 

Table 4.7.27  

Table 4. 7: Panel regression results  

Dependent variable: Conditional correlations 

Variable Major trading partners Medium trading partners Minor trading partners 

Coefficient t-Statistic Prob. Coefficient t-Statistic Prob. Coefficient t-Statistic Prob. 

Constant 0.363 17.715** 0.000 0.386 44.346** 0.000 -0.005 -0.400 0.689 

Trade intensity 0.932 6.491** 0.000 -1.054 -0.574 0.567 4.772 0.355 0.723 

Exchange rates 0.188 1.831 0.068 -0.057 -0.597 0.551 -0.007 -0.669 0.504 

Inflation 

differentials 

0.002 1.310 0.191 0.005 4.301** 0.000 0.000 0.322 0.747 

AFC -0.031 -1.020 0.309 0.073 2.050** 0.041 0.027 1.267 0.206 

GFC 0.135 4.716** 0.000 0.199 6.552** 0.000 0.003 0.147 0.883 

Note: ‘**’ denotes significance at 5% level;  

Trading partners, major (Japan, China & the USA), medium (Germany, Malaysia, Indonesia, 

Thailand & India) and minor (Sri Lanka, Greece & Portugal);  

AFC and GFC stands for Asian financial crisis and global financial crisis, respectively.  

 

 

                                                 
27 In the panel regression analyses all the variables are stationary and have no multicollinearity 

problem.  



152 
 

As the panel regression results show, the intensity of the bilateral trade 

linkages between Australia and its major trading partners has significant 

influence on their stock market correlations. These results indicate that if one 

unit of bilateral trade linkage increases between Australia and its major trading 

partners, then their stock market correlations will increase by about 93% of it. 

Further, this analysis shows that the GFC also has had a substantial impact on 

the correlations of Australia and its major trading partner markets. The panel 

regression results of medium trading partners show that the intensity of 

bilateral trade linkages has no effect on their stock market correlations. 

However, the results show that both the AFC and the GFC have had a 

significant influence on these stock market correlations. In the case of minor 

trading partners, none of the variables is statistically significant.28  

The panel regression analysis confirms the rejection of the null hypothesis that 

trade intensity has no impact on stock market interdependence between 

Australia and its trading partners. This study results are similar to those of 

Chen and Zhang (1997), Pretorius (2002), Forbes and Chinn (2004), Chambet 

and Gibson (2008) and Tavares (2009) who argue that bilateral trade linkages 

between countries can significantly increase their stock market 

interdependence. However, this study is different from previous studies as 

study argues that having modest or weak trade linkages (the classification of 

                                                 
28 Since the reported t-statistics represent only for the statistical significance of individual 

coefficients and do not indicate the overall significance of the model. Therefore, we use the F-

test values to confirm the goodness of fit of the model. The F-test results suggest that the 

model is appropriate. Therefore, there is no issue of omitted variable bias.      
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markets into major, medium and minor) between countries has no effect on 

their stock market correlations.  

As explained theoretically that there is a positive relationship between 

economic integration and stock market interdependence. These findings 

confirm this relationship in the context of Australia and its trading partners. 

The results show that the Australian stock market is cointegrated and has 

higher correlations with its major trading partners. Further, the empirical 

results confirm that higher trade intensity is associated with higher stock 

market correlations. This paper therefore provides empirical evidence in 

support of the claimed theoretical linkage between economic integration and 

stock market interdependence.  

4.7 Conclusion  

The issue of stock market integration has been of interest to policy makers, 

practitioners and academia for many years due to the effect it has on the flow 

of resources. Several studies have examined stock market integration, although 

only a few studies have explored what economic fundamentals determine stock 

market linkages. Evidence from these studies is either contradictory or 

inconclusive. For instance, some studies argue that trade linkage is the most 

significant economic determinant of stock market comovements; while other 

studies document that trade relations have no effect on stock market linkages. 

In the context of Australia and its trading partners, study also found mixed 

results.  
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This therefore motivates to systematically investigate the extent and manner of 

comovement or interdependence between the stock markets of Australia and its 

trading partners, by taking into account the intensity of their trade linkages. 

Study first examines the long-run relationship between the stock markets of 

Australia and its major, medium and minor trading partners. Then study 

explores the time-varying conditional correlations between these markets. 

Finally, study empirically investigates the relationship between trade intensity 

and stock market correlations, and also address the impact of the Asian and 

global financial crises on these correlations.  

The results on long-run equilibrium relationship show that the Australian stock 

market is cointegrated only with its major trading partners. This result confirms 

that strong bilateral trade linkages are important for the long-run relationship 

between the stock markets of trade partners. The results from the dynamic 

conditional correlations of the AGDCC GARCH model show that the 

correlations between the Australian stock market and its trading partners are 

time-varying and increasing, in most cases, over the time period. This analysis 

also shows that correlations have significantly declined in the post GFC period. 

The results of panel regression models suggest that there is a significant 

relationship between trade intensity and the stock market correlations of 

Australia and its major trading partners. These findings indicate that higher 

bilateral trade linkages lead to higher stock market comovements. In addition, 

findings reveal that the GFC has had a significant impact on the correlations 

between Australia and its major and medium trading partners. The impact of 
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the AFC on stock market correlations is limited to medium trading partners. 

This might be due to the fact that among the five medium trading partners, four 

are from Asia.  

The empirical results suggest that strong economic integration between 

countries can have a considerable influence on their stock market correlations 

and cointegration relationships, particularly in the context of Australia and its 

trading partners. These results are similar to those of Chen and Zhang (1997), 

Pretorius (2002), Forbes and Chinn (2004), Tavares (2009), Beine et al. (2010) 

and Wälti (2011) who document that higher trade linkages lead to higher stock 

market interdependence.  

In spite of that, this study is significantly different from previous studies, as 

study has adopted different approaches. For example, 1) the previous studies 

concluded that trading partners have higher stock market interdependence but 

these studies have not clearly distinguished trading partners into categories 

such as major, medium and minor. This study addresses this gap by classifying 

markets into major, medium and minor trading partners based on the intensity 

of their trade linkage. 2) The previous studies have not used the AGDCC 

GARCH model to measure time-varying correlations, and study finds that this 

is a robust model for estimating correlations as it incorporates asymmetries and 

asset-specific news impacts on the correlations. 3) Further, this study uses a 

large data set covering more than 20 years, which significantly improves the 

reliability of the results. Given the significance of this study, these results make 

important contributions to the body of knowledge by providing new evidence 



156 
 

in support of ‘economic integration’ and ‘stock market interdependence’ 

theories. And these findings are valuable for policy makers and portfolio 

managers. From the standpoint of policy makers, these results give a good 

understanding of trade linkage and stock market interdependence. The 

understanding of return correlations among the markets is important for 

portfolio managers when making appropriate decisions about diversification of 

their portfolios into other markets in order to gain higher risk-adjusted returns.  

Since in this study, I looked at the impact of bilateral trade intensity on stock 

market correlations of Australia and its major, medium and minor trading 

partners. However, from this study, it is not very clear whether regional 

economic integration has any impact on stock market correlations. For 

instance, Australia’s economic relationship, particularly in terms of bilateral 

trade, with the Asian countries is significantly growing for the last two 

decades. This may be due to the following reasons: first, conventionally 

Australia use to had strong economic ties with the US and the UK, however 

this relationship has significantly changed in the recent time; second, the Asian 

countries have substantially expanded their economic activities for the last two 

decades and have recorded highest average GDP growth rates across the 

regions; third, since Australia is geographically close to the Asian countries so 

Australia may believe that it can explore the possibilities of expanding its 

market horizons by well connecting with those of the Asian countries; fourth, 

Australia may want to develop strong political and economic ties with the 

Asian countries for its political and economic stability in the region; finally, for 
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Australia to develop stronger economic relations with the Asian countries may 

also due to lower transportation cost for its exports and imports. Given that I 

explore the impact of economic integration on stock market interdependence in 

the context of Australia and Asian countries in the following study.   
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market dynamic linkages: Evidence in the context of 

Australia and Asia 
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5.1 Introduction29  

This chapter aims to address the impact of regional economic integration on stock 

market interlinkages in the Australasian region. As a result of bilateral trade, 

Australia has become increasingly economically integrated with Asia over the last 

15 years. Study therefore empirically investigates the extent of the stock market 

relationship between Australia and Asia, and test whether this relationship has 

been driven by the intensifying trade linkage between the two. For this purpose, 

study uses weekly (Wednesday) closing stock price indices data from September 

1999 to November 2013 on Australia and 10 Asian markets. To achieve the 

objectives of this chapter, study first examines the long-run equilibrium 

relationship between the stock markets of Australia and 10 Asia markets based on 

the cointegration test. Then study investigates the time dynamics of this 

relationship using the AGDCC GARCH model. Finally, study empirically tests 

whether bilateral trade linkage affects stock market correlations by employing 

regression model. 

Over recent decades, the economic interdependence of countries and the impact of 

that relationship on their stock market linkages have been the focus of significant 

research. Increasing trade among the nations indicates that domestic firms’ 

                                                 
29 The final version of this chapter has been published (Paramati, S.R., Roca, E. and Gupta, R., 

2016 “Economic integration and stock market dynamic linkages: Evidence in the context of 

Australia and Asia” Applied Economics, (available online). 
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profitability will be affected by economic circumstances in other countries. If 

particular markets are significantly influenced by international factors (such as 

trade) then it is possible that the degree of overall market performance will be 

connected (Huth, 1994). Based on this argument, some researchers (e.g. Chen and 

Zhang, 1997; Pretorius, 2002; Forbes and Chinn, 2004) empirically examined the 

effect of trade linkages on stock market correlations. Their findings confirm that 

trade linkages among the countries have a significant impact on stock market 

correlations. It has also been shown in the existing literature that geographical 

proximity affects stock market integration.  A number of other studies report that a 

country’s stock market performance can be affected by neighbouring countries due 

to prevailing close economic relationships and business cycle synchronization 

(Karim and Majid, 2010; and Fazio, 2007; Asgharian et al., 2013; Fazio, 2007; 

Flavin et al., 2002; and Portes and Rey, 2005). However, the studies that have 

examined the impact of economic integration – particularly through bilateral trade 

– on stock market relationships are focused mostly in Asia, Europe, South 

America and the US (e.g., Karim and Majid, 2010; Fazio, 2007; and Pretorius, 

2002). To our knowledge, no study empirically investigated the impact of 

economic integration on stock market correlations from the perspective of 

Australia and Asia.  

This issue is important and needs to be addressed since trade linkages between 

Australia and Asian countries have been continuously increasing over recent years. 
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Conventionally, Australia had the USA and the UK as main economic partners; 

however, this association has significantly changed in recent times. This may be 

due to the potential opportunities for Australia with neighbouring Asian countries 

in terms of political and economic benefits. As a result, Australia’s economic 

relationships with Asian countries have been rapidly increasing since the late 

1990s. In 2013, Australia shared about 63 percent of its total foreign trade with 

just ten Asian countries.30 Further, the growing worldwide popularity of Asian 

emerging economies because of their rapid economic growth and expansion of 

their markets has attracted Australia to pursue strong economic ties with these 

Asian economies. For instance, from 1991 to 2013, these ten Asian countries have 

grown, on average, by about 5.23 percent, while Australia has grown by 3.13 

percent (WDI, 2014). In the most recent five year period (2010-2014) average 

annual growth rate for the developing Asian economies was 7.10 percent (Asian 

Development Bank (ADB, 2015); this confirms that the Asian region is still the 

fastest growing in the world. Further, the ADB suggests that Asia accounts for 60 

percent of global GDP growth. This indicates that the Asian region is growing 

much faster than many other developing regions of the world. The ADB argues 

that despite rapid economic growth in the Asian region, their financial sector lags 

behind advanced economies. This implies that their stock markets are not 

developing as fast as their economies, due to the problems of governance, 

                                                 
30 The detailed discussion on trade relationship between Australia and Asian countries is provided 

in Section 5.2.1.  
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inefficiency, etc. Lagging stock market development provides motivation to study 

the impact of economic linkages and geographic proximity in bringing together the 

stock markets of the Australasian region.    

The previous studies (e.g., Paramati et al., 2015; Kazi, 2008; Hatemi-J and Roca, 

2007; Shamsuddin and Kim, 2003; and Roca, 1999) in the context of Australia and 

its trading partners failed to empirically examine the relationship between bilateral 

trade and stock market correlations in the Australasian region. In addition, these 

studies, except Paramati et al. (2015), implicitly assumed that bilateral trade 

linkages drive stock market interdependence and have not empirically tested this 

relationship. These studies concluded, variously, that trade linkages either matter 

or do not matter for stock market interdependence. Previous studies also ignored 

the issue of time-variation in stock market relationship. The global financial crisis 

(GFC) has been a significant event that has influenced the dynamics of stock 

markets across the world. These studies also ignored the effect of the GFC on 

stock market correlations.   

Thus, these unaddressed issues motivated me to empirically examine the impact of 

economic integration on stock market interdependence at a regional level - the 

Australasian region. Particularly, I explored the cointegration (long-run) 

relationship between the stock markets of Australia and ten Asian markets: China, 

Hong Kong, India, Indonesia, Japan, Malaysia, the Philippines, Singapore, South 

Korea and Thailand. To overcome the weakness of ignoring time-variation in 
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correlations in earlier studies, I examined the dynamic time-varying conditional 

correlations of the Australian stock market with those of the Asian markets. 

Finally, I empirically investigated whether bilateral trade linkages have any impact 

on their stock market correlations. In this investigation, I also considered the effect 

of the GFC on these stock market correlations.  

This study contributes to the body of knowledge by providing new evidence on the 

relationship between economic integration and stock market correlations at a 

regional level. Another contribution of this study is that I constructed an Asian 

stock market index31 using the bilateral trade intensity weightage on their 

respective stock price indices. I then measured the time-varying correlations 

between Australia and Asia (as a group) and compared these correlations with the 

trade intensity of the markets to examine their movements over time. The purpose 

of constructing an Asian stock index and comparing it with trade intensity is to 

confirm whether geographic proximity is bringing both trade relations and stock 

market performance together in the Australasian region. If the evidence shows that 

both trade linkages and stock market prices are moving in a similar direction, then 

this indicates that geographic proximity plays an important role. Finally, this study 

contributes to the existing literature in terms of measuring stock market 

correlations using the robust econometric methodology such as the AGDCC 

                                                 
31 The details of the construction of the Asian stock index are provided in the results section.  
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GARCH32 model and examining the effect of the GFC on stock market 

correlations.  

These findings have significant policy and practical implications. Over the last 

three decades, policy makers of both developed and developing economies have 

extensively opened up their economies, particularly their financial markets, in the 

aspiration of sharing risks, benefits, economic development and prosperity through 

integrated financial markets. Due to the relaxation or removal of numerous barriers 

to the flow of resources, countries become more globalized and economically 

integrated. It is therefore important to understand the effect of bilateral trade 

linkages on stock market interdependence, in order to formulate appropriate 

policies for resource mobilization and stabilization of financial systems. These 

results are useful for global investors who wish to diversify their investments 

internationally. It is important for these investors to be aware of the factors that 

drive the interdependence of stock markets in order to effectively realize potential 

rewards and manage risks from international diversification.  

 5.2 Bilateral trade and stock market interdependence  

In the prevailing empirical literature, three types of explanations are offered to 

explain why there is interdependence among the stock markets. Pretorius (2002) 

                                                 
32 There are also other models for estimating time-varying correlations between asset returns, such 

as the DCC, ADCC, GDCC, M-GARCG and GJR-GARCH. However, this model has an advantage 

over other models, particularly as it incorporates both asset-specific news impact and asymmetries 

in the correlations, which other models do not. Therefore, these correlations are more robust and 

reliable.  
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provides clear theoretical explanations for stock market dynamic interdependence 

using three broad categories: ‘contagion effect’, ‘economic integration’ and ‘stock 

market characteristics’. Among these three categories, economic integration is the 

significant factor that can drive the stock market linkages over time (e.g., Bekaert 

and Harvey, 1997; Bracker et al., 1999; Soydemir, 2000). As for economic 

integration, it is argued that if the economies of two countries are strongly 

interdependent through their bilateral trade, then their stock markets are also 

expected to be highly correlated. Pretorius (2002) states that economic integration 

includes not only bilateral trade linkage, but also the comovements of economic 

indicators in two countries that determine the stock returns such as; interest rates 

and inflation. Therefore, this study examines the extent to which economic 

integration between Australia and Asia affects their stock market interdependence.  

Several studies (e.g. Asgharian et al., 2013; Wälti, 2011; Beine et al., 2010) report 

that bilateral trade linkage is believed to promote business cycle synchronization 

across the countries, and that this eventually affects their stock market dynamic 

interdependence over time. Pretorius (2002) documents that if two countries are 

highly interdependent through international trade, then one can expect that their 

economies and stock markets can move in a similar direction. This indicates that 

the strong bilateral trade relationship among the countries can have a significant 

influence on their stock market comovements. For instance; if a large share of 

country A’s imports come from country B, then a recession in country A will 
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cause a decline in its imports from country B. As a result of domestic recession in 

country A, its associated stock market will slow down and at the same time the 

stock market of country B will also decline due to a reduction of its exports to 

country A. Consequently, the stock markets of these two countries will display a 

comovement due to their strong bilateral trade linkage. This therefore indicates 

that the higher the bilateral trade linkage, the higher will be their stock market 

interdependence.  

5.2.1 Trade intensity between Australia and Asia 

Traditionally, Australia’s major trade partners have been the USA and the UK; 

however, over the last two decades, Australia’s major trading partners have shifted 

from the USA and the UK to the Asian countries. This growing economic 

interdependence between Australia and Asian countries may have a significant 

influence on their stock market cointegration relationship and correlations. The 

theory of stock market interdependence indicates that when two countries are 

strongly associated with bilateral trade relations, then their economies and stock 

markets move together.   

Table 5.1 presents Australia’s total bilateral trade (exports and imports) with its 

major Asian partners from the year 1999 to 2013. The reported trade is in millions 

of Australian dollars. In 1999, Australia’s major Asian trading partners were Japan 

(30,342), China (10,704), South Korea (10,185), Singapore (8,240), Malaysia 

(5,181), Indonesia (4,929), Hong Kong (4,234), Thailand (3,642), India (2,199) 
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and the Philippines (1,622). Furthermore, this table suggests that Australia’s 

bilateral trade with China is consistently and substantially increasing from year to 

year. Similarly, Australia’s trade in terms of monetary units is considerably 

increasing in the case of India, Indonesia, Japan, Malaysia, Singapore, South 

Korea and Thailand; however, in the case of Hong Kong and the Philippines it is 

almost stagnant. Since the year 2009, China has taken the largest share of 

Australia’s trade, and their trade linkage has rapidly grown from year to year. In 

the year 2013, the Japanese trade with Australia was just half of the Chinese trade 

with Australia. In other words, in 1999 the Chinese trade with Australia was just 

one-third of the Japanese trade with Australia. This indicates how rapidly Chinese 

trade with Australia has increased in 14 years. Australia’s total trade with these ten 

Asian countries was 81,278 million in 1999, and by 2013 it had increased to 

28,6152. This reveals that Australia’s trade with these Asian countries has 

increased by approximately three-and-one-half times in 14 years.  
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Table 5. 1: Australia’s bilateral trade with Asian major countries (Aus $ Million) 

Year China Hong Kong India Indonesia Japan Malaysia Philippines Singapore South Korea Thailand Asia Total 

1999 10704 4234 2199 4929 30342 5181 1622 8240 10185 3642 81278 

2000 15083 4855 2565 5591 37121 6630 2057 9572 13849 4775 102098 

2001 17894 5609 3233 7134 38982 6490 1829 9316 14166 4976 109629 

2002 21219 4872 3420 7279 37913 6201 1927 9252 14745 5651 112479 

2003 23343 4027 4316 6861 35909 6407 1766 7944 12819 5854 109246 

2004 28937 4004 6551 6920 38890 7985 1721 9454 14100 6831 125393 

2005 37494 4007 8193 7261 45577 8592 1581 12587 16130 8943 150365 

2006 45857 4802 10095 8951 49717 9556 1742 15267 19256 10539 175782 

2007 52807 4216 10753 8750 49979 10487 1901 14548 19411 12306 185158 

2008 67593 4462 15346 9507 70996 12949 2191 22308 24820 15484 245656 

2009 78307 4122 16503 8698 54928 10686 1635 16531 22270 15864 229544 

2010 97675 4314 18399 9811 61781 12737 1721 15474 27612 16860 266384 

2011 113596 4186 17473 11296 68444 13052 1974 20535 30368 15207 296131 

2012 117436 3787 14801 11188 66840 14715 2297 21573 29659 15075 297371 

2013 128236 3473 10947 9506 60228 13269 1917 17010 26676 14890 286152 

Note: Year 2013 has only 11 months’ data (except December). The source of above data is Australian Bureau 

of Statistics (ABS). 

 

Table 5.2 reports the percentage of Australia’s total trade with the major Asian 

countries. This table indicates that in 1999, the Japanese share of Australia’s trade 

was 16.10%, while China’s was 5.68%. Among these ten Asian countries, India 

and the Philippines share the lowest percentage of Australia’s trade; that is, 1.17% 

and 0.86%, respectively. These Asian countries contribute approximately 43.14% 

of the total Australian trade for the year 1999. During the period, Australia’s trade 

with China has significantly increased, followed by India and Thailand. In contrast 

to this, Australia’s trade with Hong Kong, Japan and Philippines has substantially 

decreased. Furthermore, in the case of Indonesia, Malaysia, Singapore and South 

Korea, it has remained almost invariant over time. By 2013, China claims 
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approximately 28% of the total trade of Australia. This indicates that the Chinese 

trade with Australia has increased nearly 6 times in 14 years. Furthermore, this 

table reveals that by 2013 these ten Asian countries shared about 63% of the total 

Australian trade. This is almost two-thirds of the total Australian trade.  

Figure 5.1 displays the percentage of Australia’s total trade with the ten Asian 

countries (as a group) and the UK & the USA (as a group). This graph indicates 

that the ten Asian countries in September 1999 share approximately 42% of the 

total Australian trade, while both the UK and the USA together account for 22%. 

Thus, both the UK and the USA, combined, share one-fifth of the total Australian 

trade, while the ten Asian countries share two-fifths of it. Over this period, 

Australia’s trade with these ten Asian countries is significantly increasing. On the 

other hand, Australia’s trade with the UK and the USA is substantially decreasing 

year by year. By November 2013, the Asian countries account for about 65% of 

the total Australian trade, while the UK and the USA were responsible for only 

8%. Australia’s trade linkage with these Asian countries is therefore significantly 

increasing over time, and this suggests that Australia’s economic linkage has 

shifted from the UK and the USA to the Asian countries within a decade.  
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Table 5. 2: Percentage of Australia’s total bilateral trade with major Asian 

countries 

Year China Hong Kong India Indonesia Japan Malaysia Philippines Singapore South Korea Thailand Asia 

1999 5.681 2.247 1.167 2.616 16.104 2.750 0.861 4.373 5.406 1.933 43.139 

2000 6.635 2.136 1.128 2.460 16.331 2.917 0.905 4.211 6.093 2.101 44.916 

2001 7.447 2.334 1.346 2.969 16.224 2.701 0.761 3.877 5.896 2.071 45.626 

2002 8.586 1.971 1.384 2.945 15.342 2.509 0.780 3.744 5.967 2.287 45.515 

2003 9.810 1.692 1.814 2.884 15.092 2.693 0.742 3.339 5.387 2.460 45.913 

2004 11.172 1.546 2.529 2.672 15.014 3.083 0.664 3.650 5.444 2.637 48.411 

2005 12.718 1.359 2.779 2.463 15.460 2.914 0.536 4.270 5.471 3.034 51.005 

2006 13.494 1.413 2.970 2.634 14.629 2.812 0.513 4.492 5.666 3.101 51.725 

2007 14.823 1.183 3.018 2.456 14.029 2.944 0.534 4.084 5.449 3.454 51.973 

2008 15.078 0.995 3.423 2.121 15.837 2.889 0.489 4.976 5.537 3.454 54.799 

2009 19.717 1.038 4.155 2.190 13.830 2.691 0.412 4.162 5.607 3.994 57.797 

2010 22.113 0.977 4.165 2.221 13.987 2.884 0.390 3.503 6.251 3.817 60.308 

2011 23.228 0.856 3.573 2.310 13.995 2.669 0.404 4.199 6.210 3.109 60.552 

2012 23.973 0.773 3.021 2.284 13.644 3.004 0.469 4.404 6.054 3.077 60.704 

2013 28.019 0.759 2.392 2.077 13.159 2.899 0.419 3.717 5.829 3.253 62.522 

Note: Year 2013 has only 11 months’ data (except December). The source of above data is Australian Bureau 

of Statistics (ABS). 
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Figure 5. 1: Percentage of Australia’s total bilateral trade with ten major Asian 

countries and UK & USA 

 

 

5.3 Hypothesis  

Based on the theory, the empirical evidence, as presented in the literature review, 

and the strong bilateral trade linkage that have been presented, study therefore 

expects that the Australian stock market will have no long-run relationship with 

those of the Asian markets. Study also anticipates that the Australian stock market 

will have lower correlations with the Asian markets during the GFC period. In 

addition, study predicts that the bilateral trade linkages between Australia and the 

Asian countries will have no considerable influence on their stock market 

correlations. Figure 5.2 presents the movement of the Australian and Asian (as a 

group) stock market indices, which seems to provide an indication that both are 
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moving closely in a similar direction. However, study assumes that the bilateral 

trade linkages have no effect on stock market relationship.  

Null hypothesis H0: Geographical proximity and increasing economic integration 

have no significant impact on stock market linkages. 

Figure 5. 2: Performance of Australia and Asian stock indices 

 
Note: I have constructed the Asian stock index using the bilateral trade intensity weightage. 

 

5.4 Empirical estimation procedure  

In this chapter, study employs various robust econometric models to achieve the 

objectives of this chapter. Study starts with descriptive statistics to understand the 

distributional properties of the data series. Study then applies ADF and PP tests to 

identify the order of integration of the variables. To explore the long-run 

equilibrium relationship between the stock markets of Australia and ten Asian 

markets study makes use of Johansen’s cointegration methodology. Further, to 
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measure the time-varying dynamic conditional correlations between the stock 

returns of Australia and each of considered Asian markets, study employs AGDCC 

GARCH model. Finally, to identify whether bilateral trade linkages between the 

countries has any impact on their stock market conditional correlations study 

employs both time series and panel regression models.33 In the following, study 

explains time-series regression framework.     

The time-series regression models are employed to investigate whether the 

bilateral trade linkage between Australia and the Asian countries has any impact 

on their stock market correlations. For this purpose, study uses the conditional 

correlations of the stock returns of Australia and each of the Asian markets as the 

dependent variable and the bilateral trade intensity as the independent variable. 

Study also used two control variables such as; inflation differentials and interest 

rate differentials, and a dummy variable to represent the GFC. The regression 

model used in this study is as follows:   

ttttt GFCIRDIDBTCCorr   4321                                          (5.1) 

where Corr is the conditional correlations of the pairwise stock market returns 

(Australia and each of the Asian markets); C  is the constant variable; 

4321 &,,  are the coefficients of the respective variables; BT is the bilateral 

trade intensity; ID is the inflation differential; IRD is the interest rate differential; 

                                                 
33 The detailed discussion on the models is provided in the empirical methodology chapter.    
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the GFC (dummy) variable is used for identifying the impact of the global 

financial crisis on the stock market correlations; t  denotes for time period and 

finally   is the error term.  

The justification for the above control variables is provided as follows: From the 

perspective of macroeconomic fundamentals, there are two broad categories of 

variables that affect the degree of stock market linkages. First, higher the bilateral 

trade linkages between two countries then the higher would be the degree of 

comovement among their stock markets. Second, according to the ‘cash flow 

model’ interest rates and inflation can influence stock market performance. Since, 

these variables can affect stock market returns; correlations between these 

variables will affect the correlations among their stock markets. Thus, if these 

macroeconomic variables are the same in those countries then their stock market 

performance should be the same. Pretorius (2002) argues that to the extent these 

variables converge (diverge) in two countries, their stock market performances 

should also converge (diverge). As mentioned above, this study primarily focuses 

on the effect of economic integration (particularly bilateral trade) on stock market 

correlations. However, to avoid model misspecification study uses two control 

variables in this study - inflation differentials and interest rate differentials. A 

number of previous studies use inflation and interest rate differentials to examine 

their effect on stock market linkages (e.g., Bracker et al., 1999; Jithendranathan, 

2005; Pretorius, 2002). 
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5.5 Data and diagnostic test results 

For the empirical investigation of the long-run relationship and estimation of the 

time-varying conditional correlations, study obtained the weekly (Wednesday)34 

closing price index data for Australia (ASX 300), China (SSE A Share), Hong 

Kong (Hang Seng), India (CNX 500), Indonesia (IDX Composite), Japan (Nikkei 

225), Malaysia (FTSE BMKLCI), the Philippines (PSEi), Singapore (STIL), South 

Korea (KOSPI) and Thailand (BSET) from September 1st 1999 to November 27th 

2013.35 The selected indices represent the Broad Market Indices (BMIs) for the 

respective markets and are denominated in the local currency as this serves to 

avoid the problems associated with exchange rate fluctuations.36 The required data 

was obtained from DataStream. For the investigation of the effect of bilateral trade 

linkage on stock market correlations between Australia and Asia, study uses 

quarterly data from the 3rd quarter of 1999 to the 3rd quarter of 2013 for the 

following variables:  the pairwise market return correlations (the weekly average 

of the last month of each quarter), the bilateral trade data (the last month of each 

quarter), inflation (the consumer price index (CPI)) differentials, interest rate 

                                                 
34 Generally, the weekly data cause fewer problems because of the non-synchronous trading 

and short-term correlations due to noise. 
35 The data on Singapore (STIL) stock index is only available from September, 1999 hence 

this sample starts from there.  
36 The advantage of using stock market data in local currency is that this accurately reflects 

the supply and demand in that national stock market. If stock market returns are converted 

into a common currency (e.g. the Australian Dollar) then there is a chance of miss-out the true 

picture of the stock market dynamics and thus it is inappropriate. Further, when stock returns 

are used in a common currency then this is also affected by changes in exchange rate which 

then lead to biased results (Mink, 2009).  
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(lending rate) differentials and a dummy variable for the GFC37. The bilateral trade 

data are collected from the Australian Bureau of Statistics (ABS) while the CPI 

and lending rates are obtained from the International Financial Statistics (IFS). 

Before the application of the econometric models, all the variables are converted 

into natural logarithms except correlations. The variables of bilateral trade and CPI 

are seasonally adjusted using the Census X12 method. While interest rate is not 

seasonally adjusted because interest rate is determined by exogenous factors such 

as the central bank authorities which therefore suggest that study may not see 

seasonal variations in the interest rates.  

Table 5.3 presents the descriptive statistics of the weekly stock index returns of the 

eleven markets38. This table demonstrates that all of the countries have positive 

mean returns except Japan.39 Among these markets, Indonesia (0.270), India 

(0.209), Thailand (0.155) and the Philippines (0.139) have the highest mean 

returns. The lowest mean returns are exhibited by Japan (-0.019), China (0.041), 

Singapore (0.050), Hong Kong (0.076) and Australia (0.081). The standard 

deviation is higher for India (0.039), South Korea (0.037), Indonesia (0.035) and 

China (0.034 while the lowest standard deviation is exhibited by Australia (0.021), 

Malaysia (0.022) and Singapore (0.028). Thus, the former group of markets are 

more volatile while the latter are less risky. All of the markets have a negative 

                                                 
37 The GFC period is considered as the 3rd quarter of 2007 to the 4th quarter of 2008.  
38 All weekly stock index returns are calculated as log differences using the weekly price 

indices.  
39 Mean returns are multiplied by 100.  
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skewness and high kurtosis values. The results of the Jarque-Bera test for 

normality show that the null hypothesis of normal distribution is rejected at a 5% 

significance level which indicates that the return series are not normally 

distributed.  

Table 5. 3: Descriptive statistics  

Markets Mean Maxi. Mini. Std. Dev. Skew. Kurt. Jarq-Bera Obse. 

Australia 0.081 0.120 -0.115 0.021 -0.552 7.045 544.351** 743 

China 0.041 0.139 -0.118 0.034 -0.046 4.265 49.774** 743 

Hong 

Kong 

0.076 0.156 -0.155 0.033 -0.341 5.717 242.975** 743 

India 0.209 0.177 -0.168 0.039 -0.649 5.606 262.485** 743 

Indonesia 0.270 0.204 -0.233 0.035 -0.912 9.686 1487.037*

* 

743 

Japan -0.019 0.148 -0.211 0.032 -0.592 6.645 454.719** 743 

Malaysia 0.117 0.098 -0.106 0.022 -0.299 5.738 243.185** 743 

Philippines 0.139 0.138 -0.162 0.032 -0.218 5.646 222.644** 743 

Singapore 0.050 0.164 -0.148 0.028 -0.125 6.805 450.202** 743 

South 

Korea 

0.109 0.198 -0.167 0.037 -0.311 5.624 225.040** 743 

Thailand 0.155 0.174 -0.192 0.034 -0.568 6.448 407.860** 743 

Note: Where ‘**’ indicates the rejection of the null hypothesis of normal distribution at a 5% significance 

level. 

 

Table 5.4 presents the unit root (ADF and PP) test results. The results of the 

ADF and PP tests suggest that the null hypothesis of unit root cannot be rejected 

at the 5% significance level for all the variables. However, when ADF and PP 

tests are applied on the first differences of the series then the null hypothesis is 

rejected at the 5% significance level for all the variables. This indicates that all 

the indices have the same order of integration; i.e., I (1). 
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Table 5. 4: Unit root tests results  

 

 

Markets 

ADF Test PP Test 

Level First Difference Level First Difference 

t-Statistic Prob. t-Statistic Prob. Adj. t-Stat Prob. Adj. t-Stat Prob. 

Australia -1.768 0.719 -28.005 0.000** -1.789 0.709 -27.994 0.000** 

China -1.367 0.870 -26.831 0.000** -1.670 0.764 -27.229 0.000** 

Hong Kong -2.315 0.425 -27.807 0.000** -2.438 0.359 -27.812 0.000** 

India -1.766 0.721 -26.419 0.000** -1.991 0.605 -26.593 0.000** 

Indonesia -2.503 0.326 -13.839 0.000** -2.669 0.250 -27.342 0.000** 

Japan -1.627 0.782 -27.342 0.000** -1.599 0.793 -27.350 0.000** 

Malaysia -2.570 0.295 -24.399 0.000** -2.708 0.234 -24.574 0.000** 

Philippines -2.998 0.134 -27.707 0.000** -2.993 0.135 -27.703 0.000** 

Singapore -2.290 0.438 -26.411 0.000** -2.495 0.331 -26.518 0.000** 

South Korea -2.984 0.137 -21.626 0.000** -2.911 0.160 -27.635 0.000** 

Thailand -2.346 0.408 -26.707 0.000** -2.474 0.341 -26.733 0.000** 

Note: Where ‘**’ indicates the rejection of the null hypothesis of non-stationary at a 5% significance level. 

 

5.6 Empirical results 

This study first examines the long-run relationship between the stock markets of 

Australia and the ten Asian countries using the cointegration methodology. Study 

then explores the time-varying dynamic conditional correlations between these 

stock markets by applying the AGDCC GARCH model. Finally, study empirically 

investigates whether the bilateral trade linkages between Australia and the Asian 

countries drive their stock market correlations by time series and panel 

regressions. The empirical results of the above models are presented and discussed 

below.   
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5.6.1 Overview of the degree of stock market relationship: Unconditional 

correlations 

To provide an overview of the relationship between Australia and the ten Asian 

stock markets, study estimated the unconditional correlations which are 

presented in Panel-I of Table 5.5. The results demonstrate that the Australian 

stock market has higher correlations with Hong Kong (0.68) Singapore (0.67), 

Japan (0.62) and South Korea (0.60) and has lower correlations with China 

(0.23), Malaysia (0.43) the Philippines (0.46) and India (0.49). These 

unconditional correlation results suggest that the Australian stock market has 

higher (lower) correlations with the developed (less developed) Asian markets. 

Study estimated the unconditional correlations between Australia and Asia as a 

group and the results are reported in Panel-II of Table 5.5. The results indicate 

that Australia and Asia have a correlation of 0.60. These results therefore suggest 

that the Australian stock market has a significant linkage with Asia. However, it 

is well-known that unconditional correlations cannot account for time-variation. 

Hence, it is important that study undertakes further rigorous analysis. In this 

regard, study conducts a cointegration test and estimates the conditional 

correlations, the results of which study presents in the next sections.  
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Table 5. 5: Unconditional correlations 

Markets Australia China Hong 

Kong 

India Indonesia Japan Malaysia Philippines Singapore South 

Korea 

Thailand 

Panel-I 

Australia 1 0.233 0.684 0.494 0.499 0.619 0.433 0.460 0.673 0.597 0.516 

China  1 0.346 0.268 0.234 0.196 0.246 0.205 0.257 0.180 0.198 

Hong Kong   1 0.555 0.528 0.615 0.453 0.427 0.783 0.689 0.538 

India    1 0.456 0.457 0.423 0.427 0.553 0.515 0.468 

Indonesia     1 0.432 0.493 0.513 0.566 0.464 0.557 

Japan      1 0.390 0.390 0.618 0.594 0.467 

Malaysia       1 0.447 0.522 0.397 0.464 

Philippines        1 0.479 0.435 0.503 

Singapore         1 0.645 0.594 

South Korea          1 0.545 

Thailand           1 

Panel-II 

Australia-Asia                                                                           0.604 

 

5.6.2 Long-term equilibrium relationship: Cointegration test results 

Study tests the cointegration between Australia and Asia in two settings: first, 

with each of the ten Asian counties specified in the model (multivariate 

cointegration), and then, with the ten Asian countries combined or taken as a 

group (bivariate cointegration). 

Multivariate cointegration test results: Australia vs. ten Asian markets. Study 

examined the long-run relationship of the Australian stock market with those of 

the ten Asian markets using the multivariate cointegration test40, and the results 

are reported in Panel-1 of Table 5.6. In analysing the long-run relationship 

                                                 
40 Study applied bivariate cointegration test on Australia and each of the Asian markets but results 

show no evidence of long-run equilibrium relationship between Australia and each of the Asian 

markets.  
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between these stock markets, study also included the USA market41 as a control 

factor. The cointegration test results demonstrate that the Australian stock market 

is cointegrated with the Asian markets. The cointegration test results are similar 

to those of Kazi (2008); Shamsuddin and Kim (2003) who found a long-run 

relationship between Australia and its major trading partners.  

Bivariate cointegration test results: Australia vs. Asia as a group. Study further 

investigated whether the Australian stock market is cointegrated with Asia as a 

group. For this purpose, study uses the Asian stock index which study 

constructed and whose movement is shown in Figure 5.2.  This graph shows that 

from the year 2000, there is a convergence between the indices of Australia and 

Asia. From the middle of 2001 to the end of the sample period, i.e., November, 

2013, both indices of Australia and Asia are moving closely with a similar 

direction. This therefore suggests that there may be a cointegration relationship 

between the Australian and the Asian stock indices. The empirical results of the 

bivariate cointegration test are reported in Panel-2 of Table 5.6. The results 

confirm that there is a long-run relationship between the Australian and Asian 

index. Thus, these results may indicate that the strong bilateral trade linkage 

between Australia and the Asian countries may have contributed to the long-term 

interdependence of the stock market in this region.  

 

                                                 
41 Study uses the S&P 500 Composite index for the USA. 
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Table 5. 6: Cointegration test results  

Panel-1: Australia and Asian Markets 

Hypothesized Trace-

Statistic 

Critical Values 

(5%) 

Prob. Max-Eigen-

Statistic 

Critical Values 

(5%) 

Prob. 

0r  469.717 334.984 0.000** 96.269 76.578 0.000** 

1r  373.448 285.143 0.000** 85.460 70.535 0.001** 

2r  287.988 239.235 0.000** 64.694 64.505 0.048** 

3r  223.294 197.371 0.001** 48.309 58.434 0.343 

4r  174.985 159.530 0.005** 41.711 52.363 0.394 

5r  133.274 125.615 0.016** 37.742 46.231 0.301 

6r  95.532 95.754 0.052 32.314 40.078 0.286 

7r  63.218 69.819 0.150 20.585 33.877 0.715 

8r  42.633 47.856 0.142 17.558 27.584 0.532 

9r  25.076 29.797 0.159 13.845 21.132 0.378 

10r  11.231 15.495 0.198 7.895 14.265 0.390 

11r  3.336 3.841 0.068 3.336 3.841 0.068 

Panel-2: Australia & Asia 

0r  12.42382 12.3209 0.048** 12.01292 11.2248 0.0363** 

1r  0.410904 4.129906 0.5849 0.410904 4.129906 0.5849 

Note: Where ‘**’ indicates the rejection of the null hypothesis of no cointegration at a 5% significance level. The USA market 

is also included in the analysis as a control factor.  

 

5.6.3 Time variation of the interdependence: Conditional correlations 

In this section, study explores the time-varying dynamic conditional correlations 

of the Australian stock market with those of the Asian market. For this purpose, 

study employed various conditional GARCH models of the DCC family such as 

the DCC, the Asymmetric DCC, the Generalized DCC and the Asymmetric 

Generalized DCC. These DCC models are based on Cappiello et al. (2006) which 

uses a two-step estimation procedure. In applying these DCC models, study 

estimated the time-varying correlations between market pairs, i.e., Australia with 

each of the ten Asian markets. The empirical results of the various DCC GARCH 
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models slightly vary. Thus, to select the most appropriate DCC model, study 

makes use of the BIC (Bayesian Information Criterion) values. It is found that in 

all cases, the AGDCC has the highest BIC values. Therefore, in this study, study 

uses the AGDCC GARCH model for measuring the time-varying correlations. The 

AGDCC model is a robust model for capturing the time dynamics in the return 

correlations as it incorporates the asset-specific news and asymmetries in the 

analysis. The purpose of measuring the time-varying correlations is to understand 

the degree of linkage between the Australian and Asian stock markets over time 

and to explore the extent to which trade intensity and the recent GFC have affected 

the stock market comovement in the Australasian region. This is an important 

issue because it has not been addressed in the previous studies on stock market 

linkages between Australia and its trading partners.  

Conditional correlations: Australia vs. each Asian market. The estimated time-

varying conditional correlations of the Australian stock market with each of the 

Asian markets are presented in Figure 5.3. From the graphs, it is clearly seen that 

the market return correlations are increasing until 2011 and declining 

subsequently. The correlation between Australia and the Chinese market is nearly 

stagnant across the time period. Study found that the Australian stock market 

correlations with India, Indonesia, Japan, Malaysia and Singapore have 

significantly increased during the GFC (2007-09). These results also indicate that 

Australia’s correlations with the Asian markets are substantially decreasing after 
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the GFC. On the average, the Australian stock market has higher correlations with 

Singapore (0.633), Hong Kong (0.614), South Korea (0.585) and Japan (0.569) but 

lower correlations with China (0.252) and Malaysia (0.397). These results 

therefore suggest that the Australian stock market has higher correlations with the 

developed markets and lower correlations with developing markets of Asia 

Figure 5. 3: Percentage of Australia’s total bilateral trade and correlations with 

Asia (Ten countries): A comparison 

 
         Note: Correlations of Australia and Asia are multiplied by 100 to compare with the trade intensity.  

 

Conditional correlations: Australia vs. Asia as a group. The above conditional 

correlations indicate the Australian stock market time-varying relationship with 

each of the ten Asian markets. Study further aims to examine the time-varying 

relationship between Australia and Asia as a group. For this purpose, study used 

the Asian stock index that represents all the ten Asian markets which study has 
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constructed. Study also wants to investigate whether these conditional correlations 

have been driven by trade intensity. Study plotted the dynamic conditional 

correlations against trade intensity in Figure 5.4. This graph demonstrates that as 

the bilateral trade linkage of Australia with the Asian countries increases, the stock 

market correlations are also increasing over time. This seems to suggest that there 

is an upward trend of the stock market correlations and trade intensity between 

Australia and Asia and that the trade linkage is driving the stock market 

correlations in the long-run. Study investigated this more robustly in a time series 

and panel regression context and the results are presented and discussed in the next 

section. 

5.6.4 Empirical relationship between bilateral trade and stock market correlations 

In this section, study empirically investigate the relationship between the intensity 

of bilateral trade and stock market correlations of Australia and each of the Asian 

markets using time-series regression. Further, study also tests the relationship 

between trade and correlations of Australia and Asia as a group using panel 

regression. The empirical results from these regressions are presented below.   
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Figure 5. 4: Time-varying conditional correlations of Australia with Asian markets 
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Australia vs. each of the Asian markets. Study empirically examine the 

relationship between the bilateral trade linkage and stock market correlations 

between Australia and each of the ten Asian markets using the quarterly data from 

the 3rd quarter of 1999 to the 3rd quarter of 2013. The regression results are 

reported in Table 5.7.42 To avoid model misspecification, study uses inflation 

differential and interest rate differential as control variables in each regression 

model. To observe the impact of the GFC on the stock market correlations, study 

utilised a dummy variable that represents the GFC (3rd quarter of 2007 to 4rd 

quarter of 2008). Study estimated a total of ten time-series regression models.  

The regression results demonstrate that the bilateral trade linkages drive the stock 

market correlations in the case of Australia-Indonesia, Australia-Japan, Australia-

Malaysia and Australia-South Korea. However, in all other cases, the bilateral 

trade linkage has no statistically significant impact on the stock market 

correlations which implies that the stock market correlations of these countries are 

driven by factors other than the bilateral trade linkage. Study surprised to find that 

the bilateral trade linkage has no effect on the correlations of the Australian and 

Chinese stock markets. This might be due to the fact that there is no proper 

connection between firm performance and stock market performance in the case of 

China as a majority of the firms are owned by the Government and are not fully 

listed in the stock market. Study therefore presumes that other important macro 

                                                 
42All the variable in the regression analysis are stationary, which is confirmed by ADF unit 

root test.  
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fundamentals might be driving their stock market interdependence. The results 

also demonstrate that the GFC has a significant influence on the stock market 

correlations of Australia-India, Australia-Indonesia, Australia-Japan, Australia-

Malaysia and Australia-Singapore but not in the case of the others. 

Table 5. 7: Results of time-series regression models  

Dependent Variable: Time-Varying Correlations of Stock Returns (Australia and the Respective Asian Stock Markets) 

 

Variables 

China Hong Kong India Indonesia Japan 

Coeffi. t-test Coeffi. t-test Coeffi. t-test Coeffi. t-test Coeffi. t-test 

Constant 0.251 49.301*** -0.190 -0.333 0.434 21.104*** -1.496 -3.100*** -0.319 -1.774* 

Log of BT 0.016 0.413 0.144 1.489 0.006 0.073 0.296 4.266*** 0.119 5.476*** 

Log of ID -0.021 -0.171 -4.716 -3.785 -2.205 -1.650 4.122 3.621 0.227 0.243 

Log of IRD 0.178 2.663 -0.057 -1.061 -0.063 -0.345 -0.006 -0.055 -0.069 -1.590 

GFC 0.000 -0.034 0.045 1.345 0.099 1.980* 0.188 3.471*** 0.048 2.633** 

R-Square 0.130 0.277 0.124 0.501 0.513 

 

Variable 

Malaysia Philippines  Singapore South Korea Thailand 

Coeffi. t-test Coeffi. t-test Coeffi. t-test Coeffi. t-test Coeffi. t-test 

Constant -0.577 -1.462 0.427 27.815*** 0.708 25.402*** -0.346 -1.217 0.453 22.213*** 

Log of BT 0.143 2.415** -0.021 -0.374 -0.038 -0.507 0.126 3.264*** -0.009 -0.057 

Log of ID 2.647 0.982 -0.193 -1.001 -1.375 -1.037 -1.161 -0.470 -3.814 -1.468 

Log of IRD -0.072 -0.220 0.082 1.045 -0.201 -2.864 -0.076 -0.329 -0.129 -0.412 

GFC 0.136 2.221** 0.049 1.337 0.098 3.022*** -0.001 -0.016 0.077 1.248 

R-Square 0.220 0.124 0.286 0.194 0.068 

Note: Where ‘***’ ‘**’ & ‘*’ indicate the statistical significance of the 1%, 5% & 10% level, respectively. BT, ID, IRD & GFC stand for the 

Bilateral Trade, Inflation Differentials (Australia’ CPI minus respective Asian countries’ CPI), Interest Rate Differentials (lending rate) and Global 

Financial Crisis.   

 

 

Australia vs. Asia as a group. Study further investigates the empirical relationship 

between the bilateral trade and stock market correlations of Australia and Asia 

markets using a panel framework. For this purpose, study employs panel 

regression. Study estimated both fixed effect and random effect models. However, 

the Hausman specification test suggests that the random effect model is more 
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appropriate than that of the fixed effect model. Study therefore carries out this 

analysis based on the random effect model. The panel regression results (Table 

5.8) show that the intensity of bilateral trade linkage between Australia and Asia 

has significant influence on their stock market correlations. Similarly, study found 

that the GFC also has statistically significant impact on these market correlations. 

This therefore confirms the earlier findings based on Figure 5.4 that the increasing 

bilateral trade linkage between Australia and Asia has substantial influence on the 

stock market correlations of Australia and Asia as a group. The panel regression 

results also show that the GFC has played a vital role along with bilateral trade 

linkage for increasing the stock market interdependence in the Australasian region 

in the recent past.43  

Table 5. 8: Results of panel regression model  

Variable Coefficient t-Statistic Prob. 

Constant 0.074 0.954 0.340 

Log of BT 0.058 5.871*** 0.000 

Log of ID -0.149 -3.518*** 0.001 

Log of IRD 0.014 0.569 0.570 

GFC 0.071 5.092*** 0.000 

Note: Where ‘***’ ‘**’ & ‘*’ indicate the statistical 

significance of the 1%, 5% & 10% level, respectively. 

5.6.5 Caveat 

In this study, study investigated the interdependence between the Australian and 

Asian stock markets based on returns expressed in local currency for reasons 

                                                 
43 Since the reported t-statistics represent only for the statistical significance of individual 

coefficients and do not indicate the overall significance of the model. Therefore, we use the F-test 

values to confirm the goodness of fit of the model. The F-test results suggest that the model is 

appropriate. Therefore, there is no issue of omitted variable bias.      
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which have been stated previously. As mentioned, study found that in the long-

term, the Australian stock market is interdependent with Asian stock markets, and 

that across time, this relationship varies, and is driven by the trade linkage between 

Australia and Asia, and was also affected by the GFC. The investigation was based 

on the local currency rather than a common currency as study was interested in the 

inherent linkage between the two sets of markets without taking the perspective of 

a particular investor. However, if one’s interest is in determining the portfolio 

diversification benefits from the perspective of a particular country, e.g. Australia, 

then the investigation needs to be carried out using a common currency such as; 

Australian dollars. This analysis will reveal whether exchange rates affect the 

stock market linkage between Australia and Asia. This study also undertakes this 

exercise. Study found that the Australian and Asian markets are also 

interdependent in the long-term; however, the short-term correlations are lower 

and not significantly driven by trade linkage. These results indicate that the 

exchange rates affect the linkages between the Australian and Asian stock markets 

and that there are benefits to be gained in the short term, although not in the long-

term, by Australian investors who wish to diversify into Asian markets.  

5.7 Conclusion 

The economic interdependence of the nations and its impact on their stock market 

correlations has been the focus of significant research – especially since an 

understanding of stock market linkages has several advantages for policy makers 
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and practitioners. If stock markets are integrated, there are potential opportunities 

for risk sharing, better allocation of financial resources among investment 

prospects and the possibility of higher economic growth.  Due to these advantages 

the financial markets have been liberalized and opened up for international 

practices. Several studies have indicated that economic integration and 

geographical proximity play important roles in bringing stock markets together. In 

the context of Australia, some studies have also examined the relationship between 

trade and stock market linkages. However, no study had taken into account 

geographical proximity and trade linkages together, to examine their effect on 

stock market interdependence in the Australasian region. This motivated to 

undertake a systematic investigation from the perspective of Australia and Asia. 

Particularly, this study has examined the extent of stock market interdependence – 

in the long-run as well as the short-run – between Australia and ten Asian markets, 

and whether this interdependence is driven by their bilateral trade linkage. In this 

investigation, study also took into account the effect of the GFC. Study applied a 

cointegration test to examine the long-run relationship and dynamic conditional 

correlation models to investigate the time-varying relationship and finally 

regression models to confirm whether trade intensity and the GFC have significant 

impact on stock market correlations of Australia and Asian markets.   

The cointegration test results indicate that the Australian stock market has a long-

term equilibrium relationship with the Asian markets, both individually and as a 
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group. The results of the dynamic conditional correlation analysis based on the 

AGDCC GARCH model indicate that the Australian stock market correlations 

with the Asian markets are time-varying, and in most cases the correlations are 

increasing until 2011 and declining subsequent to that date. This analysis also 

reveals that on average the Australian market has higher correlations with the 

Asian developed markets and lower correlations with the developing markets. 

Study empirically examined the impact of trade intensity on the correlations of 

Australia and Asia (as a group). Results show that trade intensity has a 

considerable impact on stock market correlations. These results also show that the 

GFC has had a significant influence on the stock market correlations of Australia 

and Asia.  

The empirical results of this study suggest that the increasing economic integration 

in the region has contributed to the long-run equilibrium relationship of the stock 

markets and increased the stock market correlations. This therefore confirms study 

hypotheses that trade linkages between Australia and Asian countries lead to a 

stock market cointegration relationship and significantly affect market 

correlations. Furthermore, the GFC has had a significant influence on the stock 

market correlations between Australia and Asia. Study findings confirm that 

geographical proximity and economic integration among the countries play 

important roles in bringing their stock markets together in the long-run. Therefore, 
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I reject the null hypothesis that geographical proximity and increasing economic 

integration have no significant effect on stock market linkages.  

 This study results are similar to those of Karim and Majid (2010), Fazio (2007) 

and Flavin et al. (2002) who document that geographical closeness and bilateral 

trade linkages among countries can drive their stock market interdependence. 

However, this study is significantly different from these studies; particularly, study 

used different approaches that were based on a combination of cointegration and 

dynamic conditional correlations using the AGDCC model. Unlike other studies, 

this study also analysed Australia’s interdependence with individual Asian markets 

as well as with Asian markets taken as a group. Further, study contributes to the 

empirical literature on the relationship between bilateral trade linkages and stock 

market interdependence in the Australasian region and also accounts for the effect 

of the GFC on stock market correlations.    

Study results have important policy and practical implications. Policy makers can 

use this information to understand the factors that drive the stock market 

correlations. This knowledge will assist them to formulate appropriate policies that 

mobilize resources as required, and to stabilize the financial system. Similarly, 

these results are useful for investors who wish to diversify their investments 

internationally. It is crucial for these investors to be aware of the factors that drive 

the interdependence of stock markets if they are to avoid risks and to realise 

potential rewards through international diversification. Finally, study contributes 



194 
 

to the existing literature on the issue of increasing bilateral trade linkage and stock 

market interdependence from the perspective of the Australasian region.  

In the first empirical study (Chapter-4), I explored the impact of bilateral trade 

intensity on stock market correlations of Australia and its major, medium and 

minor trading partners. Similarly, in the second empirical study (Chapter-5), I 

investigated the impact of regional economic integration on stock market 

interdependence of Australia and Asian markets. From these two studies, it is clear 

that bilateral trade intensity affects stock market relationship and also regional 

economic integration also plays an important role on stock market 

interdependence. However, from these studies, it is not very clear whether 

economic freedom and governance indicators have any impact on stock market 

correlations in the perspective of Australia and Asian markets. Since several 

studies in the literature argued that the flow of investment, goods and services 

from one country to the other country is primarily determined by the institutional 

factors which includes, political stability, tax system, business freedom, 

investment freedom, voice and accountability, the rule of law and etc. This is, 

therefore, an important issue to be addressed to understand the significance of 

economic freedom and governance indicators in determining the stock market 

correlations in the Australasian region. This is empirically explored in the 

following chapter.  
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Chapter 6: Study 3. The role of economic freedom and 

governance indicators on stock market interdependence 

 

 

 

 

 

 

 

 

 



196 
 

6.1 Introduction 

The objective of this chapter is to examine the impact of economic freedom, 

governance indicators, FDI, stock market development and trade openness on the 

stock market correlations of Australia and ten Asian countries (China, Hong Kong, 

India, Indonesia, Japan, Korea, Malaysia, the Philippines, Singapore and 

Thailand).  For this purpose, the study constructs panel data using annual data on 

economic freedom and governance indicators from 1996 to 2013, and 2002 to 

2013, respectively. To measure the stock market time-varying relationship 

between Australia and Asian markets, the study uses an asymmetric generalized 

dynamic conditional correlation (AGDCC) GARCH model. The time-varying 

correlations between these stock markets are measured using weekly data from 

1996 to 2013 and extracted end-of-year correlations to match with certain 

determinants of stock market linkages (economic freedom and governance 

indicators). Further, the annual data on FDI inflows, stock market capitalization 

and trade openness are also collected for the respective periods. To analyse the 

impact of economic freedom, governance indicators, FDI, stock market 

development and trade openness on the stock market correlations of Australia and 

Asian markets, the study uses panel regression models.  

The increasing financial liberalization of equity markets over the last few decades 

has attracted considerable interest among the academia, policy makers and 

practitioners. This is mainly to explore and understand the effect of these reforms 
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on both financial markets and the development of the economy. Bekaert and 

Harvey (2003) argued that the liberalization of equity markets has provided an 

opportunity for the foreign and domestic investors to invest directly into other 

markets. These reforms not only helped the investors to diversify their investments 

across the markets but also assisted in reducing their overall risk on the portfolios. 

Darrat et al. (2000) support the view that the stock markets of developing 

economies are not fully integrated with the developed markets. This means that 

there is a potential for diversifying investments into emerging markets and can 

make additional risk-adjusted returns. Similarly, Bekaert and Harvey (2002) 

suggested the stock markets of developed nations are fully integrated. This implies 

that the changes in these market returns are highly correlated. Further, authors 

argued that a large proportion of returns volatility in a developed country is the 

result of the changes in returns of other developed markets.  

The liberalization of the markets leads to a better allocation of limited resources 

among the potential investments. Darrat et al. (2000) argued that if there are no 

restrictions on capital flows across national boundaries and no transaction costs, 

then it can be expected that two assets with similar risk profiles should be priced 

equal, regardless of origin. Further, authors suggested that higher transaction costs 

and the presence of numerous barriers on capital flows can lead to an inefficient 

allocation of limited resources, and can cause markets to become segmented. For 
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this reason, researchers are keen to understand the level of stock market 

integration and the factors that drive this interdependence over time.  

A number of researchers (e.g. Bekaert, 1995) argue that the restrictions on foreign 

investment inflows may hamper the benefits that are expected from portfolio 

diversification. Further, the author argues that  if the barriers on the foreign capital 

are avoided then moving the capital from industrial countries to the emerging 

economies has several positive impacts, including reductions in domestic capital 

costs and increases in economic welfare through the mobilization of efficient 

resources. Further, Bekaert (1995) identifies three important barriers to foreign 

investment. The first barrier comprises the ‘legal impediments’ arising from 

differences in the legal status of foreign and domestic investors; for example, 

ownership restrictions and taxes. The second category of obstacles are ‘indirect 

barriers’, such as differences in available information to domestic and foreign 

investors, accounting standards and investor protection. Finally, the third set of 

barriers deals with risks such as the liquidity risk, political risk, economic policy 

risk, macroeconomic instability and currency risk. This indicates that the economic 

freedom and governance indicators play a major role in determining the flow of 

resources across the countries. Consequently, the flow of resources among the 

nations determines the stock market interdependence.  

A large body of the literature documented that the quality of the institutions and 

economic freedom has significant positive impact on the financial markets 
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development. For instance, the findings of Ajide (2014) suggested that the control 

of corruption and government effectiveness have a substantial positive effect on 

the stock market performance while the political instability has an adverse effect. 

Similarly, Asongu (2012) documented that the quality of the governance indicators 

has a significant positive relationship with the performance of stock markets in 

African countries. Hooper et al. (2009) also confirm the positive association 

between stock market performance and the quality of the institutions. Further, 

authors argued that the quality of the governance is an important factor as it 

determines the level of transaction costs between the firms and institutions. 

Stocker (2005) established a positive relationship between economic freedom and 

equity returns. The author argued that higher economic freedom leads to higher 

returns on the equity. In another study by Li (2002) reported that, in the recent 

time, the growth of institutional quality is positively affecting the expansion of 

equity markets across the globe. Likewise, the findings of Bolgorian (2011) 

confirm the negative relationship between the level of corruption and financial 

development. The author argues that higher level of corruption leads to an 

inefficient financial system.  Aggarwal et al. (2002) reported that the fund 

managers invest less in the countries where the legal environment and governance 

quality is below the standards. This implies that both the economic freedom and 

institutional quality play a major role on stock market development and equity 

returns. 
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It is well documented in the literature that the quality of economic freedom 

indicators has a significant and positive impact on the flow of resources (e.g. 

capital and trade) among the nations (Cornell and French, 1983; Bracker et al., 

1999; Pretorius, 2002; Yartey, 2007; Beine et al., 2010; Darley, 2012; and 

Chortareas et al., 2013). This will, therefore, increase the dynamic 

interdependence among the nations, and the limited resources will be utilized 

efficiently. For instance, Chortareas et al. (2013) report that the quality of 

economic freedom and governance indicators has a substantial positive effect on 

financial markets’ efficiency. This indicates that the financial markets become 

more transparent in terms of disclosing available information to the investors and 

also quickly observes newly available information. The financial market efficiency 

increases the market integration among the nations. Likewise, Bracker et al. 

(1999), Pretorius (2002), and Beine et al. (2010) suggest that free flow of goods 

and services among the countries will increase the economic dependence and thus 

increases the stock market dynamics among the countries.  

Similarly, the empirical findings of Yartey (2007) reveal that the law and order, 

democratic accountability and bureaucratic quality are the important factors for 

determining stock market development. Many other researchers (La Porta et al., 

1997; 1998; Demirguc-Kunt and Maksimovic, 1998; Johnson and Shleifer, 1999; 

Lombardo and Pagano, 2002; Yartey, 2007, 2008; Bartels et al., 2009; Toumi, 

2011) also document that the quality of governance indicators have considerable 
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influence on capital mobility and stock market development. Another researcher 

(Pretorius, 2002) argues that the differences in stock market development may lead 

to less comovement among the stock markets. Therefore, the author suggests that 

higher (lower) the differences among the stock market development then lower 

(higher) will be their stock market interdependence.  

This clearly evident from the prevailing literature that both economic freedom and 

governance indicators play a major role in determining the financial market 

development and integration. However, the previous studies failed to examine the 

effect of economic freedom and governance indicators on stock market 

correlations. Therefore, I fill this gap in the literature by exploring the impact of 

economic freedom and governance indicators on the stock market correlations of 

Australia and ten Asian countries. The definitions of economic freedom and 

governance indicators and their expected signs on stock market correlations are 

presented in Table 6.1 and 6.2.  

6.2 Hypothesis 

This study has developed testable hypothesis based on the prevailing theoretical 

and empirical literature. Previous studies have documented that the quality of 

economic freedom and governance indicators have a significant impact on the 

flow of portfolio and foreign direct investments into other countries. Therefore, in 

this study, I assume that the differences between economic freedom and 
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governance indicators of Australia and each of the Asian countries have no 

substantial effect on their stock market time-varying correlations.   

Null hypothesis H0: The differences between the quality of economic freedom and 

governance indicators among the countries have no significant impact on their 

stock market linkages. 
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Table 6. 1: Definition and expected signs of Economic freedom indicators  

Indicators Definition Supporting literature Expected sign 

Business freedom 

(Business) 

Business freedom is a quantitative measure of the ability to start, operate, and close a 

business; it represents the overall burden of regulation as well as the efficiency of 

government in the regulatory process. The business freedom score for each country is a 

number between 0 and 100, with 100 equalling the freest business environment. 

Yartey (2008) Positive 

Financial freedom 

(Financial) 

Financial freedom is a measure of banking efficiency as well as a measure of independence 

from government control and interference in the financial sector. State ownership of banks 

and other financial institutions such as insurers and capital markets reduces competition 

and generally lowers the level of available services. In an ideal banking and financing 

environment where a minimum level of government interference exists, independent 

central bank supervision and regulation of financial institutions are limited to enforcing 

contractual obligations and preventing fraud. Credit is allocated on market terms, and the 

government does not own financial institutions. Financial institutions provide various types 

of financial services to individuals and companies. Banks are free to extend credit, accept 

deposits, and conduct operations in foreign currencies. Foreign financial institutions 

operate freely and are treated the same as domestic institutions. 

Chortareas et al. (2013) Positive 

Fiscal freedom 

(Fiscal) 

Fiscal freedom is a measure of the tax burden imposed by government. It includes both the 

direct tax burden in terms of the top tax rates on individual and corporate incomes and the 

overall amount of tax revenue as a percentage of GDP.  

Cornell and French (1983) Positive 

Freedom from 

corruption 

(Corruption) 

Corruption erodes economic freedom by introducing insecurity and uncertainty into 

economic relationships. The score for this component is derived primarily from 

Transparency International’s Corruption Perceptions Index (CPI) for 2010, which measures 

the level of corruption in considered countries. 

Yartey (2007), Darley 

(2012), and Chortareas et 

al. (2013) 

Positive 

Government 

spending 

(Govtspending) 

Government Spending: This component considers the level of government expenditures as 

a percentage of GDP. Government expenditures, including consumption and transfers, 

account for the entire score. 

Chortareas et al. (2013) Positive 
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Cont’d  

Indicators Definition Supporting literature Expected sign 

Investment 

freedom 

(Investment) 

In an economically free country, there would be no constraints on the flow of investment 

capital. Individuals and firms would be allowed to move their resources into and out of 

specific activities, both internally and across the country’s borders, without restriction. 

Such an ideal country would receive a score of 100 on the investment freedom component 

of the Index of Economic Freedom. 

Eun and Janakiramanan 

(1986), Hietala (1989), and 

Bekaert (1995) 

Positive 

Monetary freedom 

(Monetary) 

Monetary freedom combines a measure of price stability with an assessment of price 

controls. Both inflation and price controls distort market activity. Price stability without 

microeconomic intervention is the ideal state for the free market. 

 Positive 

Property rights 

(Property) 

The property rights component is an assessment of the ability of individuals to accumulate 

private property, secured by clear laws that are fully enforced by the state. It measures the 

degree to which a country’s laws protect private property rights and the degree to which its 

government enforces those laws. It also assesses the likelihood that private property will be 

expropriated and analyses the independence of the judiciary, the existence of corruption 

within the judiciary, and the ability of individuals and businesses to enforce contracts. 

Chortareas et al. (2013) Positive 

Trade freedom 

(Tradefree) 

Trade freedom is a composite measure of the absence of tariff and non-tariff barriers that 

affect imports and exports of goods and services.  

Bracker et al. (1999), 

Pretorius (2002), and Beine 

et al. (2010)  

Positive 

Note: The definition of the economic freedom indicators are sourced from the Heritage Foundation (2015). 
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Table 6. 2: Definition and expected signs of Governance indicators  

Indicators Definition Supporting literature Expected sign 

Control of corruption 

(Corruption) 

Capturing perceptions of the extent to which public power is 

exercised for private gain, including both petty and grand forms of 

corruption, as well as "capture" of the state by elites and private 

interests. 

Darley (2012), and Yartey (2007) Positive 

Government 

effectiveness (Govt) 

Capturing perceptions of the quality of public services, the quality 

of the civil service and the degree of its independence from political 

pressures, the quality of policy formulation and implementation, and 

the credibility of the government's commitment to such policies. 

Yartey (2008) Positive 

Political stability and no 

violence (Political) 

Capturing perceptions of the likelihood that the government will be 

destabilized or overthrown by unconstitutional or violent means, 

including politically-motivated violence and terrorism. 

De Santis and Imrohoroglu 

(1997), Johnson and Shleifer 

(1999), Perotti and Van Oijen 

(2001), Lombardo and Pagano 

(2002), Yartey (2008), Bartels et 

al. (2009), and Toumi (2011) 

Positive 

Regulatory quality 

(Regulatory) 

Capturing perceptions of the ability of the government to formulate 

and implement sound policies and regulations that permit and 

promote private sector development. 

Bartel et al. (2009), Toumi 

(2011), and Darley (2012) 

Positive 

Rule of law (Law) Capturing perceptions of the extent to which agents have confidence 

in and abide by the rules of society, and in particular the quality of 

contract enforcement, property rights, the police, and the courts, as 

well as the likelihood of crime and violence. 

Laporta et al. (1997), Demirguc-

Kunt and Maksimovic (1998), 

Yartey (2007), and Yartey (2008) 

Positive 

Voice and accountability 

(Accountability) 

Capturing perceptions of the extent to which a country's citizens are 

able to participate in selecting their government, as well as freedom 

of expression, freedom of association, and a free media. 

La Porta et al. (1997, 1998), and 

Yartey (2007) 

Positive 

Note: The definition of the governance indicators are sourced from Kaufmann et al. (2010).  
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6.3 Empirical methodology  

Since the data on economic freedom and governance indicators are available on an 

annual basis, so the application of time series models becomes complicated due to 

the short duration of the sample periods. This study therefore uses panel 

econometric models for the analysis, since they have many advantages when 

compared to cross-section and time series models, particularly when the sample 

period is smaller. For example, a panel data set can provide more information, and 

can control individual heterogeneity, which will then increase the efficiency of the 

econometric estimation. One of the important properties of the panel data set is 

that it includes as many cross-sections (countries) as possible with a reasonable 

time span of observations, as this will enrich the outcome of the analysis. Hence, 

these estimates are more reliable and provide stable parameters. Further, panel 

data estimation can help to overcome the problems associated with deficient 

distributions and the stationarity issues that are often experienced in time series 

frameworks (shorter duration).  

This study aims to investigate the role of economic freedom and governance 

indicators on stock market interdependence from the perspective of Australian and 

Asian markets. For this purpose, the study first applies panel unit root tests to 

determine the distributional properties of the data series. The study then uses the 

AGDCC GARCH model to measure the time-varying dynamic conditional 

correlations between the stock returns of Australian and Asian markets. Finally, 
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the study empirically examines the impact of economic freedom and governance 

indicators using the panel regression models.44 The panel regression framework of 

these models is described below.  

In the first panel regression model, the study focuses on the economic freedom 

indicators; in the second model, it pays attention to the governance indicators. The 

first model is described as below:  

titititititit

ititittiittiti

TOPNTFRESTKPROMONINT

GSPFISFINFDICRPBUSCCOR









121110987

654321
     (6.1) 

where COR  is the dynamic time-varying correlation (Correlations), BUS  is the 

‘business freedom’ (Business), CRP  is the ‘freedom from corruption’ (Corruption), 

FDI is the ‘net inflow of foreign direct investment as a percentage of GDP’ (FDI), 

FIN  is the ‘financial freedom’ (Financial), FIS  is the ‘fiscal freedom’ (Fiscal), 

GSP  is the ‘government spending’ (Govtspending), INT  is the ‘investment 

freedom’ (Investment), MON is the ‘monetary freedom’ (Monetary), PRO  is the 

“property rights’ (Property), STK  is the ‘market capitalization of listed companies 

as a percentage of GDP’ (Stock), TFRE  is the ‘trade freedom’ (Tradefree),TOPN  is 

the ‘total trade (exports and imports) as a percentage of GDP’ (Tradeopen),  is the 

‘error term’, i  and t  represent cross-section and time-period, respectively.  

                                                 
44 The detailed discussion on the models is provided in the empirical chapter.  
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Similarly, the model with governance indicators is presented in the following 

equation: 

titititit

ititittititi

TRADESTOCKREGLTRYPOLTCL

LAWGOVTFDICORPTNACCOUNTCCORRE
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                 (6.2)              

where CORRE  is the dynamic time-varying correlation (Correlations), ACCOUNT is 

the ‘voice and accountability’ (Accountability), CORPTN is the ‘control of 

corruption’ (Corruption), FDI is the ‘net inflow of foreign direct investment as a 

percentage of GDP’ (FDI), GOVT  is the ‘government effectiveness’ (Govt), LAW is 

the ‘rule of law’ (Law), POLTCL is the ‘political stability and no violence’ 

(Political), REGLTRY  is the ‘regulatory quality’ (Regulatory), STOCK is the ‘stock 

market capitalization of listed companies as a percentage of GDP’ (Stock), TRADE

is the ‘total trade (exports and imports) as a percentage of GDP’ (Trade).  

6.3.1 Nature of data and measurement  

To examine the impact of economic freedom and governance indicators on stock 

market correlations of Australian and Asian markets, this study uses yearly data. 

First, the study uses weekly (Wednesday) closing price data on MSCI indices for 

Australian and Asian markets, including those in China, Hong Kong, India, 

Indonesia, Japan, Korea, Malaysia, the Philippines, Singapore and Thailand for the 

period January 1996 to December 2013. The required data have been collected 

from the Data Stream. The selected MSCI indices for this study are denominated 
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in common currency (the US dollar) to take into account any exchange rate 

fluctuations. This is an important factor to consider, particularly from the 

perspective of the international investment community. Second, using these 

weekly data, the study estimates time-varying correlations between Australian and 

Asian markets by employing the AGDCC GARCH model. From these weekly 

correlations, the study extracts end-of-year correlations to use as the dependent 

variable in the panel regression models.  

The third study estimates the impact of economic freedom indicators on stock 

market correlations using annual data from 1996 to 2013. The considered 

economic freedom indicators45 are business freedom (Business), financial freedom 

(Financial), fiscal freedom (Fiscal), freedom from corruption (Corruption), 

government spending (Govtspending), investment freedom (Investment), monetary 

freedom (Monetary), property rights (Property), trade freedom (Tradefree) and 

three other important variables such as foreign direct investment, net inflow as 

percentage of GDP (FDI), market capitalization of listed companies, as percentage 

of GDP (Stock) and total trade, as percentage of GDP (Tradeopen).46 The study 

takes the difference in these variables between Australia and each of the Asian 

countries to see their impact on stock market correlations.  

                                                 
45 The data on ‘economic freedom’ indicators has been collected from Heritage Research 

(http://www.heritage.org/index/explore?view=by-region-country-year). These economic freedom 

indicators are measured on a scale of 0 to 100. Where 0 indicates the lowest of economic freedom 

while 100 implies the highest economic freedom.  
46 The data on FDI, Market capitalization and trade openness has been collected from the World 

Development Indicators (WDI) online database supplied by the World Bank. 
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Finally, to investigate the impact of governance indicators on stock market 

interdependence, the study uses annual data from 2002 to 2013. The considered 

governance indicators47 are as follows: control of corruption (Corruption), 

government effectiveness (Govt), political stability and no violence (Political), 

regulatory quality (Regulatory), rule of law (Law), voice and accountability 

(Accountability) and three other important variables such as FDI, Stock, and 

Tradeopen. Similar to the above approach, this study takes the difference of these 

governance variables of Australia and each of the Asian countries to examine their 

impact on stock market correlations. In the following section, definitions of the 

economic freedom and governance indicators are provided.  

6.4 Empirical results 

6.4.1 Time-varying conditional correlations based on AGDCC approach 

The aim of this study is to empirically investigate the impact of economic freedom 

and governance indicators on stock market interdependence from the perspective 

of Australia and Asian countries. For this reason, the study employs panel 

regression models to identify the impact of these variables on stock market 

interdependence. To measure stock market interdependence or correlations, the 

study applies the AGDCC GARCH model on the closing stock price indices of 

Australian and Asian markets. Figure 6.1 presents the results of AGDCC, which 

indicate that correlations are time-varying and increasing over time between 

                                                 
47 The data on governance indicators has been collected from Kaufmann et al. (2010). 



211 
 

Australian and Asian markets. Further, this analysis reveals that an average 

Australian stock market has high correlations with Singapore (0.58) and Hong 

Kong (0.57) markets and has lowest correlations with the Indian stock market 

(0.38). The correlations of the Australian stock market with Asian markets are 

consistently increasing until the start (2007) of the global financial crisis (GFC). In 

the post GFC (from 2011 onwards), the correlations between Australian and Asian 

markets have started declining. These results suggest that the stock market 

interdependence between Australian and Asian markets is slightly reduced in the 

recent past. The detailed analyses of the above models are presented below.  

6.4.2 Results on economic freedom indicators 

6.4.2.1 Descriptive statistics on economic freedom indicators 

This study applied descriptive statistics on the variables to make clear the 

distributional properties of each data series. Table 6.3 presents descriptive 

statistics on the first difference of the data series. The results show that 

correlations, business, corruption, government spending, investment and property 

have positive averages, while FDI, financial, fiscal, monetary, stock, free trade and 

trade openness have negative means. Among all the variables, stock has the 

highest standard deviation while correlations have the lowest. The normal 

distribution of the data series is examined using the Jarque-Bera test. Results from 

this test suggest that the null hypothesis of normal distribution is not rejected for 

asset correlations only at the 5% significance level, while the null hypothesis of 
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normal distribution is strongly rejected for all other variables. This indicates that 

all the variables are not normally distributed, with the exception of correlations.  

Table 6. 3: Descriptive statistics on economic freedom indicators 

 Mean Std. 

Dev. 

Skewness Kurtosis Jarque-Bera Probability Observations 

Correlation 0.013 0.133 -0.038 2.552 1.548 0.461 180 

Business 1.513 5.549 1.741 8.331 304.029*** 0.000 180 

Corruption 1.167 8.511 4.027 23.532 3648.293*** 0.000 180 

FDI -0.163 4.887 0.174 6.962 118.619*** 0.000 180 

Financial -0.111 5.491 0.805 10.812 477.208*** 0.000 180 

Fiscal -0.168 2.933 -2.235 13.939 1047.301*** 0.000 180 

Govtspending 0.908 4.759 1.688 10.031 456.278*** 0.000 180 

Investment 0.972 6.582 0.346 7.125 131.222*** 0.000 180 

Monetary -0.098 4.209 0.326 12.095 623.563*** 0.000 180 

Property 0.778 4.602 2.705 16.309 1548.053*** 0.000 180 

Stock -0.602 41.228 1.361 13.569 893.401*** 0.000 180 

Tradefree -0.645 4.833 -1.579 10.934 546.944*** 0.000 180 

Tradeopen -1.352 14.373 0.358 10.919 474.202*** 0.000 180 

Note: ‘***’ indicates the statistical significance at 1% level. 

 

6.4.2.2 Unconditional correlations on economic freedom indicators 

The unconditional correlations among the variables are reported in Table 6.4. The 

results show that asset return correlations are positively correlated with corruption, 

FDI, government spending, monetary and stock; while business, financial, fiscal, 

investment, property, free trade and trade openness are negatively correlated. The 

positive correlations of asset returns with economic freedom indicators reveal that 

these variables contribute to higher stock market interdependence between 

Australian and Asian markets, while negative correlations imply that they -
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Figure 6. 1: Time-Varying AGDCC Correlations between Australia and Asian markets 
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Table 6. 4: Unconditional correlations on economic freedom indicators 

 Correlation Business Corruption FDI Financial Fiscal Govtspending Investment Monetary Property Stock Tradefree Tradeopen 

Correlation 1 -0.204 0.063 0.107 -0.065 -0.121 0.231 -0.060 0.035 -0.042 0.009 -0.055 -0.075 

Business  1 -0.131 0.216 0.057 0.101 -0.235 -0.077 -0.199 0.133 -0.011 -0.121 0.023 

Corruption   1 -0.049 0.063 -0.224 0.052 0.000 -0.128 0.011 0.178 0.083 0.014 

FDI    1 -0.094 0.048 0.100 -0.082 -0.037 0.048 0.254 0.118 0.071 

Financial     1 0.000 0.050 0.188 -0.012 0.092 0.028 -0.050 0.068 

Fiscal      1 -0.073 0.003 -0.037 -0.032 -0.025 0.240 0.056 

Govtspending       1 0.017 0.307 -0.019 0.044 0.070 -0.040 

Investment        1 0.123 -0.057 -0.078 0.084 0.003 

Monetary         1 -0.060 -0.093 0.110 -0.029 

Property          1 0.005 -0.001 0.042 

Stock           1 0.073 0.289 

Tradefree            1 0.010 

Tradeopen             1 

 

 

 

 

 



215 
 

Table 6. 5: Panel unit root tests on economic freedom indicators 

                

                  Method 

Correlation Business Corruption FDI Financial Fiscal Govt Spending 

Statistic Prob.a Statistic Prob.a Statistic Prob.a Statistic Prob.a Statistic Prob.a Statistic Prob.a Statistic Prob.a 

Null: Unit root (assumes common unit root process)          

Levin, Lin & Chu t -10.720*** 0.000 -9.824*** 0.000 -3.274*** 0.001 -13.066*** 0.000 -7.461*** 0.000 -8.670*** 0.000 -7.252*** 0.000 

Null: Unit root (assumes individual unit root process)          

Im, Pesaran and Shin W-stat  -10.036*** 0.000 -6.935*** 0.000 -9.154*** 0.000 -13.774*** 0.000 -4.539*** 0.000 -6.985*** 0.000 -6.031*** 0.000 

ADF - Fisher Chi-square 112.566*** 0.000 76.705*** 0.000 102.606*** 0.000 145.590*** 0.000 51.138*** 0.000 78.574*** 0.000 71.388*** 0.000 

PP - Fisher Chi-square 195.157*** 0.000 92.171*** 0.000 122.214*** 0.000 197.564*** 0.000 71.709*** 0.000 86.945*** 0.000 152.616*** 0.000 

 Investment Monetary Property Stock Trade Free Trade Open   

Null: Unit root (assumes common unit root process)          

Levin, Lin & Chu t -7.625*** 0.000 -7.919*** 0.000 -9.593*** 0.000 -11.628*** 0.000 -11.833*** 0.000 -11.884*** 0.000   

Null: Unit root (assumes individual unit root process)          

Im, Pesaran and Shin W-stat  -6.255*** 0.000 -6.095*** 0.000 -6.252*** 0.000 -11.001*** 0.000 -10.314*** 0.000 -9.154*** 0.000   

ADF - Fisher Chi-square 71.660*** 0.000 68.435*** 0.000 56.928*** 0.000 119.104*** 0.000 116.709*** 0.000 99.508*** 0.000   

PP - Fisher Chi-square 111.473*** 0.000 88.371*** 0.000 71.348*** 0.000 178.504*** 0.000 140.376*** 0.000 133.974*** 0.000   

Notes: ‘a’ Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests assume asymptotic normality. 

‘***’ indicates the statistical significance at 1% level. 
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- segment stock market interdependence. Further, the results indicate that there is 

no evidence of major correlations among the economic freedom indicators.    

6.4.2.3 Panel unit root tests on economic freedom indicators 

This study applied four types of panel unit root tests on the first differences of the 

data series to examine common – as well as individual – unit root processes. For 

example, the Levin et al. (2002) method tests the null hypothesis of unit root 

(assumes common unit root process across the cross-sections) against the 

alternative hypothesis of no unit root. On the other hand, the Im et al. (2003) test 

and the two Fisher type tests use Augmented Dickey and Fuller (ADF) (1979) and 

Phillips and Perron (PP) (1988) to test the null hypothesis of unit root (assumes 

individual unit root process across the cross-sections) against the alternative 

hypothesis of some cross-sections do not have a unit root. Table 6.5 presents the 

results of common as well as individual unit root tests. These results show that at 

first difference, the null hypothesis of unit root can be rejected at the 1% 

significance level for all the variables. These results therefore confirm that all the 

variables have a stationary at their first-order differences.  

6.4.2.4 Impact of economic freedom indicators on asset correlations  

To investigate the impact of economic indicators and three other variables – FDI, 

stock and trade openness – on stock market correlations, this study applies a panel 

regression model. Table 6.6 reports the short-run results. Model 1 results show that 

only business (negative) and govtspending (positive) have a statistically significant 
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impact on the stock market correlations. Similarly, Model 2 results display that 

along with business and govtspending, FDI (positive) also has a significant 

influence on the correlations. These short-run results suggest that the business 

freedom, government spending, and FDI inflows have substantial impact on the 

stock market interdependence of Australian and Asian markets.48   

Table 6. 6: Panel regression results on economic freedom indicators 

 Model-1 Model-2 

Variable Coefficient t-Statistic Prob. Coefficient t-Statistic Prob. 

Constant 0.013 1.140 0.256 0.014 1.226 0.222 

BUSINESS -0.004 -2.024** 0.045 -0.005 -2.405** 0.017 

CORRUPTION 0.000 0.225 0.823 0.000 0.395 0.694 

FINANCIAL -0.001 -0.775 0.439 -0.001 -0.509 0.612 

FISCAL -0.003 -0.890 0.375 -0.003 -0.811 0.419 

GOVTSPENDING 0.006 2.616** 0.010 0.005 2.300** 0.023 

INVESTMENTFREE -0.001 -0.698 0.486 -0.001 -0.639 0.524 

MONETARY -0.002 -0.609 0.543 -0.001 -0.543 0.588 

PROPERTY -0.001 -0.259 0.796 -0.001 -0.240 0.810 

TRADEFREE -0.002 -0.834 0.406 -0.003 -1.108 0.270 

FDI    0.004 1.856* 0.065 

STOCK    0.000 -0.391 0.696 

TRADEOPEN    -0.001 -0.793 0.429 

R-squared 0.101 0.128 

F-statistic (Prob.) 2.122 (0.030)** 1.105 (0.348) 

Note: ‘**’ & ‘*’ indicate the statistical significance at 5% and 10%, respectively.  

 

The economic freedom indicators, particularly business freedom and government 

spending, have significant negative and positive impacts on stock market 

                                                 
48 Since the reported t-statistics represent only for the statistical significance of individual 

coefficients and do not indicate the overall significance of the model. Therefore, we use the F-test 

values to confirm the goodness of fit of the model. The F-test results suggest that the model is 

appropriate. Therefore, there is no issue of omitted variable bias.      
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correlations. This means that greater differences in business freedom of Australia 

and Asian countries lead to reduced stock market correlations, and vice versa. This 

can be further explained as follows: Australia has higher business freedom and 

Asia (on average) has lower business freedom, which tends to negatively affect 

stock market linkages. In the case of government spending, the more the difference 

between Australia and Asia, the greater will be the significant positive impact on 

stock market correlations, and vice versa.  

6.4.3 Results on governance indicators 

6.4.3.1 Descriptive statistics on governance indicators 

The descriptive statistics are applied on the variables to examine the properties of 

each data series. Table 6.7 presents the descriptive statistics on the first difference 

of the data series. The findings indicate that correlations, political and regulatory 

variables have a positive mean, while accountability, corruption, FDI, government, 

law, stock and trade have a negative mean. Results on standard deviation show 

that stock has the highest while law and accountability have the lowest. The 

Jarque-Bera test is applied on the data series to examine the normal distributional 

properties. The results of the Jarque-Bera test imply that the null hypothesis of 

normal distribution can be rejected for correlations, corruption and government, 

while the null hypothesis cannot be rejected for all other variables. This indicates 

that correlations, corruption and government variables have normal distribution 

properties while all other variables do not.  
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6.4.3.2 Unconditional correlations on governance indicators 

The results of unconditional correlations among the variables are displayed in 

Table 6.8. The findings reveal that the asset correlations have positive correlations 

with accountability, corruption, FDI, government, political, regulatory, and stock, 

while it has negative correlations with only law and trade. The positive 

correlations suggest that the governance indicators are promoting for higher stock 

market interdependence while negative correlations imply that they reduce stock 

market interdependence. Further, unconditional correlations among the 

governance indicators suggest that there is no evidence of higher correlations.   

Table 6. 7: Descriptive statistics on governance indicators 

 Mean Std. Dev. Skewness Kurtosis Jarque-Bera Probability Observations 

Correlation 0.010 0.133 -0.083 2.796 0.317 0.854 110 

Accountability -0.002 0.097 1.589 8.595 189.780*** 0.000 110 

Corruption -0.011 0.159 -0.168 2.905 0.559 0.756 110 

FDI -0.472 5.042 0.105 4.763 14.449*** 0.001 110 

Govt -0.021 0.135 -0.165 3.692 2.696 0.260 110 

Law -0.006 0.095 0.036 4.280 7.528** 0.023 110 

Political 0.002 0.180 0.119 4.083 5.631* 0.060 110 

Regulatory 0.016 0.156 -0.559 3.300 6.134** 0.047 110 

Stock -5.521 42.343 1.712 14.605 671.037*** 0.000 110 

Trade -1.668 15.865 0.595 11.347 325.863*** 0.000 110 

Note: ‘***’ ‘**’ & ‘*’ indicates the statistical significance at 1%, 5% and 10%, respectively. 
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Table 6. 8: Unconditional correlations on governance indicators 

 Correlation Accountability Corruption FDI Govt Law Political Regulatory Stock Trade 

Correlation 1 0.157 0.272 0.181 0.097 -0.188 0.053 0.135 0.007 -0.125 

Accountability  1 0.238 0.000 0.032 0.269 0.295 0.115 -0.025 -0.073 

Corruption   1 0.245 0.350 0.207 0.185 0.494 0.063 -0.126 

FDI    1 0.218 0.289 0.280 0.390 0.189 0.043 

Govt     1 0.281 0.324 0.564 0.054 -0.159 

Law      1 0.515 0.247 0.081 0.083 

Political       1 0.269 -0.006 0.013 

Regulatory        1 0.198 0.073 

Stock         1 0.372 

Trade          1 

 

 

6.4.3.3 Panel unit root tests on governance indicators 

To examine the order of integration of the variables, the study employs four panel 

unit root tests on the first difference data. These unit root tests examine the 

common, as well as individual, unit root process. The unit root test results of the 

Levin et al. (2002), Im et al. (2003) and two Fisher type tests – the Augmented 

Dickey and Fuller (ADF) (1979) and Phillips and Perron (PP) (1988) – are 

presented in Table 6.9. The common, as well as individual, unit root test results 

show that at first difference, the null hypothesis of unit root can be rejected at the 

1% significance level for all the governance indicators. These findings suggest that 

all the variables are stationary at their first order difference.    
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Table 6. 9: Panel unit root test results on governance indicators 

Method Correlation Accountability Corruption FDI Govt 

Statistic Prob.a Statistic Prob.a Statistic Prob.a Statistic Prob.a Statistic Prob.a 

Null: Unit root (assumes common unit root process)            

Levin, Lin & Chu t* -14.107*** 0.000 -6.422*** 0.000 -6.230*** 0.000 -16.970*** 0.000 -15.972*** 0.000 

Null: Unit root (assumes individual unit root process)            

Im, Pesaran and Shin W-stat  -8.846*** 0.000 -3.971*** 0.000 -3.783*** 0.000 -11.293*** 0.000 -9.144*** 0.000 

ADF - Fisher Chi-square 96.963*** 0.000 47.987*** 0.000 50.227*** 0.000 117.369*** 0.000 98.856*** 0.000 

PP - Fisher Chi-square 109.362*** 0.000 50.719*** 0.000 46.839*** 0.001 217.231*** 0.000 124.872*** 0.000 

 Law Political Regulatory Stock Trade Open 

Null: Unit root (assumes common unit root process)            

Levin, Lin & Chu t* -7.541*** 0.000 -10.004*** 0.000 -13.178*** 0.000 -10.620*** 0.000 -10.193*** 0.000 

Null: Unit root (assumes individual unit root process)            

Im, Pesaran and Shin W-stat  -6.122*** 0.000 -7.199*** 0.000 -9.204*** 0.000 -8.043*** 0.000 -6.552*** 0.000 

ADF - Fisher Chi-square 69.558*** 0.000 80.948*** 0.000 101.927*** 0.000 89.674*** 0.000 74.972*** 0.000 

PP - Fisher Chi-square 81.025*** 0.000 118.600*** 0.000 136.339*** 0.000 125.089*** 0.000 102.406*** 0.000 

Notes: ‘a’ Probabilities for Fisher tests are computed using an asymptotic Chi -square distribution. All other tests assume asymptotic normality. 

‘***’ indicates the statistical significance at 1% level. 
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6.4.3.4 Impact of governance indicators on stock market correlations 

To examine the short-run impact of governance indicators, FDI, stock, and trade 

openness on the stock market correlations of Australian and Asian markets, the 

study employs panel regression models. The results of these models are presented 

in Table 6.10. The Model 1 results indicate that the corruption (positive) and law 

(negative) variables have a statistically significant influence on the stock market 

correlation, and that all other variables are statistically insignificant. Likewise, 

Model 2 results show that accountability; corruption, FDI (positive) and law 

(negative) have a statistically significant impact on the stock market correlations. 

These short-run results suggest that, among the statistically significant variables, 

the accountability and corruption variables have a larger positive impact while law 

has a substantial negative impact on the correlations. 49 

These findings indicate that greater differences of voice and accountability, and 

control of corruption in Australia and Asian countries, will have a positive and 

significant influence on stock market correlations. On the other hand, greater 

differences in rule of law will have a substantial negative impact on stock market 

correlations. The lower values for voice and accountability, low control of 

corruption, and inefficient rule of law imply a low quality of financial institutions 

in those countries. It can be further argued that global investors are more 

                                                 
49 The reported t-statistics represent only for the statistical significance of individual coefficients 

and do not indicate the overall significance of the model. Therefore, we use the F-test values to 

confirm the goodness of fit of the model. The F-test results suggest that the model is appropriate. 

Therefore, there is no issue of omitted variable bias.      
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concerned about the rule of law than the voice and accountability and control of 

corruption variables.  

Table 6. 10: Panel regression results on governance indicators 

Variable Coefficient t-Statistic Prob. Coefficient t-Statistic Prob. 

 Model-1 Model-2 

Constant 0.011 0.822 0.413 0.013 1.011 0.314 

Accountability 0.210 1.507 0.135 0.248 1.766* 0.080 

Corruption 0.220 2.391** 0.019 0.197 2.132** 0.036 

Govt 0.054 0.465 0.643 0.059 0.498 0.620 

Law -0.516 -3.311*** 0.001 -0.560 -3.543*** 0.001 

Political 0.094 1.125 0.263 0.070 0.831 0.408 

Regulation 0.011 0.105 0.917 -0.040 -0.363 0.718 

FDI    0.006 2.053** 0.043 

Stock    0.000 0.137 0.891 

Trade    0.000 -0.487 0.627 

R-squared 0.178 0.218 

F-statistic (Prob.) 3.726 (0.002)*** 3.093 (0.003)*** 

Where ‘***’ ‘**’ & ‘*’ indicates the statistical significance at 1%, 5% and 10%, respectively. 

 

6.5 Conclusion  

The objective of this study is to examine the impact of economic freedom, 

governance indicators, FDI, stock and trade openness on the stock market 

correlations of Australia and ten Asian countries (China, Hong Kong, India, 

Indonesia, Japan, Korea, Malaysia, the Philippines, Singapore and Thailand). For 

this purpose, the study collected annual data on economic freedom indicators from 

1996 to 2013 and on governance indicators from 2002 to 2013. Similarly, annual 

data on FDI inflows, stock market development and trade openness were also 
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collected for the respective periods. Using these annual data, this study constructed 

panel data sets for both economic freedom indicators and governance indicators 

separately, and added FDI, stock market development and trade openness variables 

to these data sets.   

To examine the impact of economic freedom, FDI, stock and tradeopen on the 

stock market correlations of Australia and Asia, the study employed panel 

regression models. The empirical results on economic freedom indicators suggest 

that the differences between business freedom, government spending and FDI 

have a significant impact on stock market correlations. Similarly, the analysis of 

governance indicators, FDI, stock and tradeopen on the stock market correlations 

suggest that the differences between accountability, corruption, law and FDI have 

substantial impact on the correlations. These analyses suggest that both economic 

freedom (differences between business freedom, government spending and FDI) 

and governance indicators (differences between accountability, corruption, law 

and FDI) have a substantial impact on the stock market correlations of Australian 

and Asian markets. Therefore, we reject the null hypothesis of the difference 

between the quality of economic freedom and governance indicators among the 

countries have no significant impact on their stock market linkages.  

The findings of this study make significant contributions to the body of knowledge 

on the determinants of stock market interdependence in the Australasian region. 

Further, this analysis also has important implications for policy and practice. First, 
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to the best of my knowledge this is the first study to examine the impact of 

economic freedom, governance indicators, FDI, stock and tradeopen on the stock 

market correlations of Australia and Asia. Second, in this context, this is also the 

first study to use the AGDCC GARCH model for measuring the stock market 

time-varying correlations between Australian and Asian markets. Third, the 

analysis of stock market interdependence and the role of economic freedom and 

governance indicators make a significant contribution to the existing literature.  

Fourth, these findings suggest that both economic freedom and governance 

indicators have a significant impact on stock market interdependence. Therefore, 

these findings have important policy implications. From the policy perspective, if 

stock markets are closely inter-linked or interdependent then there is a danger that 

shocks in one market may spill over to the other markets (the so-called “contagion 

effect”). Hence, it is important for policy makers to understand the factors that 

contribute to stock market interdependence. This study will therefore help them to 

formulate appropriate policies for smooth transition of resources across national 

boundaries for economic prosperity and risk-sharing. Finally, these findings also 

have important practical implications. For instance, portfolio diversification 

theories suggest that investors need to be aware of the extent of stock market 

interdependence. If stock markets are less than fully integrated, then potential 

diversification benefits exist for international investors. This means that the 

diversification benefits fully depend on the level of stock market interdependence. 
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Consequently, understanding the factors that drive stock market correlations is 

vitally important for investors if they are to take appropriate investment decisions. 

Further, this study reveals to global investors that they need to consider the 

differences in quality of economic freedom and governance indicators between the 

origin and host countries.    
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Chapter 7: Conclusion and contributions of thesis 
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Studying stock market cointegration relationships and comovements has 

significant implications for both policy makers and practitioners. Over the last 

three decades, policy makers of both developed and emerging economies have 

gone to great lengths to open up their economies, particularly their financial 

markets, in the aspiration of sharing the benefits and efficiencies of integrated 

world stock markets. Thereafter, global investors have increasingly searched for 

international portfolio diversification opportunities so as to gain higher risk-

adjusted returns. Due to the increasing globalization and stock markets’ 

integration, the opportunities for portfolio diversification and its benefits have 

significantly decreased. Therefore, it is especially important to understand the 

factors that influence stock market interdependence. This understanding will help 

policy makers and practitioners to frame their policies in order to take advantage 

of the prevailing opportunities.     

Traditionally, Australia’s major economic partners, particularly in terms of 

bilateral trade, have been the USA and the UK. During the last two decades there 

has been a significant shift in Australia’s economic linkages from the USA and the 

UK to Asian countries such as China, Hong Kong, India, Indonesia, Japan, Korea, 

Malaysia, the Philippines, Singapore and Thailand. This suggests that 

economically, Australia is integrating more with Asian countries than with its 

traditional partners. Theories of stock market interdependence, trade and asset 

pricing suggest that higher economic linkages among these countries can have 
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considerable impact on their stock markets’ interdependence. The empirical 

literature also indicates that stronger economic relations between the nations could 

foster increased co-dependence between stock markets. What is not yet clear from 

the literature are the factors that are expected to influence this interdependence, 

particularly from the perspective of Australian trading partners. Further, previous 

studies document that both trade linkages and geographical proximity play 

important roles in explaining stock market relationships. However, this is not yet 

clear in the context of the Australasian region. Finally, several studies report that 

the flow of portfolio and FDI investments into other countries is primarily 

determined by domestic factors such as political stability and the quality of 

institutions. However, the previous studies have failed to examine the impact of 

economic freedom and governance indicators on stock market correlations. All of 

these issues have motivated me to undertake this systematic investigation.  

The main objective of this thesis has been to examine the extent and manner of 

stock market interdependence from the perspective of Australia and its economic 

partners, and to identify the role of economic integration, economic freedom and 

governance indicators in this relationship. In order to achieve this objective, this 

study has pursued three inter-linked research questions: Does bilateral trade 

intensity matter for stock market linkages between Australia and its major, 

medium and minor trading partners? (RQ1); Do bilateral trade linkage and 

geographical proximity drive stock market short-term and long-term relationships 
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in the Australasian region? (RQ2); Do economic freedom and governance 

indicators determine the stock market relationships of Australia and Asian 

markets? (RQ3).  

More specifically, the first empirical study aimed to examine the extent and 

manner of stock market interdependence between Australia and its trading partners 

and to examine whether this is affected by trade intensity. Based on trade intensity, 

the study classified Australia’s trading partners into major, medium and minor 

categories. The study hypothesized that markets with greater (lower) trade 

intensity will be more (less) interdependent with Australia. To achieve the 

objective of the study, it employed various econometric models. For example, it 

explored long-run equilibrium relationships between the stock markets of 

Australia and its major, medium and minor trading partners using the cointegration 

methodology. Further, the study measured the time-varying conditional 

correlations between asset returns of Australia and its trading partners by applying 

AGDCC GARCH models. Finally, the study empirically investigated the 

relationship between trade intensity and stock market correlations using panel 

regression models.   

The second empirical study aimed to investigate the extent of the stock market 

relationship between Australia and Asia and test whether this relationship has been 

driven by the intensifying trade linkage between the two. The purpose of this study 

was to examine the extent to which regional economic integration, particularly 
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through the bilateral trade, has an impact on stock market dynamic 

interdependence in the Australasian region. In this regard, the study examined the 

long-term equilibrium relationship between the stock markets of Australia and ten 

Asian countries (China, Hong Kong, India, Indonesia, Japan, Malaysia, the 

Philippines, Singapore, South Korea and Thailand) based on the cointegration test. 

The study also investigated the time dynamics of this relationship using dynamic 

conditional correlations. Finally, the study empirically tested whether bilateral 

trade linkages affect this relationship. In this analysis, the study also took into 

account the effect of the GFC on the stock market correlations. 

The final empirical study aimed to investigate the impact of economic freedom, 

governance indicators, FDI, stock market development and trade openness on the 

stock market correlations of Australian and ten Asian markets (China, Hong Kong, 

India, Indonesia, Japan, Korea, Malaysia, the Philippines, Singapore and 

Thailand). First, the study employed the AGDCC GARCH model to estimate the 

time-varying correlations between the stock markets of Australia and Asia. The 

study then empirically examined the impact of economic freedom, governance 

indicators, FDI, stock market development and trade openness on the stock market 

correlations of Australia and Asia by using panel regression models.  

The empirical results of the first study suggest that there is evidence of a long-run 

equilibrium relationship between Australian stock markets with those of its major 

trading partners. This result confirms the rejection of the null hypothesis that the 
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strong bilateral trade linkages are not important for the long-run relationship 

between the stock markets of trading partners. Further, results from the dynamic 

conditional correlations of the AGDCC GARCH model show that the correlations 

between the stock markets of Australia and its trading partners are time-varying 

and increasing, in most cases, over the time period. This analysis also shows that 

correlations have significantly declined in the post GFC. The results of panel 

regression models suggest that there is a significant relationship between trade 

intensity and the stock market correlations of Australia and its major trading 

partners. These findings indicate that higher bilateral trade linkages lead to higher 

stock market comovements. In addition, the findings reveal that the GFC has had a 

significant impact on the correlations of Australia with its major and medium 

trading partners. The impact of the AFC on stock market correlations is limited to 

medium trading partners. This might be due to the fact that among the five 

medium trading partners, four are from Asia.  

Similarly, the empirical findings from the second study show that the stock 

markets of Australia and Asia are cointegrated in the long-run. The results of the 

dynamic conditional correlation analysis based on the AGDCC GARCH model 

indicate that Australian stock market correlations with the Asian markets are time-

varying, and in most cases the correlations have been increasing until 2011, and 

declining subsequent to that date. This analysis also reveals that on average the 

Australian market has higher correlations with the Asian developed markets and 
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lower correlations with the developing markets. Further, the study empirically 

examined the impact of trade intensity on the correlations of Australia with each of 

the Asian markets, as well as with Asia as a group.  The results indicate that the 

bilateral trade linkage drives Australia’s correlations with Indonesia, Japan, 

Malaysia and South Korea but not with the other markets. It is surprising to find 

that the bilateral trade linkage has no effect on the correlation between Australia 

and China, in spite of the fact that China is Australia’s biggest trading partner. The 

study conjectures that this is because the majority of Chinese firms are owned by 

the government and have not fully listed on the stock market, and that therefore 

there is no proper connection between the Chinese firms’ performance and stock 

market performance. These results also show that the GFC had a significant 

influence on the stock market correlations of Australia with India, Indonesia, 

Japan, Malaysia and Singapore. Further, panel regression results indicate that the 

trade relations between Australia and Asian countries have a significant positive 

impact on their stock market correlations over the time.  

Finally, the results of the third empirical study on economic freedom indicators 

suggest that the differences between business freedom, government spending and 

FDI have a significant impact on stock market correlations. Similarly, the analysis 

of governance indicators, FDI, stock market development and trade openness on 

the stock market correlations suggest that accountability, corruption, law and FDI 

have substantial impacts on the correlations. These results suggest that both 
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economic freedom and governance indicators, along with FDI, have a substantial 

impact on the stock market correlations of Australia and Asia.  

The findings of these three empirical studies show that the trade intensity, 

geographical proximity, economic freedom and governance indicators play an 

important role in explaining stock market linkages of Australia and its economic 

partners. Therefore, based on the findings, I can now make several conclusions in 

relation to the hypotheses which were framed, based on the theoretical and 

empirical evidence. The empirical findings of the first study (Chapter 4) show that 

higher trade intensity leads to higher stock market interdependence. Therefore, I 

reject the null hypothesis of ‘higher bilateral trade intensity among the countries 

has no effect on stock market interdependence’. Similarly, the second study 

(Chapter 5) findings show that both geographic proximity and economic 

integration have a substantial positive impact on the stock market relationships. As 

a result, I reject the null hypothesis of ‘geographical proximity and increasing 

economic integration have no significant impact on stock market linkages’. 

Finally, the third study (Chapter 6) results also indicate that both economic 

freedom and governance indicators have considerable impact on stock market 

linkages. Consequently, I also reject the null hypothesis of ‘the differences 

between the quality of economic freedom and governance indicators among the 

countries have no significant impact on their stock market linkages’.  
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The findings of this thesis suggest that the strong economic integration between 

countries can have considerable influence on their stock market correlations and 

cointegration relationships, particularly in the context of Australia and its trading 

partners. The results reported in this thesis are similar to those of Chen and Zhang 

(1997), Pretorius (2002), Forbes and Chinn (2004), Tavares (2009), Beine et al. 

(2010) and Wälti (2011), who document that higher trade linkages lead to higher 

stock market interdependence. In spite of that, this thesis is significantly different 

from previous studies as it has adopted several different approaches. The previous 

studies concluded that trading partners have higher stock market interdependence, 

but did not clearly distinguished trading partners in terms of major, medium and 

minor categories. This study addressed this gap by classifying markets in this way, 

based on the intensity of their trade linkages. Also, previous studies have not 

appropriately measured the stock market correlations. Most of the previous studies 

measured the stock market return correlations using the static model of Pearson 

correlations. This model fails to demonstrate the time-varying nature of stock 

market interdependence.  

To overcome this issue, and to present a more accurate measure of stock market 

dynamic interdependence, I used the AGDCC GARCH model. This is a robust 

model for estimating correlations as it incorporates asymmetries and asset-specific 

news impact on the correlations. Further, this thesis employed a large data set that 

covers more than 20 years, which significantly improved the reliability of the 
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results. Finally, this thesis addressed the impact of financial crises (such as the 

AFC and GFC) on stock market correlations. Given the advantages of this thesis, 

these results make important contributions to the body of knowledge and are also 

valuable for policy makers and portfolio managers. 

The findings of this thesis have made significant contributions to the body of 

knowledge, from both policy and practical standpoints. Particularly, the thesis 

contributes to the existing literature on the economic integration and stock market 

interdependence and also the impact of economic freedom and governance 

indicators on stock market relationships. Since, there is evidence of knowledge 

gap in the existing empirical literature. Particularly, with respect to, whether 

higher economic integration among the countries has any impact on their stock 

market linkages. Further, to what extent regional economic integration play role on 

their stock market interlinkages. Finally, several studies in the finance literature 

argue that foreign direct investment and portfolio investment into developing or 

least developed economies are mainly determined by domestic factors of the host 

countries. These include an efficient legal system, freedom of investment, political 

stability, tax system, voice and accountability, freedom from corruption, rule of 

law and so on. Therefore, this thesis aimed to fill these gaps in the literature. First, 

this thesis adds to the literature by exploring the bilateral trade intensity and its 

impact on stock market correlations of Australia and its trading (major, medium 

and minor) partners. Second, the thesis adds to the literature by addressing the 
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issue of regional economic integration (particularly, through bilateral trade) and its 

impact on stock market interdependence from the perspective of the Australasian 

region. Finally, this thesis will add to the literature on the issue of economic 

freedom and governance indicators and their role in explaining the stock market 

interdependence of Australian and Asian markets.  

From the policy perspective, if stock markets are closely inter-linked or 

interdependent, then there is a danger that shocks in one market may spill over to 

other markets (the so-called “contagion effect”). Hence, it is important for policy 

makers to understand the factors that contribute to stock market interdependence. 

This will therefore help them to formulate appropriate policies for the mobilization 

and smooth transition of resources across national boundaries in the interests of 

economic prosperity, risk-sharing and the efficient use of limited resources. 

Further, policy makers can also use this information to stabilize their financial 

systems, particularly in times of financial crisis. The policy makers may also 

develop policies to fight against capital mobility or capital flight when there is a 

need of capital within their own economy.  

Finally, these findings also have important practical implications. For instance, 

portfolio diversification theories suggest that investors need to be aware of the 

extent of stock market integration or interdependence. If stock markets are less 

than fully integrated, then potential diversification benefits exist for international 

investors. This means that the diversification benefits fully depend on the level of 
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stock market interdependence and its determinants. Therefore, understanding the 

factors that drive stock market correlations is important for investors if they are to 

take the appropriate investment decisions on portfolio diversification into other 

markets, and so gain higher risk-adjusted returns. As stated above, investors need 

to be aware of the quality of economic freedom and governance indicators in the 

countries where they are aiming to diversify their investments. The understanding 

of economic freedom and governance indicators will help global investors to 

decode where to diversify, without country-specific risks such as political and/or 

institutional ones. Further, this will convey to investors the extent to which these 

economic freedom and governance indicators influence stock market correlations 

over time.  

As discussed earlier, the potential for investment diversification relies mainly on 

the extent to which the stock markets are interdependent. For example, if stock 

markets are highly interdependent then the opportunities for portfolio 

diversification are minimal; if stock markets are less interdependent then potential 

opportunities exist for diversification for gaining higher risk-adjusted returns. If 

the degree of stock market interdependence is time-varying, which includes both 

increasing and decreasing situations, and then investors have to focus on the 

episodes of lower correlations to diversify. On this aspect, the thesis finds that 

correlations are time-varying. Therefore, Australian investors can still diversify 
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their investments into Asian markets so as to gain additional risk-adjusted returns 

in the short-run. 

To the best of my knowledge, this is the first study to empirically examine the 

impact of bilateral trade linkages on stock market correlations of Australia and its 

economic partners. This is also the first study to classify the trading partners of 

Australia into major, medium and minor categories, to examine whether trade 

intensity has any impact on stock market relationships from the perspective of 

Australia and its economic partners. Further, this is also the first study to examine 

regional economic integration and stock market linkages from the perspective of 

the Australasian region. Finally, to my knowledge this is also the first study to 

explore the role of economic freedom and governance indicators on stock market 

time-varying relationships of Australian and Asian markets. In this context, this is 

also the first study to employ the asymmetric generalized dynamic conditional 

correlation (AGDCC) GARCH model to measure the time-varying conditional 

correlations between stock market returns. The application of this model has many 

advantages over other GARCH models, as it incorporates asymmetries and asset-

specific news impact on the correlations, which other models fail to do. Another 

contribution of this study is that, from the body of knowledge and practical 

standpoints, it identifies the role of economic freedom and governance indicators 

in stock market linkages.  
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The main limitation of this thesis is that it looks only at the Australian perspective, 

and not at the perspective of its economic partners. This is because I have 

considered Australia as a case study, and wanted to understand the extent to which 

the Australian stock market is linked with its economic partner markets. Further, 

this thesis has not incorporated several other macroeconomic and market factors in 

the models, as it was aimed mainly at the impacts of trade, economic freedom and 

governance indicators on stock market correlations, rather than at the factors that 

drive stock market linkages. In spite of these limitations, this thesis still makes a 

number of contributions to the body of knowledge, from both policy and practical 

standpoints. Future research may be undertaken to look at the trading partners’ 

perspective, and may also include bilateral investment flows into the same model. 

In this thesis, I could not incorporate these features, as there is a severe limitation 

of data in the context of Australia and its economic partners. However, future 

research may look into these issues from other countries’ perspectives, if the data 

for these factors becomes available.   
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Appendix- I: GDP growth (annual %) 

Year Australia China HKong Germany Greece India Indonesia Japan Malaysia Philippines Portugal Singapore SKorea SLanka Thailand UStates 

1991 -0.43 9.18 5.70 5.11 3.10 1.06 8.93 3.32 9.55 -0.58 4.37 6.69 9.71 4.60 8.56 -0.06 

1992 0.40 14.24 6.23 1.92 0.70 5.48 7.22 0.82 8.89 0.34 1.09 7.09 5.77 4.40 8.08 3.55 

1993 4.02 13.96 6.20 -0.96 -1.60 4.75 7.25 0.17 9.89 2.12 -2.04 11.54 6.33 6.90 8.25 2.74 

1994 4.04 13.08 6.04 2.45 2.00 6.66 7.54 0.87 9.21 4.39 0.96 10.93 8.77 5.60 8.99 4.04 

1995 3.88 10.92 2.37 1.70 2.10 7.57 8.40 1.94 9.83 4.68 4.28 7.03 8.93 5.50 9.24 2.72 

1996 3.95 10.01 4.26 0.78 2.95 7.55 7.64 2.61 10.00 5.85 3.50 7.53 7.19 3.80 5.90 3.80 

1997 3.94 9.30 5.10 1.82 4.46 4.05 4.70 1.60 7.32 5.19 4.43 8.29 5.77 6.41 -1.37 4.48 

1998 4.43 7.83 -5.88 1.97 4.06 6.18 -13.13 -2.00 -7.36 -0.58 4.79 -2.23 -5.71 4.70 -10.51 4.45 

1999 5.00 7.62 2.51 1.99 3.07 8.85 0.79 -0.20 6.14 3.08 3.89 6.10 10.73 4.30 4.45 4.79 

2000 3.87 8.43 7.66 2.98 3.97 3.84 4.92 2.26 8.86 4.41 3.79 8.90 8.83 6.00 4.75 4.09 

2001 1.93 8.30 0.56 1.70 3.74 4.82 3.64 0.36 0.52 2.89 1.94 -0.95 4.53 -1.55 2.17 0.98 

2002 3.86 9.08 1.66 0.01 3.16 3.80 4.50 0.29 5.39 3.65 0.77 4.21 7.43 3.96 5.32 1.79 

2003 3.08 10.03 3.06 -0.72 6.64 7.86 4.78 1.69 5.79 4.97 -0.93 4.44 2.93 5.94 7.14 2.81 

2004 4.16 10.09 8.70 1.18 4.95 7.92 5.03 2.36 6.78 6.70 1.81 9.55 4.90 5.45 6.34 3.79 

2005 3.22 11.31 7.39 0.71 0.89 9.28 5.69 1.30 5.33 4.78 0.77 7.49 3.92 6.24 4.60 3.35 

2006 2.99 12.68 7.03 3.71 5.82 9.26 5.50 1.69 5.58 5.24 1.55 8.86 5.18 7.67 5.09 2.67 

2007 3.76 14.16 6.46 3.27 3.54 9.80 6.35 2.19 6.30 6.62 2.49 9.11 5.46 6.80 5.04 1.77 

2008 3.70 9.63 2.13 1.05 -0.44 3.89 6.01 -1.04 4.83 4.15 0.20 1.79 2.83 5.95 2.48 -0.26 

2009 1.73 9.21 -2.46 -5.64 -4.39 8.48 4.63 -5.53 -1.51 1.15 -2.98 -0.60 0.71 3.54 -2.33 -2.80 

2010 1.96 10.45 6.77 4.09 -5.45 10.26 6.22 4.65 7.43 7.63 1.90 15.24 6.50 8.02 7.81 2.53 

2011 2.32 9.30 4.79 3.59 -8.86 6.64 6.49 -0.45 5.19 3.66 -1.83 6.06 3.68 8.25 0.08 1.60 

2012 3.73 7.65 1.55 0.38 -6.57 4.74 6.26 1.75 5.64 6.80 -3.32 2.50 2.29 6.34 7.67 2.32 

Source: World Development Indicators (WDI), World Bank, 2014.   
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Appendix- II: GDP per capita (constant 2005 US$) 

Year Australia China HKong Germany Greece India Indonesia Japan Malaysia Philippines Portugal Singapore SKorea SLanka Thailand UStates 

1991 24614 498 18414 30026 16147 399 899 32110 3356 973 14902 17165 9591 732 1688 32508 

1992 24416 562 19399 30371 16082 413 948 32293 3560 953 15076 17837 10039 757 1809 33200 

1993 25149 634 20251 29884 15680 425 1000 32269 3813 951 14750 19398 10567 799 1945 33663 

1994 25890 708 20995 30512 15861 444 1058 32438 4060 970 14852 20854 11379 833 2105 34597 

1995 26572 777 21072 30939 16070 469 1129 32942 4348 993 15435 21651 12271 866 2280 35117 

1996 27261 846 21016 31091 16429 496 1197 33715 4662 1028 15914 22355 13028 890 2391 36029 

1997 28020 915 21904 31612 17055 507 1235 34163 4879 1057 16545 23409 13651 935 2333 37191 

1998 28959 978 20444 32229 17652 529 1057 33395 4409 1029 17250 22123 12778 967 2064 38397 

1999 30062 1043 20758 32848 18114 566 1050 33265 4569 1038 17820 23285 14049 995 2130 39775 

2000 30856 1122 22152 33783 18773 578 1086 33957 4862 1061 18365 24921 15162 1052 2206 40943 

2001 31030 1207 22113 34298 19413 596 1110 34003 4784 1069 18590 24027 15732 1052 2228 40936 

2002 31838 1307 22380 34244 19969 609 1143 34022 4941 1085 18631 24811 16807 1087 2319 41283 

2003 32416 1430 23110 33979 21228 647 1180 34521 5127 1116 18388 26297 17214 1136 2458 42079 

2004 33374 1564 24925 34387 22204 687 1222 35324 5372 1168 18676 28449 17990 1182 2590 43270 

2005 33996 1731 26650 34650 22326 740 1273 35781 5554 1201 18784 29870 18657 1242 2690 44308 

2006 34500 1940 28341 35976 23550 797 1324 36392 5756 1242 19042 31514 19528 1323 2813 45052 

2007 35574 2203 29915 37202 24307 863 1389 37185 6008 1301 19478 32983 20500 1400 2946 45417 

2008 36159 2403 30370 37665 24148 885 1452 36817 6186 1333 19489 31833 20928 1471 3015 44873 

2009 36035 2611 29559 35632 23086 948 1498 34822 5985 1326 18890 30700 20976 1505 2940 43234 

2010 36175 2870 31329 37146 21894 1032 1570 36473 6319 1403 19240 34758 22236 1610 3164 43961 

2011 36504 3122 32608 38470 20007 1086 1651 36203 6535 1430 18917 36103 22884 1725 3158 44342 

2012 37225 3345 32729 39273 18744 1123 1732 36912 6790 1501 18364 36110 23303 1883 3390 45038 

Source: World Development Indicators (WDI), World Bank, 2014.   
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Appendix-III: Total listed domestic companies 

Year Australia China HKong Germany Greece India Indonesia Japan Malaysia Philippines Portugal Singapore SKorea SLanka Thailand UStates 

1991 957 14 333 428 126 2556 141 2107 321 161 180 166 686 178 276 6742 

1992 1030 52 386 665 129 2781 155 2118 369 169 191 163 688 190 305 6699 

1993 1070 183 450 426 143 3263 174 2155 410 178 183 178 693 200 347 7246 

1994 1186 291 529 417 216 4413 216 2205 478 189 195 240 699 215 389 7692 

1995 1178 323 518 678 212 5398 238 2263 529 205 169 212 721 226 416 7671 

1996 1190 540 561 681 224 5999 253 2334 621 216 158 223 760 235 454 8479 

1997 1159 764 671 700 230 5843 282 2387 708 221 148 303 1135 239 431 8851 

1998 1162 853 693 741 244 5860 288 2416 736 221 135 321 1079 233 418 8450 

1999 1217 950 717 933 281 5863 277 2470 757 225 125 355 1178 239 392 7651 

2000 1330 1086 779 1022 329 5937 290 2561 795 228 109 418 1308 239 381 7524 

2001 1334 1160 857 749 338 5795 316 2471 809 232 97 386 1409 238 385 6355 

2002 1355 1235 968 715 341 5650 331 3058 865 235 63 434 1518 238 398 5685 

2003 1405 1296 972 684 339 5644 333 3116 897 234 55 551 1563 244 421 5295 

2004 1515 1384 1014 660 340 4730 331 3220 962 233 52 625 1573 245 464 5231 

2005 1643 1387 1020 648 307 4763 335 3279 1020 235 48 685 1620 239 504 5143 

2006 1751 1440 1021 656 318 4796 344 3362 1027 238 47 461 1694 237 518 5133 

2007 1913 1530 1029 658 292 4887 383 3844 1036 242 47 472 1767 235 475 5130 

2008 1924 1604 1251 638 300 4921 396 3299 977 244 49 455 1789 234 525 5603 

2009 1882 1700 1308 601 296 4955 398 3208 960 246 48 459 1778 231 535 4401 

2010 1913 2063 1396 571 287 4987 420 3553 957 251 47 461 1781 241 541 4279 

2011 1922 2342 1472 670 275 5112 440 3961 941 268 46 462 1792 253 545 4171 

2012 1959 2494 1459 665 267 5191 459 3470 921 268 46 472 1767 287 502 4102 

Source: World Development Indicators (WDI), World Bank, 2014.   
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Appendix- IV: Market capitalization of listed companies (% of GDP) 

Year Australia China HKong Germany Greece India Indonesia Japan Malaysia Philippines Portugal Singapore SKorea SLanka Thailand UStates 

1991 45.76 0.53 137.14 21.11 12.41 17.36 5.32 88.50 119.27 25.10 10.77 104.68 29.01 21.55 36.44 66.25 

1992 44.57 4.33 164.95 16.39 8.14 22.20 8.63 62.29 158.91 28.88 8.56 93.56 30.05 14.84 52.31 68.66 

1993 65.66 9.22 320.10 22.41 11.28 34.48 20.89 67.95 328.88 74.12 13.07 218.88 35.46 24.18 104.79 74.67 

1994 67.79 7.78 198.44 21.33 12.75 38.44 26.68 76.69 267.18 88.63 16.30 182.33 41.86 24.58 90.78 69.33 

1995 66.63 5.78 209.95 22.29 12.42 34.70 32.94 68.75 250.73 79.51 15.54 168.39 32.53 15.33 84.22 89.48 

1996 77.72 13.29 281.36 26.82 16.50 30.67 40.03 65.63 304.59 97.38 20.11 155.82 23.01 13.30 54.87 104.74 

1997 67.90 21.66 233.05 37.24 23.84 30.36 13.49 51.26 93.45 38.08 33.28 106.14 8.22 13.89 15.60 131.37 

1998 82.38 22.69 203.33 48.84 55.20 24.53 23.16 63.76 136.55 48.91 50.78 110.22 32.18 10.79 31.20 147.99 

1999 110.03 30.53 367.44 65.20 142.81 39.54 45.78 102.58 183.76 50.78 52.16 229.94 81.36 10.12 47.59 172.20 

2000 89.83 48.48 363.14 65.23 84.88 31.07 16.26 66.73 124.68 32.04 51.27 159.47 30.55 6.58 24.03 146.86 

2001 99.11 39.55 298.74 55.02 63.63 22.35 14.34 54.13 129.34 54.45 38.12 131.42 41.28 8.46 31.46 130.44 

2002 96.09 31.85 278.38 33.29 45.01 25.00 15.33 53.41 122.83 47.96 31.92 110.83 40.99 9.83 36.39 101.10 

2003 125.52 41.51 341.57 43.12 53.01 45.13 23.28 70.66 152.79 28.08 35.33 236.42 48.44 14.36 84.99 123.94 

2004 126.68 33.12 393.41 42.43 52.26 53.75 28.52 79.00 152.31 31.68 37.13 242.59 56.04 17.70 72.33 132.98 

2005 115.97 34.59 381.94 42.74 58.55 66.30 28.48 103.60 126.27 38.96 33.95 248.52 79.96 23.44 70.80 129.61 

2006 146.66 89.43 462.57 54.62 76.22 86.28 38.10 108.48 144.66 55.95 49.96 186.97 82.54 27.48 68.13 140.20 

2007 152.14 178.20 549.42 61.29 83.14 146.86 48.98 102.23 168.26 69.11 55.07 196.40 100.09 23.35 79.38 137.78 

2008 64.04 61.78 606.00 29.57 25.49 52.73 19.36 66.41 80.98 30.01 26.22 93.65 49.35 10.62 37.64 79.75 

2009 135.86 100.35 427.86 38.02 16.59 86.37 33.02 67.09 126.55 47.60 40.47 161.52 92.74 19.33 52.40 104.57 

2010 127.45 80.31 472.21 41.90 24.25 94.58 50.82 74.60 165.85 78.82 34.41 156.54 99.52 40.20 87.09 114.53 

2011 86.32 46.29 357.97 31.57 11.65 54.01 46.12 59.95 136.45 73.78 25.19 112.50 82.69 32.84 77.67 100.79 

2012 83.84 44.93 421.93 42.07 17.87 67.97 45.26 61.82 156.04 105.56 30.06 144.34 96.54 28.70 104.65 115.50 

Source: World Development Indicators (WDI), World Bank, 2014.   
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Appendix-V: Stocks traded, turnover ratio (%) 

Year Australia China HKong Germany Greece India Indonesia Japan Malaysia Philippines Portugal Singapore SKorea SLanka Thailand UStates 

1991 36.31 NA 101.44 17.27 37.59 53.65 39.22 32.92 19.88 17.16 29.96 44.14 82.41 7.28 100.80 61.09 

1992 31.14 164.44 120.38 14.21 53.47 36.71 41.48 22.98 28.48 22.54 36.72 29.22 114.16 6.75 153.16 48.52 

1993 38.71 147.35 74.68 24.88 47.21 26.71 40.70 35.35 97.87 24.27 44.71 89.92 172.12 19.54 91.85 69.70 

1994 44.71 231.93 98.63 37.78 44.95 24.23 29.43 33.38 60.36 30.75 36.80 60.66 172.84 26.02 61.21 69.87 

1995 42.52 116.36 109.47 38.09 37.29 17.21 25.32 33.34 36.43 25.45 24.46 42.80 99.05 9.06 41.83 85.68 

1996 52.19 328.62 123.16 40.17 44.20 76.98 40.79 37.06 65.51 36.56 33.22 28.66 110.52 6.97 36.77 92.84 

1997 56.45 230.90 71.61 72.10 113.45 126.10 71.47 47.19 76.50 36.40 65.81 49.86 186.10 15.67 39.24 103.23 

1998 51.57 130.12 79.40 82.05 54.42 126.89 41.44 40.26 31.11 30.36 93.37 50.54 174.12 14.79 73.98 106.21 

1999 51.37 134.19 64.50 132.81 51.95 192.43 46.18 52.51 39.76 51.21 63.03 66.91 319.58 12.70 89.21 123.47 

2000 56.55 158.29 79.12 60.37 61.32 306.50 31.48 69.93 44.59 24.07 85.51 52.09 376.55 10.85 52.95 200.78 

2001 64.36 81.26 121.23 37.87 34.77 192.91 38.79 67.53 17.53 9.33 50.99 46.92 359.50 12.75 108.46 200.57 

2002 78.16 67.55 139.89 32.03 43.47 163.31 49.22 71.87 22.65 7.71 45.60 51.20 337.32 21.11 115.39 203.35 

2003 76.71 83.34 129.62 43.96 48.04 138.89 34.91 87.99 34.31 8.42 42.95 53.05 235.72 35.03 115.38 122.59 

2004 75.52 113.29 123.69 37.47 46.29 113.68 43.10 102.11 33.42 13.96 58.61 32.12 168.51 18.28 91.72 126.54 

2005 77.97 82.55 145.97 48.30 43.29 92.23 54.18 118.78 26.92 20.12 60.68 40.37 209.79 24.27 73.93 129.21 

2006 86.98 101.97 173.95 60.84 50.84 93.08 44.33 132.15 32.12 20.72 82.05 62.19 172.54 14.87 75.80 182.81 

2007 110.50 180.10 179.68 64.04 89.11 83.97 64.38 141.55 53.47 34.09 122.20 122.01 201.55 12.42 64.19 216.46 

2008 103.11 121.30 193.27 27.11 130.54 85.19 71.30 153.23 33.24 22.16 82.15 101.56 181.18 17.21 78.20 404.07 

2009 78.78 229.61 107.16 71.28 132.73 119.35 83.27 127.08 32.94 26.01 54.71 102.80 237.62 14.20 112.08 348.58 

2010 90.08 164.37 103.04 67.70 160.12 75.62 48.11 114.49 27.07 22.55 34.56 82.88 168.94 23.57 104.80 189.06 

2011 93.97 188.21 134.51 46.50 157.59 56.26 37.21 108.91 32.00 20.36 50.31 74.81 195.14 25.11 85.11 187.62 

2012 84.65 164.44 91.77 37.93 123.08 54.63 23.30 99.85 28.57 16.15 41.85 43.31 139.22 9.18 70.44 124.60 

Source: World Development Indicators (WDI), World Bank, 2014.   
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Appendix-VI: Foreign direct investment, net inflows (BoP, current US$ million) 

Year Australia China HKong Germany Greece India Indonesia Japan Malaysia Philippines Portugal Singapore SKorea SLanka Thailand UStates 

1991 4312 4366 NA 4748 1135 74 1482 1286 3998 544 2448 4887 1180 48 2014 23180 

1992 5699 11156 NA -2117 1144 277 1777 2760 5183 228 1873 2204 728 123 2113 19810 

1993 4318 27515 NA 401 977 550 2004 119 5006 1238 1534 4686 588 194 1804 51380 

1994 5001 33787 NA 7290 981 973 2109 912 4342 1591 1270 8550 809 166 1366 46130 

1995 12026 35849 NA 11985 1053 2144 4346 39 4178 1478 685 11535 1776 56 2068 57800 

1996 6181 40180 NA 6429 1058 2426 6194 208 5078 1517 1347 9682 2325 120 2336 86520 

1997 7631 44237 NA 12796 984 3577 4677 3200 5137 1222 2357 13753 2844 430 3895 105590 

1998 5957 43751 14765 23636 776 2635 -241 3268 2163 2287 3004 7314 5412 193 7315 179030 

1999 3311 38753 24578 55907 567 2169 -1866 12308 3895 1247 1168 16578 9333 176 6103 289443 

2000 13618 38399 61924 210085 1083 3584 -4550 8227 3788 2240 6682 16484 9283 173 3366 321274 

2001 8261 44241 23776 26171 1585 5472 -2977 6191 554 195 6174 15087 3528 172 5067 167020 

2002 16992 49308 9682 53605 53 5626 145 9087 3203 1542 1755 6402 2392 197 3342 84370 

2003 8024 49457 13624 30934 1332 4323 -597 6238 2473 491 7255 11941 3526 229 5232 63750 

2004 36827 62108 34032 -9803 2105 5771 1896 7807 4624 688 1661 21026 9246 233 5860 145966 

2005 -25093 111210 40963 59856 690 7269 8336 5460 3925 1664 4428 18090 13643 272 8055 138327 

2006 30551 133273 44902 87440 5409 20029 4914 -2397 7691 2707 12642 36924 9162 480 9455 294288 

2007 44440 169390 62121 50844 1958 25228 6928 21631 9071 2919 5984 47733 8827 603 11327 340065 

2008 45160 186798 67035 30927 5733 43406 9318 24625 7573 1340 7519 12201 11188 752 8538 332734 

2009 28683 167071 54276 56669 2763 35581 4877 12226 115 2065 5319 23821 9022 404 4854 153788 

2010 35211 272987 82709 86053 534 27397 15292 7441 10886 1070 6187 55076 9497 478 9104 259344 

2011 63812 331592 96135 88993 1092 36499 20565 -851 15119 2007 11878 50368 9773 956 3868 257410 

2012 54477 295626 74887 50580 1663 23996 21201 849 9734 3215 13377 61160 9496 941 10692 217778 

Source: World Development Indicators (WDI), World Bank, 2014.  Where NA indicates data is not available.  


