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Abstract 

 

This thesis aims to assess the level of integration among the ASEAN capital markets, 

namely Indonesia, Malaysia, Philippines, Singapore, Thailand and Vietnam, by using daily 

and weekly indices between 2003 and 2013, under local currencies, Japanese Yen and the 

US Dollar. The period was also divided into three sub-periods, pre, during and after the 

crisis, which coincidentally the same period that ASEAN initiated major development 

plans. ASEAN formulated a blueprint for an establishment of ASEAN Economic 

Community by 2015, and endorsed an Implementation Plan that was specifically written 

for the goal of capital market integration. The thesis employs the techniques of beta and 

sigma convergence, and cointegration, to determine whether the markets are converging, 

and at what speed, to find evidence if the level of integration has deepened over time and 

to test for any long-run relationship that might exist between the markets.  The empirical 

results suggested that ASEAN capital markets are integrating, but the level of integration is 

quite far from complete. Beta convergence reveals the existence of convergence, taken 

Singapore as the benchmark; all countries on average are converging to Singapore at 

almost a maximum speed, and the panel regression supports the argument. Sigma 

convergence displays a consistent result of the markets moving closer to integration, and 

this is confirmed by cointegration analysis. Although there are mixed result in the period 

before the crisis, the period during and after the crisis confirmed that the markets are 

cointegrated, hence are not completely segmented. However, only one cointegrating 

relationship was detected, implying an existence of long-run relationship but is still 

limited. ASEAN aims for the capital market to fully integrate in 2015, the initiatives 

written in the implementation plan is still ongoing, it might be too soon to conclude if the 

integration will be realized as anticipated. The results, though, display a positive prospect 

as the markets are progressing towards integration. Strict monitoring mechanism is needed 

to closely track the progress of these markets, so the strategies and the programs set up for 

this objective can be readjusted accordingly to ensure a successful integration.   
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1.   Introduction 

The Association of Southeast Asia Nations or ASEAN has become an increasingly popular 

topic of discussions among politicians, business leaders, companies, international 

organization and researchers of many fields. It is a region of emerging economies that are 

growing rapidly. Although ASEAN and the idea of integration has been established since 

1967, and many initiatives concerning the economy, environment and security had been 

agreed on and implemented, it was in 2007 that the formal agreement of the establishment 

of ASEAN Economic Community (AEC) was declared, and the AEC Blueprint was 

written and endorsed. AEC is one of the three pillars that will make ASEAN a cohesive 

community, the other two being political security and socio-cultural pillars. The objective 

of AEC is to bring ASEAN to become a single market and production base, highly 

competitive region with equitable economic development and fully integrated into the 

global economy. One of the initiatives is to regionally integrate the ASEAN capital 

markets of six members, namely Indonesia, Malaysia, Philippines, Singapore, Thailand 

and Vietnam. 

Financial integration can be defined as ‘the extent to which markets are connected’ and 

ASEAN aims to create an integrated market where capital can move freely, issuers can 

raise capital anywhere and investors can invest anywhere. Development of the financial 

sector has been a salient policy goal for most ASEAN member since the mid-1980s, and in 

the early 1990s, most of ASEAN have slowly liberalized their capital markets. The 

purpose of liberalizing their capital markets is to strengthen financial intermediation, 

capacity, and risk management for national and regional growth and to reduce 

vulnerabilities to external shocks and market volatility. 

Financial integration will bring ‘holistic benefits’ to all stakeholders. Integration will drive 

economic growth and boosts consumption, investors will be a wider range of product 

offerings at a lower cost when financial intermediaries experience economies of scale and 

scope. Issuers have access to larger pool of funds, the region will adopt an improved 
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regulatory standard and small, less developed market will not be marginalized and will be 

indirectly assisted by the more developed markets to raise their standards as well. There 

are many benefits to be realized when the markets are fully integrated. But in order for that 

to happen, ASEAN needs a strict monitoring, surveillance system that can effectively and 

efficiently track the level of integration the region has achieved so far. Appropriate actions 

can then be taken, plans can be adjusted to optimize their efforts.  

This thesis aims to assess the level of integration of ASEAN capital markets between 2003 

and 2013, to observe if they are moving towards integration and track the progress after the 

formal release of the Implementation Plan in 2009. The finding of this thesis could be 

useful in assisting in the analysis of whether the integration process will be realized in 

2015, and is also an indirect implication to the international diversification benefits.  

1.1   Problem Statement 

In 2007, ASEAN leaders had formally adopted the ASEAN Economic Blueprint 2015 and 

the Implementation Plan was endorsed in 2009, with an aim of realizing capital market 

integration in 2015. The Implementation Plan acts as a guide that laid out the actions to be 

taken in order to achieve its goal. It is essential that the level of market integration will 

have to be assessed frequently in order to track the progress and readjust the plan and 

policies accordingly. The benefits that will come with market integration are not only for 

the financial sector, but will spillover on to economic development and domestic and 

international investors.  

The main objective that this paper is looking to achieve is to evaluate the progress of 

ASEAN capital market integration over the ten years period from 2003 to 2013, taken into 

account the period of 2007-2009 when two major events happened, when the global 

financial crisis hit and when the Economic Blueprint and Implementation Plan were 

adopted.  
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The questions this thesis looks forward to answer are:  

 Is the ASEAN market integrated?  

 Are there any changes in the integration level? 

 Is there a trend indicating further integration?  

 Does the ASEAN capital market exhibit any long-term relationship? 

1.2   Delimitations 

This thesis will focus on the recent development of one of the ASEAN three pillars, 

Economic Community concerning capital market integration. Capital market typically 

features bonds and stocks, but for this thesis, capital market refers to stock market 

only, and by ASEAN stock markets, we refer to six countries that are listed on 

ASEAN Exchange1, as they are the countries that are ready with the infrastructure, 

standard of practice and initiatives to integrate, these countries are Indonesia, 

Malaysia, Philippines, Singapore, Thailand and Vietnam. 

The study period will be from September 2003 to August 2013, the period will start 

in 2003 because we assume that from then on all countries have already recovered 

from the Asian financial crisis in 19972, and because we want to have as many 

observations as possible to assess the level of integration, we see that the period of 

ten years is appropriate. The index data are in daily and weekly frequency and are 

used as a whole period and divided into three sub-periods. The term capital market 

integration, financial integration, and market integration will be used 

interchangeably. 

Although each country in this region have different policy, inflation rate, and display 

diverse characteristics, we will not put emphasis on those aspects because we assume 

that the indices are already a reflection of those expectations. Moreover, the thesis takes 

into consideration the Implementation Plan written by the ASEAN Capital Markets Forum 

                                                           
1 ASEAN Exchange is a collaboration of seven stock exchanges in six ASEAN countries to promote development of 

ASEAN as an asset class, they initiated an ASEAN trading link and ASEAN exchanges website. 
2 Click & Plummer (2005) 
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(ACMF), which acknowledged that it was written under the scope of market regulators and 

does not go beyond into issues such as tax reforms. The plan is a guide of the 

programs to be implemented as well as the timing and steps. However, we did not 

manage to find all the information of each of the programs whether they are 

successfully implemented. Therefore we will base our analysis on the information 

that we were able to receive through press releases and stock exchanges newsletter, 

milestones were listed and most of them got introduced according to what was on 

schedule thus, we assume that the most of the plan is being implemented according to 

schedule.  

2.   Background 

2.1   ASEAN: "One Vision, One Identity, One Community" 

ASEAN or Association of Southeast Asian Nations was formed officially when Indonesia, 

Malaysia, Philippines, Singapore, and Thailand signed the Bangkok Declaration in August 

1967. From then, in the period of 30 years, Brunei, Burma, Cambodia, Laos and Vietnam 

joined the Association respectively, making up ten countries in total. The region has a 

combined GDP of USD 2 trillion, in which more than 90% is accounted for by the six 

markets that are under our study.3 Total population is about 600 million inhabitants, or 

about 10% of the world population. In addition, ASEAN has remain close with its dialogue 

partners, including Australia, Canada, China, India, Japan, South Korea, New Zealand , 

Russia, the US, the European Union, and the United Nations. ASEAN is a very diverse 

region; it is a combination of about 600 million people where each country has its own 

unique characteristics in the political, economic and social sense, abundant in different 

natural resources, speak different language and have different culture and life style. Yet, 

each has its own competitive advantage and weaknesses. For example, Singapore and 

                                                           
3 ASEAN Exchanges 
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Brunei have relatively more stable politically, but Singapore is very dependent on 

importing raw material and resources whereas Brunei is a very small market. 

The ASEAN community consists of three pillars that work in tandem; Political-Security, 

Economics and Socio-cultural.4  

 Political-Security 

Political stability is an important foundation for further regional development, this pillar 

emphasizes on ASEAN integration as a region to create confidence, stability and peace, 

free from military intimidation or other forms of threat such as drugs or international 

crimes. This pillar consists of three aims: 

1) To create a community that shares similar values of respect of different ideas and 

promote policies and other activities that are people-oriented 

2) To enable ASEAN to counter threats to stability and human security 

3) To create a strong bond among ASEAN countries and help support the stability of 

the whole region, not only with political stability, what will be achieved through 

this pillar is that the member countries will have new effective tools and 

mechanisms to tackle obstacles related to stability ie. political conflicts among 

member countries which will have to be resolved peacefully or other external 

threats such as terrorism, drug smuggling, pirates and international crime in which 

are not be resolved alone. 

 

 Economic 

The pressure from high competition in international trade, investment and economy is 

forcing countries to adapt themselves in order to gain the benefits from the world 

economy; this includes the Free Trade Agreements such as the European Union and 

NAFTA. Thus, ASEAN leaders had agreed on forming ASEAN Economic Community 

(AEC) by 2015 for the purpose of stability, prosperity, and competitiveness of ASEAN. 

                                                           
4 AEC Factbook 
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1) To make  ASEAN a single market and a single production base 

2) To promote the free movement of capital, products, services, investments, and 

skilled labour 

3) To support the new members of ASEAN ( Cambodia, Laos, Myanmar and Vietnam 

or CLMV) in reducing the development gap with other ASEAN countries and 

assist them in the integration process to enhance the benefits from integration 

4) To promote monetary and macroeconomic policies cooperation as well as 

deepening the development in logistics, legal, agricultural, energy, tourism, and 

human resources by education  and training. ASEAN Economic Community will 

be an important mechanism to expand regional trade and investment, creating 

bargaining and competitive capacity in the global arena, and improve the living 

standard and welfare of the people. 

 

 Socio-Cultural 

A goal of building a community that is people-oriented, sharing and caring. The people of 

the member states are to have a better well-being, livelihood, and welfare, and also 

promoting to the uniqueness of the culture of the region. This pillar focuses on cultivating 

the human, cultural and natural resources for sustained development in ASEAN. The six 

cooperation fundamentals include: 

1) Human Development 

2) Social Welfare and Protection 

3) Social Justice and Rights 

4) Environmental Sustainability 

5) Building and ASEAN Identity 

6) Narrowing the Development Gap 

During the 1900’s, ASEAN as a community put effort to improve member states’ 

economies as well as to promote peace and stability through various treaties and proposals 

such as Common Effective Preferential Tariff (CEPT) and Nuclear Weapon Free Zone 
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Treaty. Environmental issues had gained wider attention in the 21st century, initiatives such 

as ASEAN-Wildlife Enforcement Network, the Cebu Declaration on East Asian Energy 

Security and the Asia-Pacific Partnership on Clean Development and Climate was made.  

In regards to international network, ASEAN improves its existing ties with China, Japan 

and South Korea with the formation of ASEAN Plus Three, then expanded to an East Asia 

Summit or ASEAN Plus Six comprising of India, Australia and New Zealand and the Plus 

Three countries.  

2.2   ASEAN Economic Community 

In October 2003, at the ASEAN Summit in Bali, to recognize the initial ideal of setting up 

this association, the formation of ASEAN Economic Community (AEC) by 2020 was 

announced. The objective of AEC is to create a single market and production base, a 

highly competitive economic region with equitable economic development and a region 

that is fully integrated into the global economy. A goal to become a single market and 

production base will make ASEAN become more competitive and able to create new 

mechanisms to strengthen the implementation of its existing economic initiatives and 

institutional mechanisms of the region. It will improve the production network and 

ASEAN capacity to serve the global market, transaction costs will be reduced when tariffs 

and non-tariffs barrier will slowly be eliminated. It is to create a region that has free 

movement of goods, services, investments, skilled labour and freer flow of capital. There 

are twelve main industrial sectors that had high priority in the integration process; they are 

agro-based products, air travel, automotive, e-ASEAN, electronics, fisheries, healthcare, 

rubber based products, textiles and apparel, wood-based products, logistics, food, 

agriculture and forestry. A competitive economic region is the main goal of the creation of 

AEC, the member states have committed themselves to establish nation-wide policies and 

law that will help facilitate a level playing field and fair business environment which will 

enhance the regional economical performance in the long run. The region also will strive 

for elements that will enhance the competitiveness of the region economically which 

includes consumer protection, intellectual property rights, infrastructure development, 
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taxation and e-commerce. Moreover, ASEAN as a player in the global market, looking to 

integration itself to the global economy, to be able to compete internationally and remain a 

strong destination for foreign investment, they took two approaches.  Firstly, establishing 

external economic relations through Free Trade Agreements (FTA) and Closer Economic 

Partnerships (CEP), and secondly, enhancing their participation in global supply networks.  

At the ASEAN Summit in 2007, the ASEAN leader accelerated the establishment of AEC 

and adopted the ASEAN Economic Blueprint to create AEC by 2015. The Blueprint acts 

as a master plan, ‘identify characteristics and elements of AEC with clear targets and 

timeline for implementation of various measures.’5 Nevertheless, there are challenges for 

member states to overcome, newer countries such as Cambodia, Laos, Myanmar and 

Vietnam have to face lower funding and technical capacity needed to implement AEC 

measures, whereas the rest of the members are challenged in terms of liberalization and 

policy reforms. 6 

2.3   Financial Cooperation 

As part of achieving an economically integrated region of AEC,                                             

financial market is to be integrated by 2015. This is to facilitate greater trade and 

investment flows as well as promoting a well functional financial system of the whole 

region and inter-linked capital markets. ASEAN leaders agreed and endorsed three main 

elements that will help drive the region towards the goal of integration in 2015 which are 

indicated in the Roadmap for Monetary and Financial Integration of ASEAN (RIA-Fin).  

Financial services liberalization: liberalization of financial services progressively with the 

exception of some sub-sectors and transactions.  

Capital account liberalization: to improve the flow of capital, capital controls and 

restrictions are removed including the restrictions on current account transactions and FDI 

and portfolio flows. 

                                                           
5 AEC Factbook 
6 Singapore Institute of Foreign Affairs 
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Capital market development: to build capacity and infrastructure for ASEAN capital 

market development. Additionally, ‘An Implementation Plan for an Integrated Capital 

Market’ has been written to achieve the long-term goal of cross-border cooperation 

between ASEAN capital markets, enhancing market access, linkages and liquidity.   

Before the development for AEC, it was after the 1997 financial crisis that the ASEAN 

countries began to actively promote regional financial integration. They were putting focus 

on establishing a platform for development of the region's financial markets and creating a 

regional defense against the impact of financial crises that affects the market returns 

volatility, such as the ASEAN+3 Economic Review and Policy Dialogue, the Chiang Mai 

Initiative, the Asian Bond Market Initiative(ABMI), and the Asian Bond Fund Initiative. 

Chiang Mai Initiative is a multilateral currency swap facility of ASEAN+3, aimed to 

address short-term liquidity problem and supplement existing international financial 

agreement. ABMI has a goal to develop efficient and liquid bond markets in Asia; it is a 

one of the steps to achieve collaboration of ASEAN +3 with support from Asian 

Development Bank.  Due to the differences in each country characteristics, they needed a 

mechanism to disseminate information of the bond markets to give clear perspective of the 

market to the investors. AsianBondsOnline was launched and funded by Japan’s Ministry 

of Finance. Japan had been giving technical and research assistance support and capacity 

building programme for the ASEAN members through the Japan-ASEAN Financial 

Technical Assistance (JAFTA) Fund. The Credit Guarantee and Investment Facility 

(CGIF) was also launched to enhance corporate bond issuance in the ASEAN+3. On top of 

that, ASEAN+3 had created research group to conduct policies-oriented studies and 

identify policies issues to further the development of regional integration, as well as the 

formulation of regional economic monitoring and surveillance mechanism called ASEAN 

Surveillance Process (ASP). It started only as where senior officials exchange economic 

ideas and policy issues and to monitor and keep the region under surveillance and 

facilitates financial cooperation among the countries. Then followed by an establishment of 

a high level of Macroeconomic and Finance Surveillance Office (MFSO) mainly to 

perform a high level of financial and economic surveillance and monitoring in order to 
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make sure that the financial integration initiative will be realized in 2015. Other initiatives 

includes ASEAN Insurance Cooperation, Anti-Money Laundering and East Asia Finance 

Cooperation, an informal dialogue among East Asia Summit finance ministers  and 

officials discussing ways to further the cooperation such as how the region economic 

development could better fit the strong, sustainable framework made by the G-20 leaders. 

Another initiative that played an important role in achieving capital market integration is 

the ASEAN Capital Market Forum (ACMF). It is formed with groups of experts, national 

experts, ADB, plus inputs from ministries of finance, central banks and stock exchange. It 

was the ACMF who proposed the implementation plan for the ASEAN capital market 

integration and received endorsement by ASEAN finance ministers in 2009. The plan 

gives a comprehensive guide in building an integrated regional capital market, with clear 

steps and milestones in order to enhance the performance of financial intermediation, 

improve the capacity and risk management. 

Taken from the Implementation Plan, the core strategy is to create “a mutual 

recognition/harmonization process of expanding scope and country coverage, supported by 

efforts to liberalize capital account restrictions and to reform tax system, the establishment 

of trading and settlement system alliances and infrastructure, and a strengthened 

coordination and monitoring processes at both regional and country levels to support 

implementation”.7 

Since different markets are at different level of development and readiness, mutual 

recognition initiatives will be implemented bilaterally and then multilaterally. Also, cross-

border products and services will be made available for non-retail investors first then to 

retail investors.  

The ACMF acknowledged that global financial market is fast paced and is changing 

constantly; therefore recommendation will have to review and assess when the ACMF sees 

appropriate. The Plan comprises of three broad themes: 

                                                           
7 ACMF Implementation Plan 
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Creating an Enabling 

Environment for Regional 

Integration 

Creating the Market 

Infrastructure and 

Regionally Focused 

Products and Intermediaries  

Strengthening the 

Implementation Process 

· Mutual Recognition 

Framework. 

· ASEAN exchange 

alliance and governance 

framework. 

· Aligning domestic capital 

market development plan to 

support regional 

integration. 

  

· Promoting new products 

and building ASEAN as an 

asset class. 

· Reinforcing ASEAN 

working process. 

  
· Strengthening bond 

markets. 

  

 

ACMF had developed strategies to be undertaken in adhering to the implementation plan. 

It aims to create brand recognition of ASEAN as an asset class, enhance ASEAN 

regulatory standards and practices, build mutual and global trust in ASEAN standards 

through mutual recognition regimes, and facilitate flow and access to ASEAN markets.8 In 

creating brand recognition, ACMF seeks to offer a facilitative environment so private 

sectors can easily develop new products, increasing the variety of what ASEAN has to 

offer. To build confidence among investors, and to allow for cross-border offering of 

products and services, mutual and global trust will have to be enhanced, ASEAN will have 

to adopt practices that are in line with international standards set by the International 

Organization of Securities Commissions (IOSCO). Lastly, to ensure investors had access 

to ASEAN market and also to facilitate capital flows, six ASEAN Exchanges (Indonesia, 

Malaysia, Philippines, Singapore, Thailand and Viet Nam) agreed to establish an electronic 

link called ASEAN Exchange. 

Nevertheless, there are challenges that need to be considered, ACMF had analyzed the 

issues and prepared strategies in order to tackle the challenges. The challenges are risks of 

competition and marginalization of domestic markets, challenges to establish effective 

cross-border enforcement and dispute resolution, there are different level of sophistication 

                                                           
8 ASEAN Capital Market Forum 
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and financial literacy of retail investors and different prioritization of ASEAN integration 

efforts. To tackle the challenges, ACMF sees that mutual recognition agreements will not 

only help ease the competition but also generate mutual trust among members that could 

further enhance the integration efforts. An establishment of cross-border information 

sharing mechanisms will help ensure enforcement. Furthermore, ACMF will adopt a 

phased approach in solving the problem of retail investors having different level of 

financial knowledge, offering of products to retail investors will be in the later phase to 

give time for information distribution and ensure that prospectus brochures clearly label 

the details and risks involved.  

2.4   Capital Market 

In general, financial market has two components, money market and capital market. 

Money market is where very liquid and very short maturities assets are traded such as 

treasury bills, certificate of deposits (CDs) whereas capital market comprises of bond and 

stock market that trade long-term securities of maturity greater than a year. Capital markets 

are where the government issues bonds and companies issue equities or bonds in order to 

raise funds to make investments or for government spending. The market is divided into 

two; primary and secondary market. The primary market accommodates bonds or stocks 

that are issued for the first time, and are sold to hedge funds, pension funds or investment 

banks. Then the existing securities continue to trade among investors or traders in the 

secondary market, those securities that changes hands more frequently have higher 

liquidity and are more attractive to investors in the primary market, which could also 

transfer to a higher price. So, the function and the system of capital market is a very 

important component that influence the economy, securities can be traded by domestic and 

foreign investors which indirectly influences the country’s income through spending and 

investments.   



19 
 

2.5   Capital Market Integration 

According to Emiris (2002), Capital Market Integration can be defined as “when assets 

possessing the same risk characteristics have the same price even if they are traded on 

different markets, in completely integrated markets, investors face common and country-

specific risk, but price only common risk factors because country-specific risk is fully 

diversifiable”. 

The European Central Bank listed the characteristics that all the market participants in a 

financially integrated market must possess: 

 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  

According to Kose et al (2006), there are two broad categories of Capital Market 

Integration, De jure and De facto. De jure refers to integration by law and could be 

measured by literally counting the number of legal restrictions on cross-border capital 

flows such as price or quantity- based control, or on restriction of equity holding by non-

residents. The weakness is it does not indicate how effective these restrictions are being 

enforced. On the other hand, De facto is actual practice of the country on financial 

openness, and cross border activities that can be measured by observable indicators such as 

sum of foreign assets and liabilities as a percentage of GDP. 9 

2.6   Potential Benefits from Capital Market Integration 

Many regions are striving to integrate their capital markets as they believed it will bring 

significant benefits towards the integrated region. There are two perspectives of the 

                                                           
9 Park, C.Y. (2013) 
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benefits and costs that arise from integration, and they can be analysed from the point of 

view of the countries initiating the plan to integrate or from the view of individual 

participants in the financial sector.10 Agenor (2003) had extensively analyzed these 

benefits and costs. 

 International risk sharing for consumption smoothing 

Risk is shared among the countries when a country is allowed to access other countries’ 

capital markets. By being able to borrow capital during bad times such as when a country 

faces a recession, or lending capital during the good times like when a country economy is 

expanding, the risk is shared among those countries and the capital that flows through 

borrowing and lending helps smooth consumption. Especially if the nature of the shock is 

temporary, this ‘counter cyclical’ function of capital markets becomes quite important. 

 Domestic investment and growth 

In general, a country capital pool is constrained by its domestic saving, when a country has 

a wider access of capital from other countries through integration, it expands domestic 

investment and growth. As long as the marginal return from investment is at least the cost 

of capital, net foreign capital inflow can add on to the domestic saving which increases the 

level of physical capital per worker and in turn induce economic growth and improve the 

country’s welfare. This potential benefit can be larger for some type of capital inflow such 

as Foreign Direct Investment (FDI). 11 Emphasis of FDI were placed as early as 

MacDougall (1960) and later by Grossman and Helpman (1991) and Berthemy and 

Demurger (2000), that FDI may also have an indirect long-run effect as it brings in 

managerial and technological know-how, trainings and education that improve labour 

productivity. Spillovers through linkages to suppliers industry might reduce costs, and 

generate growth even though competition might increase in the beginning.12 Moreover, 

according to Levine (2001), financial integration can enhance growth through an increase 

                                                           
10 Agenor, P.R. (2003) 
11 Agenor, P.R. (2003) 
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in factor productivity as the liberalization of capital flows across border tends to accelerate 

the development of domestic capital markets.  

 Enhanced macroeconomic discipline 

According to Obstfeld (1998), free flow of capital across borders could discipline the 

policymakers and reduce policy mistakes. When capital can move freely, it indirectly 

rewards good policies and penalizes bad policies, mistakes in policies such as excess 

government borrowing will result in capital outflows. A study of Boyd and Smith (1992) 

demonstrated that when countries integrate financially, capital tends to flow out of the 

country with weak policies and institutions to a country with better macroeconomic 

policies and institutions, therefore indirectly putting integrated countries to aim for sound 

macroeconomic policies. 

 Increase banking system efficiency and financial stability 

Financial openness may increase the efficiency in the financial intermediary process, lower 

costs of investment and leads to higher growth.13 Capital can be allocated more efficiently 

from the fact that savings can flow more easily and at a lower cost. Levine (1996) and 

Caprio and Honohan (1999) proposed that when foreign banks penetrate into the domestic 

market, the quality and availability of financial services will increase, country’s access to 

capital will improve, domestic supervisory will develop therefore increase the domestic 

financial stability. Through the entry of foreign banks, the competition in the banking 

industry grows, inducing banks to strive for innovation and technology thus reduction of 

service fee. Foreign banks will also introduce new banking techniques and technology to 

help improve the efficiency of the sector, hence improving the quality of the financial 

services available. When the sector is opened beyond domestic boundaries, standards and 

legal framework will be set forcing domestic banks to adopt an improved framework. 

Domestic standard of supervisory will lift up overall, specifically if local foreign banks are 

supervised under the parent. Moreover, integration reduces the instability of the domestic 

financial system and the volatility in capital flows. For example, during financial 
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instability, individuals and businesses will shift their assets to foreign institutions which 

believed to be more stable than domestically-owned banks rather than transferring it 

through capital flight. Additionally, intermediary firms in the financial service industry 

will be able to achieve economies of scale and scope, allowing them to develop innovative 

services at a lower price and expand their customer base being the whole integrated region. 

 Increased opportunities for less developed capital market 

Countries that are less developed in their capital market structure are often overlooked 

because they are usually small and only offer a few illiquid financial products and services. 

With the introduction of capital market integration plan, they will be less marginalized 

because of the new regulatory framework that they will have to follow, and as the market 

developed as a region, the more developed markets will help improve the less developed 

markets at a faster pace. They will adopt the standards faster, and able to extend their 

limitations.  

 Better opportunities for investors and borrowers 

Through integration and increased competition, investors are offered with product and 

service innovation at a lower cost. They can extend their portfolio diversification and can 

allocate their capital at the location where it is most productive. Regulation of cross-border 

traders and investment will be strengthened and regulators are able to offer greater 

protection for investors and increase their investment confidence. As cross-border capital 

flows multiplies, the stock market liquidity elevates and in turn lower the cost of capital for 

borrowers and transaction costs for investors. Borrowers will be able to tap into a larger 

pool of funding sources and will face lesser administrative burden and costs as the 

harmonization of the standard procedure applied to the whole region.14 
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2.7   Potential costs from Capital Market Integration 

Despite many benefits that could arise from capital market integration, there are potential 

costs and weaknesses to be considered as well. Agenor (2003) extensively describes the 

costs that integration could bring.   

 Concentration in capital flows but lack of access 

The positive side would suggest that the region’s financial integration could bring more 

inflows into less developed capital markets that would normally be overlooked. However, 

the potential cost taken from historical evidences of when markets integrate is capital tends 

to flow to a few countries that is relatively more developed. So even though the markets 

are integrated, the small economies would still not have the access to the funds.15  

 Domestic misallocation of capital flows 

Capital could be misallocated due to the pre-existing distortion of domestic financial 

system especially in countries with weak banks and poor supervision. When those banks 

act as an intermediary in loan agreement, moral hazard problems relating to deposit 

insurance might occur, lenders could be engaging in a high risk and more concentrated 

loan deals.  Razin, Sadka and Yeun (1999) brought up an example concerning the Foreign 

Direct Investment (FDI) and the use of asymmetric information that result in a domestic 

misallocation of capital. They argue that foreign investors with large amount of funds 

might gain inside information and choose to invest in those particular firms or industries 

that are relatively more productive and selling those with low productivity to domestic 

investors, and that could lead to an over investment of foreign investors in particular 

sector.  

 Loss of macroeconomic stability 

A large capital flow that come with financial openness can produce an undesirable effect 

on the macroeconomic aspect such as rapid monetary expansion, inflationary pressures, 

real exchange rate appreciation and current account deficit. Countries with different 
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exchange rate regimes will face different impacts; flexible exchange rate regimes will 

eventually self correct, but more severe impact would result in a fixed exchange rate 

regime.16  

 Pro-cyclicality of short-term flows 

The potential benefit that countries will be able to borrow in bad time and lend in good 

times might just become fiction. Rather, pro-cyclicality may take place and the country 

will only be able to borrow in good times, but during bad time encounter credit constraints. 

Macroeconomic instability may deepen if favourable shocks attract larger capital inflows 

and boost consumption at an unsustainable level, forcing countries to over-adjust when 

adverse shocks hit.  

 Herding, contagion and volatility of capital flows 

Financial openness might be associated with high level of volatility of capital movements. 

Capital flows in and out of the country from fundamental analysis and speculation, so 

investors’ sentiments can constantly change from new information, thus markets has the 

potential to fluctuate excessively on a scale that can create financial crises.17 Volatility 

augmented from herding behavior and contagion effects. Herding, whether rational or 

irrational, results in a large movement of capital flows in or out of particular assets and 

worsens the asset price fluctuations. Contagion effects can occur when a country faces a 

sudden shock that transmits that negative effect to the neighbouring countries or to the 

whole region. Indirect effects also come with competitiveness effects and terms-of-trade 

shocks. An example would be when Thai Baht suddenly depreciated in 1997, the shock 

expanded and spread throughout South Asia and became what is known as the Asian 

financial crisis.  

 Risk of entry by foreign banks 

Although the penetration of foreign banks could bring in many benefits, it could also yield 

a few weaknesses. First, it is possible that foreign banks would be more willing to lend to a 
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more creditworthy borrowers typically includes large corporations, and if this becomes a 

trend for foreign banks, it will be less likely that their entry would enhance the efficiency 

of capital allocation. Second, with higher pressure from competition, foreign banks might 

acquire local banks or local banks might merge, and create a concentration of banks. This 

concentration might provoke a monopoly power and could potentially reduce loan amount 

and increase of interest rate resulting to a higher degree of inefficiency, and the risk of 

failure of the few banks also rises thereby increase the risk of possible financial disruption.  

2.8   Measuring Financial Integration 

In many literatures of the subject on capital market integration, there are three broad 

approaches to measure how much the market is integrated, new-based, quantity based 

measures and price-based measures.18 

First, quantity based measures deal with the actual capital flows and cross-border activities 

reflecting the region’s financial openness. It links to saving-investment theory of Feldstein 

and Horioka (1980), if the market is fully integrated; there should a very low correlation 

between domestic savings and investment because capital for domestic investment is no 

longer constrained to be only domestic savings. This type of measure is used to interpret 

integration by measuring the change of actual flows and restrictions.  

Second, news-based measures reflects the new information that is released, if markets are 

integrated, portfolios should be well-diversified and new information will not have a 

significant impact on price, but global news  should have relatively larger impact. 

Third, price-based measure links back to the economic theory of ‘the law of one price’, it is 

believed that when the market is fully integrated, the assets with similar risk profiles will 

be priced the same, and the price movements will be closely correlated. So, integration can 

be measured by the variance of prices or return on assets. The advantage of this measure is 

that the data needed for this investigation is simple and straight forward, which makes this 

approach more reliable than quantity based approach, especially when dealing with lower 
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income countries. Furthermore, the price data are available in high frequency making it 

feasible to measure the integration in a short period of time and the dynamic progress of 

market integration. An example of such measures is the concept of beta and sigma 

convergence. 

The choice of measurement will depend on the markets structure, availability of data, and 

other characteristics that will have a meaningful effect on the measurement chosen. 

2.9   ASEAN Capital Market Integration 

Each ASEAN countries are unique, not only in its political and economical characteristics, 

culture, and language, but also the way things work, GDP, progress in development and 

infrastructure. These differences bring charms as well as difficulties in integration. Even 

though there are ten countries in the region, we can only picked out six markets for this 

analysis because the other four are not ready for the integration process, in which the sixth 

market, Vietnam, had only been added to existing literatures recently as well. 

ASEAN had planned on developing the financial sector since the 1980s and members have 

gradually liberalized their stock markets in early 1990s. Singapore was the first to 

liberalize and became the leader of the region, even though not having the highest number 

of listed securities, but the highest market capitalization value. Indonesia and Thailand are 

relatively the same size Vietnam, as a new entry, has the smallest market.  

            Table 1: ASEAN-6 Market Capitalization and No. of Listed Securities 

Economy  

Market 

Capitalization (in 

billion USD) 

Number of 

Listed 

Securities 

Malaysia Bursa 462.51 910 

Indonesia SE 378.22 479 

Philippine PSE 208.67 253 

Singapore STI 722.84 782 

Thailand SET Index  354.52 574 

Vietnam 43.00 398 
     Source: World Federation of Exchanges, as of August 2013 

     Vietnam’s data are taken from the study conducted by Citibank 
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The market indices tend to move together throughout the entire period under study, 

indicating correlation among all the markets, and got similar external impact such as 

globalization and financial crisis. 

Figure 1: Movement of ASEAN-6 Indices in daily local currency

 
 

 

Table 2: ASEAN daily descriptive statistics 

  Indonesia Malaysia Philippines Singapore Thailand Vietnam 

 Mean  2384.832  1213.990  3224.905  2645.112  839.8343  465.3193 

 Median  2252.039  1242.035  2947.455  2773.265  738.8250  442.7150 

 Maximum  5214.976  1810.000  7392.200  3831.190  1643.430  1170.670 

 Minimum  558.2490  733.4500  1233.870  1485.750  384.1500  131.4400 

 Std. Dev.  1268.441  300.2780  1425.618  555.1711  266.0218  221.6172 

 Skewness  0.362584  0.149068  0.847671 -0.33634  1.040068  1.332343 

 Kurtosis  1.874221  1.655840  3.015973  1.973740  3.532857  4.549845 
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Table 3: Correlation 

 

Indonesia Malaysia Philippines Singapore Thailand Vietnam 

Indonesia 1 0.9739471 0.9611996 0.7643784 0.8895909 0.2392412 

Malaysia 0.9739471 1 0.9502694 0.8524385 0.8662262 0.387896 

Philippines 0.9611996 0.9502694 1 0.7636304 0.9395271 0.2951187 

Singapore 0.7643784 0.8524385 0.7636304 1 0.6562128 0.7218414 

Thailand 0.8895909 0.8662262 0.9395271 0.6562128 1 0.1017716 

Vietnam 0.2392412 0.387896 0.2951187 0.7218414 0.1017716 1 
Source: Author’s calculation 

All of the original five ASEAN countries are highly correlated with each other, with the 

exception of Vietnam. Among the ASEAN-5, Malaysia and Indonesia has the highest 

correlation with each other, and Singapore and Thailand has the lowest comparatively, 

while Vietnam has a low correlation with all of the countries except Singapore. 

ASEAN plan of integration is believed to bring more benefits than costs, not just for the 

countries participating, but for the whole region in the long run. The newest participant has 

a very small market relatively to the five main ones, and there are still four other markets  

that are even smaller and very illiquid which are considered not to be so attractive to 

investors and are not helping in the flow of capital for further development. Laos’s stock 

market has two companies listed on their exchange, one on Cambodia’s, two on 

Myanmar’s19, and Brunei had just announced the establishment of a stock market in 

October 2013.20 Once integration in 2015 is realized, the main markets will be able to put 

other smaller markets in line for the practices and standards and assist them to grow faster. 

Capital markets in ASEAN are also vulnerable to external shocks, even though further 

integration might increases the risk of financial contagion, being integrated also means 

countries can work together and could eliminate shocks faster.  

Previous studies taken from ASEAN research group has shown limited progress. 

Discussion of regulators and market players has highlighted various factors that impede 

regional integration. Firstly, the difference in the level of capital markets development and 
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20 Too,D & Begawan, B.S. (2013) 
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the practice according to global standards. This creates difficulties in coordination and 

alignment of goals. Second, some market participants believe that their domestic market 

should be integrating with the world rather than the regional integration, therefore it is 

essential to be able to convey the benefits of regional integration to the participants. Third, 

with the difference perception in the benefits and costs that will be brought about from 

integration, different countries have different development plans and strategies outlined, 

hence creating a problem that not all the members are aligning their policies with the goal 

of integration. Fourth, the lack of clarity on the coordination and monitoring mechanisms 

in ASEAN, although many initiatives have been proposed, the mechanism to ensure that 

the implementation does follow is weak. The challenge is to establish a well set-up 

program to incorporate and reinforce initiatives and into development programs.  

According to what was written in the Implementation Plan, key milestones are listed: 

Table 4: Key milestones towards market integration 
Harmonization of Standards 

 Disclosure Standards 

 Listing and Corporate Governance standards: by 2012 

Mutual Recognition (MR) 

 Market professional (financial advisor) by 2012 

 Cross-border product offerings: 

o Equity: dual listings of top tier companies to be allowed by 2010 

o Debt securities and collective investment schemes (CIS) 

 MR for offers to non-retail investors in H1, 2012 

 MR for plain products offer to retail investors by 2012 

 MR for complex products offers to retail investors in 2013 

Infrastructure Linkages 

 Participate to go live fist are Bursa Malaysia and SET in 2011 

 Settlement linkages in 2012 

Source: Securities and Exchanges Commission, Thailand 
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The milestone listed the program with the year to be realized, most of programs were set 

out according to plan, but some got implemented a little later than planned. Disclosure of 

standards was completed in 2010, and corporate governance standards was set out by the 

release of corporate score card in June 201321, which was a little delay from schedule. The 

OECD principles of corporate governance were used as a benchmark in the developing this 

score card. This card will help raise governance standard and practices to well-governed 

ASEAN companies. The infrastructure was also a bit delayed from plan, the ASEAN 

trading link was launched in 2012, began with three markets of Malaysia, Singapore and 

Thailand. The group later launched ASEAN Exchange website that provide ASEAN 

market data and promote the region’s blue chip equities to global investors and to extend 

the link of the markets.22 ASEAN trading link is an online platform that facilitates 

connections between local traders and allow cross-border trades allows a client in 

Singapore to trade securities in Malaysia. Recently, ASEAN has established an ASEAN 

Collaborative Investment Scheme (CIS) Framework which is expected to launch in the 

first half of 2014 by Singapore, Malaysia and Thailand market. This scheme will facilitate 

cross-border offering of CIS such as unit trust.23  

Mainly the three markets of Singapore, Malaysia and Thailand are the first three to launch 

a new program and other four markets are expected to join at later dates.  
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22 Samboh, E.(2012) 
23 Kok, C. (2013) 
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3.   Literature Review 

A great deal of research was conducted to assess the level of financial integration, mainly 

to either assess the progress of the region’s market integration for further policy plan and 

implementation, or to examine the benefits of international portfolio diversification. The 

research is done for both the regions such as the Euro area or Asian emerging markets that 

are clearly labeled to belong to the same community, and for distinct countries such as the 

US and Japan.   

This thesis main objective is to assess ASEAN capital market integration, to examine its 

progress following the stages of the implementation plan. An IMF paper by Yabara, M. 

(2012) shares a similar aim, to study the progress of market integration in East African 

Community after noticeable actions were taken to develop their domestic capital markets. 

The assessment was built on bond and stock markets of Uganda, Tanzania, Rwanda and 

Kenya in the period 2001-2010, by the use of convergence approach, namely beta 

(measuring speed of convergence) and sigma (measuring the degree of integration), and 

cointegration analysis. The paper argued the existence of convergence, but that did not 

deepened over the years, and although the aim is to develop the market as a whole, only 

the stock market seems to have a much faster pace in converging to integrate. 

Cointegration analysis indicated no long-run relationship among the EAC stock markets, 

thus concluded that further policies and strategies are needed to be put in place to drive 

these markets towards integration in the long-run.  

3.1   Studies of Financial Integration using Convergence Approach 

The concept of convergence is a widely accepted concept to employ in assessing the 

degree of market integration. Integration is explained with the concept of the law of one 

price that is said to be realized when countries’ returns converge. Numerous papers with an 

aim to assess the integration of either a group of distinct countries or a regions’ financial 

market have adopted a convergence approach and use money market, exchange rate and 

equity market as indicators of assessment. It was acknowledged to have been developed 
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from an economic growth theory developed by Barro and Sala-i-Martin (1992). The first 

research that adapted this concept to the context of financial integration was Adam et al. 

(2002) who selected interbank rates, 10 year bond yields, mortgage and corporate loans 

rate to assess the degree of integration between countries within the euro area. There was 

evidence showing an increasing level of integration within the Euro area, particularly after 

1999 when interbank rates collapsed to a single market, though the long-term bond market 

had not reach full integration and convergence speed of mortgage and corporate loan rates 

were rather slow.  

The concept was later adopted by various papers with similar purpose such as the two 

paper series released from Czech National Bank, Babetskii, I., Komárek, L., Komárková, 

Z. (2007) worked on the four new EU member versus the Euro Area. They performed the 

analysis on the national and sectoral level while taken into account the effect from EU 

enlargement and its announcement; results suggested the existence of convergence at both 

levels at a considerably high speed while experiencing overall integration with slight 

divergence in 2005. The same authors published the second series to test the impact of 

financial crisis on the level of integration in money, foreign exchange, and stock market 

between Czech Republic, other inflation-targeting countries such as and the Euro area. 

Their two sub-periods, 1995-2007 and 2007-2010, produce a similar conclusion for Czech 

Republic and all other countries that on average, integration was the fastest for stock 

market especially during the dot com bubble in the US. The same authors later issued 

another discussion paper under the Bank of Finland in 2012 on the integration of Chinese 

and Russian markets with the world markets ie. the US, Japan and the Euro area. The 

analysis was again on national and sectoral data between 1995 and 2010, they reported 

evidence of integration both between Russia and China and them with the global markets. 

Both markets each diverge from the global market when 1997 crisis hits China and 1998 

crisis hits Russia, and both markets diverge during the 2008 crisis and converge again 

thereafter. The study argued a higher level of integration of China with the world markets 

in 1998-2000, but from 2001-10 it was Russia who was more integrated with the world.  

Other parts of the world were studied as well, Espinoza, Prasad, Williams (2011), 

evaluated the Cooperation Council for the Arab States of the Gulf between 1993 and 2009, 
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beta and sigma convergence both indicated convergence over the whole period and at a 

faster pace after 2000, but gradually slowed down towards the end of the study period at 

the onset of the global financial crisis. Howard, S. & Craigwell, R. (2010) studied the three 

main stock markets in the Caribbean namely, Barbados, Trinidad and Tobago and Jamaica, 

in the ten years period from 1998. The region reported signs of integration from reduction 

of standard deviation, and a convergence speed implied by the coefficient was reasonably 

fast, but still quite slow comparing to the other regions in the world such as the Euro zone.  

Although convergence has been known of for over ten years, to the author’s knowledge, 

not many papers have adopted this concept for Asia financial market, or ASEAN in 

particular. Rizavi et al. (2011) investigated Asian stock market and its integration with the 

world market between 1999 and 2009. The study noted the existence of convergence 

among the Asian markets with the world market, however the beta coefficient surpass the 

maximum speed of -1 and was going on an upward trend. The study arrived at a conclusion 

that overall, there seem to be divergence than convergence, which was supported by the 

sigma convergence result. The dispersion seems to be decreasing in 1994-2004 indicating 

an increase in integration, followed by an increase in the dispersion from the benchmark, 

and was taken as a signal that the markets are moving away from convergence. Contrasting 

to the most recent paper released by Asian Development Bank in regards to Asian capital 

market integration, evaluated the integration of 10 emerging Asian countries regionally and 

with the global market, from January 1993 to December 2011. The paper concluded that 

sigma convergence signaled the decline in dispersion at a greater degree for Newly 

Industrialized countries or NIEs (Hong Kong, South Korea, Taiwan and Singapore) 

relatively to  ASEAN-4 (Indonesia, Malaysia, Philippines and Thailand), but as expected, 

dispersion increased during the two crises reflecting clear impact of the crises. As for beta 

convergence, NIEs has the greatest degree of convergence to Emerging Asia as a whole, 

then followed by ASEAN-4. Results showed oscillating pattern around the two crises 

indicating a slowdown of convergence but rebound back after the crises ended. Overall, 

even though the convergence had deepened regionally, those markets are more integrated 
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with the global market. Bond market convergence results are not very apparent relative to 

the stock markets.  

3.2   Studies of Financial Integration using Cointegration 

In addition to the concept of convergence, Johansen Cointegration Analysis is also a 

technique that is extensively used to assess the financial integration among countries, 

specifically the multivariate cointegration.24 The studies on integration by the use of 

cointegration not only assist policy makers but also offer an implication of the benefits of 

international diversification. Countries sharing long-run relationship or are cointegrated are 

simply not a good source for diversification.  

There are apparently greater numbers of cointegration studies that put focus on the 

ASEAN region, mainly on ASEAN-5 (Indonesia,  Malaysia, Philippines, Singapore and 

Thailand), and provided evidence that ASEAN-5 stock markets do show signs of 

integration, but is not complete, thus still provides diversification benefits, however limited 

in the long-run. Phuan, S., Lim, K., Ooi, A. (2009) focused the study on whether financial 

liberalization contributed to the financial integration in ASEAN, the daily data in local 

currency was used for the period 1986-97, in order to avoid the crisis period. The data are 

divided into three sub-periods that matched the period when Singapore, Thailand, 

Malaysia, Indonesia and Philippines liberalize their markets respectively. The paper found 

ASEAN-5 stock markets to be more integrated after the liberalization and share a common 

trend. Moreover, since Singapore liberalized first, they became the leader in the region, 

influencing other stock markets such as Thailand and Malaysia. 

Janor, H., Ali, R. & Shaharudin, R.(2007), on the contrary, divided the full sample period of 

1983-2006 into two subperiods, pre and post 1997 financial crisis. They use monthly data on 

both bivariate and multivariate cointegration to examine the integration regionally and 

globally. ASEAN still can be a diversification option as the integration is not yet complete, 

but they are not individually segmented either. On top of that, the authors stressed that 

Japan influence over this region relative to the US is increasing, backing up to previous 
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research such as Durand et al. (2001), Ghosh et al. (1999) and Phylaktis and Ravazzolo 

(2002). 

Click and Plummer (2005) concentrated on the period after the 1997 crisis from 1998-

2002, by using daily and weekly data under local currencies as well as the US dollar and 

Japanese Yen, and argued that the five stock markets are completely segmented by national 

borders conclude that they are integrated in the economic sense but is not complete, and 

also emphasized that the frequency of the data and the different currencies under study did 

not yield different output. Opposite to Tai (2007) who gave an emphasis on the impact of 

exchange rate on financial integration, and found evidence that exchange rate has 

significant effect under examining the integration between Asian emerging stock and 

world capital markets.  

Moreover, Evanor D. Palac-McMiken although used cointegration to test whether ASEAN 

stock markets are efficient collectively in period 1987-95, reported an interdependent 

relationship with the exception of Indonesia.   

In addition, Daly (2003) examined the interdependence of the stock markets of Southeast 

Asian (Indonesia, Malaysia, Philippines, Singapore and Thailand) and the advanced stock 

markets of Australia, German and the US over pre and post 1997 crisis. Their paper came 

up with mixed results from bivariate and multivariate cointegration methods. Bivariate 

reported one cointegrating vector between Indonesia and Thailand while multivariate 

cointegration between all markets showed no evidence of relationship for either period.   

 

Studies among the Asian markets along with other developed markets were also common, 

which include Masih and Masih (1999), Manning (2002), Chai and Rhee (2005), Awokuse 

et al (2009), Ismail and Rahman (2009), and Yu, Fung, and Tam (2010).  

It was known that the US is the major trading partners and a country that many countries 

depend on and much research was done to test that relationship of the US with Asian 

countries because whatever happens to the US will affect those countries as well. Manning 

(2002) explored the possibility of relationship among nine Asian markets, and with 

addition of the US over an 11 years period (1988-99). Two common trends were found 

among the Asian countries and also when the US was added. They also reported of 
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convergence occurring during the period, except from 1990-92 and during the crisis that 

they markets diverged, but did not clearly labeled the US as having an enormous impact 

whereas Awokuse et al (2009) reported the US and Japan are the countries having the most 

influence on these Asian markets, and Singapore and Thailand influence over the region is 

expanding after the 1997 crisis. Yet, they found evidence of an increasing number of 

cointegrating vectors among the major stock markets such as the UK, the US and Japan 

relations with Asian markets between 1988 and 2003, but was weakened during the 1997 

financial crisis.   

Consistent to Ismail and Rahman (2009) who reported possible long-run relationship 

between the US and four leading Asian markets, namely Hong Kong, South Korea, 

Malaysia and India. Chai and Rhee (2005) examined integration of 10 East Asian countries 

and gave a comparatively discussion with 14 European countries. Empirical analysis 

showed the markets become more integrated during the 1990s, while the US influences 

remains. The key points in comparison to Europe are the difference experience in capital 

liberalization, exchange rate stability and institutional building.  Royfaizal, R. C and Lee, 

C and Mohamed, Azali (2007) also supported that the US have more influence after the 

1997 crisis when they investigated ASEAN-5 +3 countries pre, during and post of 1997 

crisis. They reported the existence cointegrating vector that is higher during-crisis compare 

to other periods, concluded that ASEAN- 5+3 and US stock markets are interdependent 

during crisis and post-crisis periods. 

 On the contrary, Masih and Masih (1999) even though presented findings that confirm the 

leadership of the US in both short- and long-term and the significance in the relationship 

with OECD and four emerging Asian markets, they described evidence that the stock 

market fluctuations in Southeast Asia region are mostly influenced by the regional rather 

than the advanced markets. Followed by Yu, Fung, and Tam (2010) who explained that a 

lot of progress had been witnessed in 1994-2008 while the progress was slow in 2002-2006 

it picked up in 2007-08, overall integration is progressing. The indicators used in this paper 

indicated markets are more responsive to the regional influence showing regional factors 

are slightly more important to Asian market as a whole than the global factors. 
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Empirical studies that made tests on developed countries yielded mix results. Serletis and 

King (1997), Corhay et al. (1993) and Bley (2010) investigated stock market integration 

across the EU through cointegration analysis. Both yielded similar results that the EU 

markets are becoming more integrated. Corhay et al. (1993) also found evidence of some 

common long-term trend among several European countries. Taylor and Tonks (1989) 

examined markets of The U.K, Germany, Netherlands, Germany and Japan and reported to 

have evidence that these markets are signaling common long term relationships after 1979. 

Kasa (1992) as well examined five stock market (US, the UK, Japan, Germany and 

Canada), and presented a long-run relationship between the markets evidenced by one 

common stochastic trend. 

Some research put their attention to African stock market integration. Wang, Yang, and 

Bessler (2003) found no relationship among the give African stock markets, namely South 

Africa, Egypt, Morocco, Nigeria, Zimbabwe, with the US in three years period of 1999-

2002. On the other hand, Adjasi and Biekpe (2006a) reported two cointegrating vectors 

among the seven African countries between 1997 and 2005. 

Concerning the impact of financial crisis, Yang et al. (2004) studied cointegration between 

emerging markets and the US and found no relationship prior to the 1997 crisis. However, 

evidence of cointegration was found in response to the 1997098 crisis. Based on the 

findings they conclude that significant crisis events can change the degree of cointegration 

between international markets. Therefore, crisis should be considered when conduct an 

analysis for long run relationship between stock markets. Ratanapakorn and Sharma (2002) 

also pointed out evidence that between the Middle East and the U.S., Europe, Asia, Latin 

America and Eastern Europe in the pre and 1997 crisis period, there was no long term 

relationship for the pre-Asian crisis. However one cointegrating vector was found. 

3.3   Contribution to Previous Literature 

Most literatures investigating capital market integration used to put relatively more 

emphasis on developed markets, but recently, a growing number of literatures are putting 

more attention to emerging markets in all parts of the world. Nevertheless, there are still 
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limited numbers of literature conducted specifically on ASEAN region, and nearly all 

ASEAN capital market literatures only focused on the main five markets (Indonesia, 

Malaysia, Philippines, Singapore and Thailand). The author only found the most recent 

paper of Thao and Daly (2012) that conducted the analysis on the six markets of ASEAN, 

where Vietnam is added. The study was in the period between 2006 and 2010, with an 

objective to study the impact of the global financial crisis and investigates whether the 

benefits of international diversification has changed over time. Therefore, this thesis 

intends to extend from the existing literatures in respect to assessing the integration of 

ASEAN capital markets, by reflecting on its implementation plan and initiatives of the six 

stock markets, in an extended period of ten years (2003-2013). We will put more 

importance on the integration and long-run relationship that could potentially be 

established through the creation of ASEAN Economic Community (AEC), with an 

intention to track the progress of integration so the analysis could be utilized for 

adjustment of policies and actions to be taken according to the circumstances that the 

region is facing. International diversification benefits will only be an indirect conclusion 

from this study.    
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4. Methodology 

The concepts of beta and sigma convergence originally originate from an economic growth 

literature from Barro and Sala-i-Martin (1992). The theory proposed that for the level of 

per capita income of different countries to equalize over time, convergence will have to 

take place. Low income countries will have to grow faster than high income countries for 

the low income to eventually be able to catch up to the high income. Factors, such as 

marginal productivity, diminishing returns and factor costs, contribute to the explanation of 

how and why convergence will happen. From that, three questions arise; is convergence 

occurring, what is the speed of convergence and how does the degree of convergence 

change over time? 

Moving from growth literature to capital market integration, it was Adam et al. (2002) who 

first adapted these concepts to show the progress of the financial integration between the 

countries within the euro area, and from then on, these concepts have been recognized to 

help assess financial integration which is also the objective of what this thesis is trying to 

achieve. 

4.1   Beta Convergence  

The original model of beta convergence would regress the average growth rate of GDP on 

its initial GDP level, and then investigate its coefficient. If there is evidence that 

convergence is occurring, the model should exhibit negative relationship or in other words, 

the higher the income, the lower the growth rate. According to Adam et al. (2002), the 

advantage of investigating market through this convergence concept is they are easy to 

compute and based on sound statistical tools and can be interpreted easily across markets 

and time.  

In assessing the convergence of ASEAN capital market, there is a slight modification to 

the regression, but the economic reasoning remains. The panel regression will follow: 
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∆𝑆𝑖,𝑡 =  𝛼𝑖 +  𝛽𝑆𝑖,𝑡−1 +  ∑ 𝛾𝑙∆𝑆𝑖,𝑡−𝑙 + 휀𝑖,𝑡

𝐿

𝑙=1

 

where 𝑆𝑖,𝑡 represents the spread of the country index and the benchmark,                               

𝑆𝑖,𝑡 = 𝑅𝑖,𝑡 − 𝑅𝐵𝑀,𝑡 

And 𝑅𝑖,𝑡 = 𝑙𝑛 [
𝐼𝑛𝑑𝑒𝑥𝑖,𝑡

𝐼𝑛𝑑𝑒𝑥𝑖,𝑡−1
] 

The dependent variable ∆𝑆𝑖,𝑡 is the difference of the spread between two consecutive 

periods. The country-specific constant is represented as 𝛼𝑖, the variable 𝛾𝑙 measures the 

lagging effect of ∆𝑆𝑖,𝑡−1 and 휀𝑖,𝑡 is the white-noise disturbance. The lag length, 𝑙 is based 

on the Schwarz information criterion. 

The coefficient 𝛽 is a direct measure of integration, a negative relationship indicates that 

convergence exists, and the magnitude of the β in absolute terms determines the speed of 

convergence. According to Rizavi, Naqvi, and Rizvi (2011), 𝛽 coefficient can take the 

value between -2 and 0, where if β equals the two extreme of -2 or 0, this means no 

evidence of convergence. However, when 𝛽 coefficient is close or equal to -1, convergence 

is occurring in which -1 is the maximum possible speed of convergence when the return 

spread in one period disappears immediately in the next. When 𝛽 is between -1 and 0, 

convergence is monotonously trending towards convergence in a unidirectional movement. 

On the other hand, convergence is fluctuating and the magnitude of the spread slowly 

diminishes with alternative sign when β coefficient is between -2 and -1.  

In this case, a relevant benchmark index that is chosen for ASEAN is the Singapore market 

because of its market advancement and development relatively to the other markets in the 

region. From empirical evidence of Phuan, Lim, Ooi (2009) and Roca et al. (1998), 

Singapore dominates the region because they went through the financial liberalization first, 

also having the highest value of market capitalization in the region.25 

The variables are already stationary since the first difference has already been taken into 

account. In a more elaborate explanation we will focus on the stationarity tests for the 

                                                           
25 World Federation of Exchanges 
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Cointegration part. Beta convergence tells us the speed at which the convergence is 

occurring, but to answer the question of whether the degree of convergence changes over 

time, we introduce sigma convergence.  

4.2   Sigma Convergence  

The concept of sigma convergence basically measures if the overall degree of integration 

changes over a period of time by observing the trend of the dispersion of the spread, 

captured by the standard deviation of each country and the benchmark at time t, with the 

average spread in the region.  

𝜎𝑡 =  √(
1

𝑁 − 1
) ∑[(𝑆𝑖𝑡) − (𝑆�̅�)]2

𝑁

𝑖=1

 

where 𝑆𝑖𝑡 is the spread between country index in country 𝑖 and the benchmark at time 𝑡 and 

𝑆�̅� is the average spread in the region at time t. N represents the number of countries under 

investigation and 𝜎 will only take positive values. We need to first compute sigma on a 

cross-sectional basis, then regress the computed sigma on a time trend to indicate the trend 

of dispersion, whether there is an increase or decrease in the degree of integration.  

𝜎𝑡 = 𝛼 + 𝜎𝑇𝑡 

The sigma coefficient 𝜎 from the regression will explain the direction of convergence. 

High value of sigma indicates a low level of integration, the convergence trend will be 

demonstrated by a declining sigma, and complete integration is achieved when sigma 

reaches to zero. The variable time 𝑇𝑡 are numerical integers starting at 1 and finishing with 

the number of observations of the independent variable which is 𝜎𝑡. This measure is to 

show that if there is an increase in the degree of convergence of financial returns among 

the economies under our study by a decrease in return dispersion, then it is financially 

integrated. 
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Although these two convergence measures are related, beta measuring the speed of 

convergence in a time period, and sigma displays whether convergence is deepening 

through time, they do not necessarily imply one another ie. beta convergence is a necessary 

but not sufficient condition of sigma convergence.26  Beta convergence can even be 

accompanied by sigma divergence, therefore, beta convergence analysis should be 

complemented by sigma convergence analysis to assess the level of capital market 

integration.  

Since sigma convergence is a measure in the dispersion of the spread and average spread 

of the region at time t, when the dispersion decreases, it means the return of each country 

on average is closer to the benchmark. This means that they are moving with the 

benchmark. Hence, they would follow the same trend and possibly move together in the 

long-run. To test for this relationship, the method of cointegration will be tested. 

4.3   Cointegration 

Another method that is well-known and widely used in assessing capital market integration 

is cointegration analysis. The ultimate goal is to measure whether there is the long run 

relationship of the stock markets or not. If there exist a long-run equilibrium among the 

markets, that means they must be integrated.  The main idea is that the cointegrated time 

series variables tend not to move far from each other in the long run, which satisfies our 

definition of capital market integration. When the markets are fully integrated, the law of 

one price applies, the price will equalize across the markets and they will not move far 

from each other. The theoretical definition of cointegration is a technique that tests the 

correlation between non-stationary time series variables. If two or more series are 

themselves non-stationary, but a linear combination of them is stationary, then the series 

are said to be cointegrated.27 Since the concept of stationary and non-stationary are the 

main theme of cointegration, we need to first explore the idea.  

                                                           
26 Sala-i-Martin, 1996 & Quah (1993) 
27 Murray. M (1994) 
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Regression analysis and statistical tools are computed to analyse or make forecast about 

the economic data, but these inferences are made based on the assumption that the data is 

stationary, which assumes that the variables’ mean and variance are constant over time or 

weak stationary. However, economic data for example price level; stock indices are usually 

not stationary. By definition, a variable is stationary when its statistical properties such as 

mean and variance are constant over time; this is why it plays an important role in time 

series analysis. You can predict the data’s statistical properties in the future because it will 

be the same as in the past, for example, examining the mean at time t shall be the same as 

when examining the mean at time t+k.  

The definition of non-stationary is the opposite, when either the series’ mean or variance is 

not constant, t ratios will not follow a t-distribution, f-statistics will not follow f-

distribution, and therefore it is not valid to make any statistical inferences about the 

parameters.  

There are many factors that can cause data to be non-stationary, such as technological 

progress. It is very important that we make sure the data is stationary before concluding 

any statistical inferences derived from hypothesis tests or confidence intervals, or any 

forecasting. If we assume stationarity when not present, the results we get will not be 

reliable. Regressing a non-stationary time series on one another will result in a very high 

R-Square even though they might not necessarily have any significant relationship, causing 

a problem of spurious regression.28 Furthermore, a stationary process will not absorb 

shocks in subsequent periods, ie. Shocks from yesterday will have less impact today in 

stationary time series whereas for a non-stationary time series, shocks will keep 

accumulated. 

To make a correct analysis on the time series that we wish to study, we need to test 

whether the series are stationary or non-stationary, and make them stationary. Each 

particular non-stationary process will need different adjustment treatment, therefore, we 

need to be able to identify each type of the non-stationary process.  

                                                           
28 Yule, G.U. (1926) 
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Most common types of non-stationary process that we often seen present in economic and 

financial time series are stochastic and deterministic process, stochastic process being 

random walk with drift and without drift, and deterministic process being series with 

deterministic trends, and a combination of the two.  

A random walk without drift has no intercept. 

𝑦𝑡 = 𝑦𝑡−1 + 𝑢𝑡 

where 𝑢𝑡 is a white noise disturbance. Random walk is a process that is moving away from 

the mean either positively or negatively, and has a variance that evolves over time, 

𝑣𝑎𝑟(𝑅𝑡) = 𝑡𝜎2. Therefore it is believed to be unpredictable. A common example is a stock 

price; a stock price today is a component of the price yesterday plus a random events or 

shocks, thus we cannot predict what the stock price will be tomorrow. From that, we can 

write: 

𝑦1 = 𝑦0 + 𝑢1 

𝑦2 = 𝑦1 + 𝑢2 = 𝑦0 + 𝑢1 + 𝑢2 

Therefore, we can see that, 

𝑦𝑡 = 𝑦0 + ∑ 𝑢𝑡 

As we have mention earlier, notice that the random walk process has an infinite memory of 

random shocks, it does not die away over time.  

Next, a random walk with drift, it has an intercept or α that is known as a drift parameter 

because it can shift the variable upwards or downwards depending on its sign.   

𝑦𝑡 = 𝛼 + 𝑦𝑡−1 + 𝑢𝑡 

Where 𝐸(𝑦𝑡) = 𝑦0 + (𝑡 ∗ 𝛿)  and 𝑣𝑎𝑟(𝑦𝑡) = 𝑡𝜎2. Again, this violates the requirements of 

stationary process as its mean and variance changes over time.  Random walk process is 

also known as a unit root process. 
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𝑦𝑡 = 𝜌𝑦𝑡−1 + 𝑢𝑡 

In this AR model, if ρ =1, the model becomes a random walk without drift, and we know it 

is non-stationary. If |𝜌| ≤ 1, the time series in stationary and|𝜌| ≥ 1 is an explosive case 

and usually ignored because it does not describe many economic data and it is also 

undesirable as it is a case when shocks does not only added up but also has an increasing 

effect through time.  

A deterministic trend is a time series that is more predictable as it is a process that follows 

a trend. The dependent variable is regressed on a time trend. 

𝑦𝑡 = 𝛼 + 𝛽𝑡 + 𝑢𝑡 

Where 𝐸(𝑦𝑡) = 𝛼 + 𝛽𝑡 and 𝑉𝑎𝑟(𝑦𝑡) = 𝜎2 

Notice that the variance is constant in this case, but the mean depends on time, so it is non-

stationary. 

The last type is a combination of stochastic and deterministic process.  

𝑦𝑡 = 𝛼 + 𝑦𝑡−1 + 𝛽𝑡 = 𝑢𝑡 

Under this scenario, it is possible that the AR part might not have a unit root, but it will be 

non-stationary anyways because of the deterministic trend.  

4.3.1   Test for non-stationarity 

So before continue onto the cointegration, times series need to be tested to see if they are 

non-stationary and this can be done through graphical analysis, Autocorrelation Function 

(ACF), and unit root test.   

ACF presents a population/sample correlogram that plots 𝜌𝑘 against lag k, the 

autocorrelation coefficient, where 𝜌𝑘 =
𝑐𝑜𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑎𝑡 𝑙𝑎𝑔 𝑘

𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒
. If the series is non-stationary, 

the coefficient will be very high and decline very slowly as the lag increases. The rule of 

thumb to select the lag length is to have lag up to one-third or one-quarter of the length of 



46 
 

the time series29, but also some statistical programs will provide the lag length 

automatically. 

4.3.2   The unit root test 

Unit root test by Augmented Dickey Fuller test is a very popular test commonly used in 

literatures to test for stationary time series.  

From an AR(1) model, we know that when ρ = 1, this implies a random walk without drift 

and thus a unit root. The main concept is to test whether ρ = 1. We first subtract 𝑦𝑡−1 from 

both sides. 

𝑦𝑡 − 𝑦𝑡−1 = 𝜌𝑦𝑡−1 − 𝑦𝑡−1 + 𝑢𝑡 

                    = (𝜌 − 1)𝑦𝑡−1 + 𝑢𝑡 

And can also be written as:      ∆𝑦𝑡 = 𝛿𝑦𝑡−1 + 𝑢𝑡                         

where 𝛿 = (𝜌 − 1). We then test for δ whether it is equal to zero or less than zero. If δ is 

equals to zero, then ρ is 1 and the time series has a unit root, however, if δ is negative, 

implying that ρ is less than 1, then the process is stationary. Once the regression is 

performed, the t value of the coefficient 𝑦𝑡−1 follows the τ distribution, and this is formally 

known as the Dickey Fuller (DF) test. 

There are three possible forms to fit the model that we wanted to test. 

Random walk without drift:   ∆𝑦𝑡 = 𝛿𝑦𝑡−1 + 𝑢𝑡 

Random walk with drift:      ∆𝑦𝑡 = 𝛼 + 𝛿𝑦𝑡−1 + 𝑢𝑡 

Random walk with drift with    

deterministic trend:         ∆𝑦𝑡 = 𝛼1 + 𝛼2𝑡 + 𝛿𝑦𝑡−1 + 𝑢𝑡  

 

 

 

 

                                                           
29 Gujarati, D. (2003) 
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The hypothesis test for each one of them is: 

𝐻0: 𝛿 = 0 

𝐻𝑎: 𝛿 < 0 

The tau statistics, 
�̂�

𝑆𝐸�̂�
  , are compared with the critical value which are different for each of 

the specifications. If the absolute tau statistics exceeds the DF critical value then 𝐻0 is 

rejected, meaning the series is stationary. It is important that we use the right form for the 

time series that we wanted to test, because if we happen to use the form that is not 

correctly match the series ie. use RW with drift alone rather than with deterministic trend, 

we will be committing a specification error which leads to misleading statistical 

conclusions.  

The Dickey Fuller test was done on the assumption that the error terms ut are not 

correlated, so to take into account that the error terms might exhibit autocorrelation, the 

Augmented Dickey Fuller (ADF) test was developed and will be used in this paper. The 

critical values are the same; the difference for this test is to add a lagged value of the 

dependent variable  ∆Rt into each of the three equations mentioned above. The reason for 

this is that if autocorrelation exist and is not modeled for, the consequence is the 

proportion of times a correct null hypothesis is incorrectly rejected would be higher than 

the nominal size used.30   

The regression then becomes: 

∆𝑦𝑡 = 𝛼1 + 𝛼2𝑡 + 𝛿𝑦𝑡−1 + ∑ 𝛽𝑖∆𝑦𝑡−𝑖 + 휀𝑡

𝑚

𝑖=1

 

= 𝛼1 + 𝛼2𝑡 + 𝛿𝑦𝑡−1 + 𝛽1∆𝑦𝑡−1 + 𝛽2∆𝑦𝑡−2 + ⋯ + 휀𝑡 

where ∆𝑦𝑡−1 = (𝑦𝑡−1 − 𝑦𝑡−2) and ∆𝑦𝑡−2 = (𝑦𝑡−2 − 𝑦𝑡−3) and so on,  and 휀𝑡 is a pure 

white noise error term. The lagged values that will be added can be determined empirically 

                                                           
30  Gujarati, D. (2003) 
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until there is no problem of autocorrelation or with an information criterion such as Akaike 

Information Criterion (AIC) or Schwartz Information Criterion (SC).  

ADF, though have some drawbacks, since it makes sure that its error term corresponds to a 

white noise process by increasing the number of lags which is required for the 

distributional results to be valid, however, too many lags are included the power of the test 

decreases which leads to a higher chance of rejecting a false hypothesis. As the power of 

the test increase, the chances of a Type II error (failing to reject the null hypothesis) 

decreases. On the other hand if too few lags are included the asymptotic distributions from 

the table are simply not valid because of autocorrelation in the residuals hence it will lead 

to biased conclusions. 

4.3.3   Transforming to stationarity 

Once we verify that the times series we want to investigate are non-stationary, we then 

need to transform it, and different types of non-stationary process will require different 

methods to make them stationary. A random walk process needs what is called 

‘differencing’ and a deterministic trend requires “detrending”. 

Differencing is done by subtracting a lagged value of a dependent variable. 

yt − yt−1 = ∆y = ut 

Taking the difference of the dependent variable once and the process become stationary 

means that the original process is integrated of order 1, denoted by yt ∼ I(1). In general, a 

time series that has to be difference d times to be stationary, that time series is said to be 

integrated of order d, or by  yt ∼ I(d).  A time series that is already stationary hasyt ∼

I(0). Studies has shown that most of the economic data follows yt ∼ I(1). 

As for time series with deterministic trend, the procedure of detrending is done by 

subtracting the trend βt. Since it is not known one needs to run a regression first and use 

the beta from it to detrend the time series as shown below. 

y − βt = α + ut 
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Up to this point that we understand the basics behind the concept of cointegration, we can 

move on to the details. Two non-stationary time series that are regressed on one another 

might create a problem of spurious regression, however, if the two non-stationary time 

series that has the same integrated order are regressed on one another and they create 

residuals that are stationary, we say that the two time series are cointegrated. They have a 

common trend and establish a stationary linear combination that have a long-term 

relationship like many economic model such as the money demand model imply 

cointegration between money, nominal income, prices, and interest rates.31  

The most common methods to test for cointegration are Engle-Granger and Johansen but 

because of the drawbacks of the Engle-Granger test, we will be using the Johansen test in 

this paper.  

The Engle-Granger test is simply an OLS regression of non-stationary time series on one 

another then perform a unit root test (such as ADF) on its residuals. The null hypothesis is 

no cointegration versus if there is cointegration. The residuals are obtained as a computed 

variable from a regression, so different critical value than a normal Dickey Fuller tests will 

have to be used to reach conclusion. There are mainly three problems for this test, firstly, 

because we are using ADF test, all the drawbacks of ADF will apply here as well. 

Secondly, if the model has more than one independent variable and cointegration exist, this 

method will not distinguish which independent variable is cointegrating with which the 

dependent variable. Lastly, Engle-Granger results in only one cointegrating vector which is 

not a problem if there are only two variables to study, the maximum cointegrating vector is 

n-1, but if we are to investigate many integrated variables, then we will not reach the final 

conclusion that we want concerning the number of cointegrating vectors. 

4.3.4   Johansen’s Cointegration Test 

On the other hand, the Johansen test allows for more than one cointegrating vector in the 

case that there are more than two variables under study; it applies maximum likelihood 

                                                           
31 Murray, M. (1994) 
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estimation based on a vector autoregressive (VAR) model in order to look for the most 

stationary linear combination existed between the variables under study.  

A VAR Model at order k: 

𝑦𝑡 = 𝛼𝑡 + 𝛽1𝑦𝑡−1 + 𝛽2𝑦𝑡−2 + ⋯ + 𝛽𝑘𝑦𝑡−𝑘 + 𝑢𝑡  

where 𝑦𝑡 is [n x 1] vector of variables,  𝛽𝑖is [n x n] matrix of coefficients, and 𝑢𝑡 is [n x 1] 

vector of residuals. The equation above translates into multiple time series stacked 

together, and then transformed into matrix notation. But algebraically it looks like this for 

k lag variables 

𝑦1𝑡 = 𝛼1 + 𝑏11
1 𝑦1,𝑡−1 + ⋯ + 𝑏1𝑛

1 𝑦𝑛,𝑡−1 … … + 𝑏11
𝑘 𝑦1,𝑡−𝑘 + ⋯ + 𝑏1𝑛

𝑘 𝑦𝑛,𝑡−𝑘 + 𝑢1𝑡 
⋮ 
𝑦𝑛𝑡 = 𝛼𝑛 + 𝑏𝑛1

1 𝑦1,𝑡−1 + ⋯ + 𝑏𝑛𝑛
1 𝑦𝑛,𝑡−1 … … + 𝑏𝑛1

𝑘 𝑦1,𝑡−𝑘 + ⋯ + 𝑏𝑛𝑛
𝑘 𝑦𝑛,𝑡−𝑘 + 𝑢𝑛𝑡 

 

The model can also be written as: 

𝑦𝑡 = 𝛼 + 𝐵𝑦𝑡−𝑘 + 𝑢𝑡 

when subtracted with 𝑦𝑡−1 on both sides created a Vector Error Correction Model:  

Δ𝑦𝑡 =  𝛼 + Π𝑦𝑡−1 + 𝑢𝑡 

where Π = (B − I) and I is the identity matrix. A vector Error Correction Model or VECM 

is a VAR model that incorporates an error correction term that brings back the short-run 

deviations to the long-run equilibrium. The model is, however, still prone to 

autocoregressive conditional heteroskedasticity (ARCH) effects and normality of the 

residual problems. The results obtained would be biased, and the assumptions of the 

Johansen Cointegration test would be no longer valid. So in order to account for the 

problems, lagged values of the dependent variables are added. 

Δ𝑦𝑡 = 𝛼 + Π𝑦𝑡−1 + ∑ Γ𝑖∆𝑦𝑡−𝑖 + 𝑢𝑡

𝑘

𝑖=1
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𝑢𝑡 is a vector of innovations, it has to be normally distributed and no autocorrelation. Since 

the LHS is stationary, the RHS of the equation will have to be stationary as well, and in 

order for it to be stationary, Π must either equal zero or its rank, r, must be reduced. Π 

cannot have a full rank (r=n) or that would be similar to the series 𝑦𝑡 being stationary. If it 

has zero rank (r=0), no cointegration can be found, whereas if the rank is between zero and 

n, there exists r rank meaning that cointegration exists. Part of Π  matrix is the a long-run 

coefficient matrix and the test will extract information regarding the long-run relationship 

between the y’s, if they exist. This is done by estimating the cointegrating vector or rank of 

Π matrix, r and thus, (n-r) common trends. Johansen defines Π by breaking it into two 

different matrices   Π = αβ′   where α and β′ are both of [n x r] and α is the adjusting 

parameter ie. adjusting the short run movement to the long-run equilibrium. 𝛼 indicates the 

speed of adjustment, and β gives the cointegrating vector or the long-run coefficient. 

There are two statistical test under Johansen approach that are used to test for the number 

of cointegrating vectors, r.  

The first is called the trace test denoted as 𝜆𝑡𝑟𝑎𝑐𝑒 

𝜆𝑡𝑟𝑎𝑐𝑒 = −𝑇 ∑ 𝑙𝑛(1 − �̂�𝑖)

𝑛

𝑖=𝑟+1

 

Trace test responds to the hypothesis that there is only one cointegrating vector against the 

alternative that there is more than one cointegrating vector.  

𝐻0: 𝑐𝑜𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑛𝑔 𝑣𝑒𝑐𝑡𝑜𝑟 ≤ 𝑟 

𝐻𝑎: 𝑐𝑜𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑛𝑔 𝑣𝑒𝑐𝑡𝑜𝑟 > 𝑟 

The second test is the maximum eigenvalue test denoted as 𝜆𝑚𝑎𝑥 

𝜆𝑚𝑎𝑥 = −𝑇𝑙𝑛(1 − �̂�𝑟+1) 
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𝐻0: 𝑁𝑜. 𝑜𝑓 𝑐𝑜𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑛𝑔 𝑣𝑒𝑐𝑡𝑜𝑟 𝑖𝑠 𝑟 

 𝐻𝑎: 𝑁𝑜. 𝑜𝑓 𝑐𝑜𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑛𝑔 𝑣𝑒𝑐𝑡𝑜𝑟 𝑖𝑠 𝑟 + 1 

The test investigates on Π matrix by analyzing its eigenvalues, 𝜆𝑖, the rank is equal to the 

number of eigenvalues that is significantly different from zero. The larger the eigenvalues, 

the larger will the test statistics be. If the test statistics of both 𝜆𝑡𝑟𝑎𝑐𝑒 and  𝜆𝑚𝑎𝑥 is greater 

than the critical value provided by Johansen (1995) then 𝐻0  is rejected. The hypothesis is 

tested sequentially ie. it will first test if the cointegrating vector is zero, if the null 

hypothesis cannot be rejected, then the test is finished and is concluded that there is no 

cointegrating relationship. On the other hand, if the null hypothesis is rejected, the test 

continues to asking if r=1 and so on.  

Johansen test presents five possible specifications that could match the series being 

studied, the right specification will have to be chosen otherwise misspecification will be 

committed. In each of the specifications, the equation is divided into two parts, the 

cointegration equations ie. the error correction term and the level data of 𝑦𝑡. 

Case 1: There is no intercept 

Π𝑦𝑡−1 = αβ′yt−1 

Case2: The cointegration equation has an intercept  

Π𝑦𝑡−1 = α(β′yt−1 + ρ
0

) 

Case 3: Level data 𝑦𝑡 has a linear trend and cointegration equation has an intercept  

Π𝑦𝑡−1 = α(β′yt−1 + ρ
0

) + α ⊥ γ
0
 

Case 4: Level data 𝑦𝑡and cointegration equation has a linear trend 

Π𝑦𝑡−1 = α(β
′yt−1 + ρ

0
+ ρ

1
t) + α ⊥ γ

0
 

Case 5: Level data 𝑦𝑡 has a quadratic trend and cointegration equation has a linear trend 
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Π𝑦𝑡−1 = α(β
′yt−1 + ρ

0
+ ρ

1
t) + α ⊥ (γ

0
+ γ

1
t) 

In this case, the terms that associate with α ⊥ are the deterministic terms which are not 

included in the cointegration equation.32 For our analysis, the first case can be ignored as it 

is unrealistic for the data to have no intercept. We will also skip case 2 because as we have 

observed from the plot of the data series, they seem to exhibit some trend. Case 5 is 

dropped out because we do not expect to have a quadratic trend in the data. We are left 

with case 3 and 4, where case 3 is for the series that seem to be following stochastic trend 

and case 4 following a trend stationary.   

It is essential that an appropriate lag length is chosen as it can have an impact on the 

number of cointegrating vector chosen. In this case, the optimal lag length will be chosen 

by using Akaike information criterion (AIC) and Schwarz information criterion (SC).  

Once cointegration is found to exist through the presence of cointegration rank, long-run 

equilibrium can be obtained through the coefficients of α and β. The long-run coefficient, 

β, can be normalized on a specific index, such that the long-run relationship can be 

expressed as one index being the dependent variable and all other index are independent 

variables.   

4.4   Data 

The data that this study uses in conducting the analysis are the indices of ASEAN stock 

markets, namely Indonesia IDX, Malaysia MYX, Philippines PSE, Singapore STI, 

Thailand SET and Vietnam VN because these countries are in the position that they are 

ready to integrate regionally and are all part of the ASEAN Exchange.   

The time period of the data would be from September 2003 to September 2013 on a daily 

and weekly frequency. As Click and Plummer (2005) have already assessed the stock 

market after the Asian financial crisis up until 2003, this paper would like to continue from 

that point by assuming that the stock markets in this region have fully recovered from the 

                                                           
32 Johansen, S. (1995) 
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1997 crisis. Moreover, the initiative for market integration spurred in 2007, and an 

implementation plan was proposed and endorsed in 2009 with the goal of completion in 

2015. Therefore, the objective of the paper is to measure the degree of integration of 

ASEAN capital markets from before and after the plan was proposed to examine the 

progress of the integration.  

The data are taken in natural logs and consists of 2,071 in total observations for daily and 

504 observations for weekly which are subject to change for each period analyzed 

accordingly. All data are taken from Bloomberg. To observe the real movement of the 

index, the paper will apply the techniques of beta, sigma convergence and cointegration to 

the data that are quoted in local currency, but to also account for any bias that could arise 

due to currency exchange, the paper will also analyze the index under one common 

currency, the US dollar and the Japanese Yen. There are numerous literatures with mixed 

conclusion about how the US and Japan influence the ASEAN region. Some said the US 

still dominates and influence the ASEAN stock market, but some said Japan dominance is 

surpassing that of the US, thus the selection of the two currencies. Moreover, according to 

Tai (2007), exchange rate is an important feature in analyzing market integration since 

purchasing power parity (PPP) does not hold, as documented by many empirical studies. 

During the ten year period, an event that happened that could potentially pose problems to 

the analysis is the financial crisis in 2007 that has a big impact on all countries. Gerlach et 

al. (2006) explained that financial crisis may create structural breaks that might make it 

difficult to distinguish real reasoning for the findings. 

Therefore, to avoid problems and take into account the event, the data is divided into three 

sub-periods in order to avoid potential problems of biased results that could arise due to 

structural breaks. Coincidentally, the AEC was proposed in 2007 and the Implementation 

Plan for market integration was endorsed in 2009 so it is very convenient to divide the 

period accordingly. The time period are 2003-2007, 2007-2009 and 2009-2013 as pre, 

during and post crisis respectively. By dividing the time period mentioned, we will be able 

to observe any changes in regards to these intra-regional events as well.  
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4.5   Expectations of Results 

The six markets of ASEAN with the exception of Singapore are emerging countries that 

are growing rapidly33, together with the establishment of the economic integration 

expected to realize in 2015, this paper expects that overall, ASEAN capital markets will 

show some sign of converging with a decreasing degree of dispersion and also show some 

evidence of long-run relationship. Since the existence of convergence implies integration 

and once converge, markets might exhibit a common trend leading to a possible long-run 

relationship, we expect the results from the convergence approach to be consistent with the 

results of cointegration. 

Dividing our expectation in accordance with the three sub-periods, we expect to see 

diverse results due to the financial crisis. However overall we do expect convergence and 

the stock markets to be cointegrated in the long run. In the period prior to the crisis, dating 

from 2003 to mid-2007, we do not have a clear indication of the level of integration the 

region is encountering, but assuming an increasing trend of globalization and each member 

was going through the stages of economic development, we expect the results to indicate 

some sign of integration, though not at a high level.  

For the two years period of financial crisis and also the period when the AEC Economic 

Blueprint was created and the endorsement of the Implementation Plan, we anticipated a 

converging scenario at a slower speed and possibly a wider spread with the benchmark 

comparably to the previous time period. Although the plan was laid out and the blueprint 

was issued, we suspected that the initiatives did not take effect right away, and the impact 

from the crisis would be dominating. However, stock price movements tend to be moving 

together especially during financial turmoil34, which might bring out evidence that suggest 

a possible long-run relationship. 

For the last four year period when the crisis had ended35, the plan had been put in place, 

distributed to market participants and make known of what was going to be implemented. 

                                                           
33 Bloomberg and WorldBank 
34 Longin & Solnik (1995), Karolyi & Stulz (1996), Forbes and Rigobon (2002) 
35 Bancroft Library, Berkeley U.  
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Slowly through the phases written in the plan, we believe the markets will converge at a 

higher speed relatively to the previous periods, and integration level will deepen. 

Furthermore, because the markets are expected to be integrated in 2015, therefore, at the 

period from 2009 to 2013, we should already be able to detect some indication of 

integration and existence of relationship. 

5.   Empirical Results and Discussion 

5.1   Beta Convergence 

Both panel and time series regressions were run for beta convergence to observe the 

overall speed of convergence of the whole region as well as for each individual country 

with the benchmark. This thesis chose Singapore STI Index as the benchmark index. 

Singapore stock market was chosen because of the advancement and development its stock 

market possesses. According to Phuan, Lim, Ooi (2009) and Roca et al. (1998), Singapore 

market is dominant in the region, influencing the other four stock markets, but does not get 

any influence from other markets in ASEAN. It had become the leader of the region. 

Although Vietnam was not one of the markets under study, but with its relatively small 

market size that is in the developing stage, we assume Singapore will influence it as well.                 

          Table 5: β Convergence of individual countries and benchmark (Weekly) 

  Indonesia Malaysia Philippines Thailand Vietnam 

𝛽𝑝𝑟𝑒−𝑐𝑟𝑖𝑠𝑖𝑠 -1.14275* -1.18295* -1.10432* -1.00028* -0.67688* 

 

(0.14815) (0.16004) (0.12974) (0.14158) (0.11451) 

𝛽𝑐𝑟𝑖𝑠𝑖𝑠 -1.17540* -0.99700* -1.31308* -1.30754* -0.99576* 

 

(0.26826) (0.28546) (0.21280) (0.18929) (0.21551) 

𝛽𝑝𝑜𝑠𝑡−𝑐𝑟𝑖𝑠𝑖𝑠 -1.11952* -1.17293* -1.26034* -1.07724* -0.98921* 

 

(0.13458) (0.13818) (0.14826) (0.14148) (0.13217) 

𝛽2003−2013 -1.16253* -1.06869* -1.23487* -1.07995* -0.84454* 

  (0.11910) (0.15374) (0.10242) (0.09338) (0.08851) 
Note: Benchmark index is Singapore STI, * indicates the coefficient is at 1% significance 

Standard errors are shown in parentheses. 
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Table 4 displays β-coefficient for each country against the benchmark, Singapore STI, 

computed for each sub-period, pre, during and post crisis, and for the entire period under 

study. The β-coefficients for all the countries are negative and close to - 1 and are all 

significant at 1% for all the three sub periods and the entire period, illustrating the 

existence of a considerably fast convergence. The standard errors are computed with the 

heteroskedastic consistent White-Huber procedure, as not to make the significance of the 

Beta bias. Before the crisis, Indonesia and Thailand exhibit the fastest convergence speed 

while Vietnam is trending towards convergence in a unidirectional trend and Philippines 

and Malaysia convergence speed is mostly fluctuating. However, notice that during the 

crisis, all countries absolute coefficient rose except for Malaysia where we can observe that 

convergence speed was higher and Vietnam’s speed improves. The rest can be described as 

fluctuating and the magnitude of spread with Singapore decreases with alternative sign. 

After the crisis, only Thailand and Vietnam speed readjust to around minus one or the 

maximum possible speed, while the others are still on fluctuations. But overall, Malaysia, 

Thailand and Vietnam are the ones that almost reach the maximum speed of convergence, 

indicating they are integrating faster with Singapore. What was described was taken from a 

weekly frequency data; the daily frequency offers only a slight difference in the results 

mainly on Malaysia. Regression on daily data presented a slower rate of convergence for 

Malaysia during the crisis and faster rate of convergence after the crisis and that overall the 

Malaysian rate of convergence is still fluctuated, where the weekly data suggested the 

opposite.  

Next is the analysis on a panel regression for ASEAN, both daily and weekly. The 

appropriate number of lags for the lagging effect part of the model was chosen from 

Akaike Information Criterion and Schwartz Information Criterion, which was 8 and 4 for 

daily and weekly respectively. 
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              Table 6: Comparison of β coefficient from daily vs. weekly panel regression 
 

Daily OLS 

Fixed 

Effect 

𝛽𝑝𝑟𝑒−𝑐𝑟𝑖𝑠𝑖𝑠 -1.0023* -1.0216* 

 

(0.0807) (0.0808) 

𝛽𝑐𝑟𝑖𝑠𝑖𝑠 -1.2032* -1.2114* 

 

(0.1318) (0.1332) 

𝛽𝑝𝑜𝑠𝑡−𝑐𝑟𝑖𝑠𝑖𝑠 -1.0733* -1.0813* 

 

(0.0763) (0.0771) 

𝛽2003−2013 -1.0919* -1.0939* 

 

(0.0590) (0.0590) 
 Note:  * indicates statistically significant at 1% 

 Benchmark is Singapore STI Index, Standard errors are shown in parentheses 

 

The result of a panel regression for beta convergence displayed a statistically significant 

negative 𝛽-coefficients for all periods, suggesting that overall convergence is occurring in 

the region. The 𝛽-coefficient for the period 2003-2013 is -1.0919 and -0.9817 for daily and 

weekly respectively, both exhibiting the maximum speed of convergence, also with fixed 

effect as well. The trend of the movement of the coefficients between periods to periods is 

similar for both frequencies under both OLS and fixed effect.  However, the coefficients 

under the weekly frequency seem to be hovering closer to one, than the daily frequency.  

Although all 𝛽-coefficients are significant at 1%, the results could look a little suspicious 

as they are all revolving around one, hence, a hypothesis testing of whether 𝛽 = −1 

against the alternative hypothesis that β is significantly different from -1.  Rather than 

opting for a regression including dummy variables for each different period in this thesis 

we have opted for a t statistic test of the 𝛽 whether it is statistically different from -1 for 

each different period. In this way we are able to compare each period’s speed of 

convergence.  The test is as follows  

𝑡 =
𝛽 − (−1)

𝑆𝐸(𝛽)
 

Then we compare “t” with alpha= 5% probability of a t distribution with the respective 

degrees of freedom. If 𝑡 > 𝑡𝑎𝑙𝑝ℎ𝑎 then we reject the null hypothesis that 𝛽 is statistically 

Weekly OLS 

Fixed 

Effect 

𝛽𝑝𝑟𝑒−𝑐𝑟𝑖𝑠𝑖𝑠 
 

-0.8196* -0.8572* 

 

(0.0956) (0.0959) 

𝛽𝑐𝑟𝑖𝑠𝑖𝑠 -1.0747* -1.0961* 

 

(0.2202) (0.2236) 

𝛽𝑝𝑜𝑠𝑡−𝑐𝑟𝑖𝑠𝑖𝑠 -1.0655* -1.0873* 

 

(0.1154) (0.1151) 

𝛽2003−2013 -0.9817* -0.9858* 

 

(0.0885) (0.0889) 
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not different from -1. The standard errors are calculated with the white cross sectional 

method to take care of the heteroskedasticity in the error term. 

Table 7: p-value for hypothesis β= - 1 

  
Pre-crisis Crisis 

Post-

crisis 
2003-2013 

Daily 0.4887 0.0620 0.1683 0.0598 

Weekly 0.9696 0.3676 0.2854 0.5817 

 

The results pointed out that all of the β coefficients are significantly not different from -1, 

indicating that convergence speed all periods are around its maximum. However, to further 

observe whether the speed of each period is statistically different from each other, we rely 

on the computation of confidence intervals. 

Table 8: Confidence Interval of β coefficients 

  

Pre 

Crisis Crisis 

Post 

Crisis 

Daily   

 

  

Lower -1.1606 -1.4623 -1.2230 

Upper -0.9761 -0.8439 -0.9440 

Weekly   

 

  

Lower -1.0082 -1.5124 -1.2932 

Upper -0.6308 -0.6369 -0.8378 

 

The range in which β could fall in each sub-periods are overlapping, the lower range for all 

periods are approximately the same, and the upper range are not far from each other. This 

means that each period’s speed of convergence did not change drastically but falls in a 

similar trend interval.  

Additionally, we also wanted to investigate whether the convergence speed would be 

affected by the difference in currency, as the results above are in local currencies, thus we 

will put all the indices into one common currency unit, the Japanese Yen and the US 

dollar. We picked weekly frequency to compare the two currencies because we believe that 

weekly frequency to be more reliable and have less noise. Because dispersion of return 
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spreads are wider as frequency increases, weekly data could provide a more 

comprehensive estimate. 

Table 9: β-coefficients under Japanese Yen (weekly) 

  OLS 

Fixed 

Effect 

𝛽𝑝𝑟𝑒−𝑐𝑟𝑖𝑠𝑖𝑠 
-

0.9078* -0.9602* 

 

(0.1199) (0.1209) 

𝛽𝑐𝑟𝑖𝑠𝑖𝑠 

-

0.8892* -0.9210* 

 

(0.2089) (0.2163) 

𝛽𝑝𝑜𝑠𝑡−𝑐𝑟𝑖𝑠𝑖𝑠 
-

1.1435* -1.2115* 

 

(0.1366) (0.1379) 

𝛽 

-

0.9936* -0.9983* 

  (0.0964) (0.0971) 
                                                             Note: * indicates statistically significant at 1% 

                Benchmark is Singapore STI Index 

                                                             Standard errors are shown in parentheses 

 

Using either Japanese Yen or the US Dollar in the computation, the coefficients indicate 

convergence at the possible maximum speed overall for both currencies. The trend of the 

coefficients changing over different periods are the same, before and during the crisis, the 

coefficient stayed relatively the same at -0.9 in absolute term indicating a rather fast 

convergence, and the coefficient in absolute term increases post crisis, making the speed 

somewhat fluctuating. The difference between the 𝛽-coefficients by using local currency 

and Yen or the US dollars, is the shift in the coefficient from the pre-crisis to the crisis 

period. Beta under local currency increases in absolute term indicating a faster 

convergence in the crisis period, whereas when put to a single currency, the speed in pre 

and during crisis is relatively unchanged.  

5.2   Sigma Convergence  

There are two sigma convergence interpretations to be made, on daily data and weekly 

data. 
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                 Figure 2: σ-convergence  (daily) 

 

    Table 10: σ Convergence (Daily) 

  2003-2013 2003-2007 2007-2009 2009-2013 

Constant 0.0118404 0.0096384 0.0126527 0.0104661 

 

(0.0003036) (0.0004619) (0.0007922) (0.0004268) 

Sigma (Coefficient) -0.0000010* 0.0000026 0.0000080 -0.0000027* 

 

(0.0000002) (0.0000011) (0.0000032) (0.0000008) 

Observation 2071 815 393 863 

R-Sq 0.70420 0.69539 0.75414 0.73119 
Note: * indicates significance at 1% 

Standard errors are shown in parentheses 

 

Figure 2 shows the computed cross-sectional fluctuating dispersion of ASEAN return on a 

daily time trend. The blue line represents the calculated sigma and the red line is the 

normalized version filtered by Hodrick-Prescott with λ=6,250,000 (100*250^2)  for daily 

data series. The Hodrick-Prescott filter has been used in this thesis to obtain a smoothed 

curve representation of a time series, one that is more sensitive to long term than to short 

term fluctuations. In this way we can see a trend of the fluctuating sigma. The figure shows 

an overall upward trend in the beginning of the study period, followed by a divergence that 

peaked in 2007 then there seemed to be a slight fluctuation of dispersion but a downward 

trend in general after the peak.  

We expected some divergence during the crisis and an increase of convergence post crisis, 

our expectation is supported by Table ? that confirms with the regression result of 𝜎𝑡, the 

overall sigma coefficient of the entire period 2003-2013 is -0.0001026 and is statistically 
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significant which means ASEAN is converging as the dispersion decreases over time. The 

division of the three sub-periods to observe the dispersion pre, during and post crisis report 

a divergence of dispersion during the pre crisis period and an upward trend continued until 

peaked during the actual crisis. The dispersion coefficients, however has a downward trend 

post crisis of -0.0002599 which gives a promising outlook for further convergence in the 

future. 

Sigma convergence using weekly data is also constructed to compare whether the higher 

and lower frequency of data will have any effect on the result.  

               Figure 3: σ-convergence (weekly) 

 

The figure 3 of weekly data series was normalized and filtered using Hodrick-Prescott with 

λ=270,400 (100*52^2) for weekly data. Sigma convergence seems to exhibit a similar 

trend as the daily data but with a higher magnitude of sigma. The coefficients follow a 

similar interpretation as with the daily data, on average over the period, ASEAN is moving 

towards convergence as dispersion goes down, sigma rises and peaked during the crisis. 

After the crisis, convergence seems to take place again. Nevertheless, there is a slight 

difference in the coefficient during the pre crisis period, the weekly data regression 

indicates that during the pre crisis there is convergence, dispersion is moving towards zero, 

contradicting to the daily data regression.  
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   Table 11: σ Convergence (weekly) 

  2003-2013 2003-2007 2007-2009 2009-2013 

Constant 0.026147 0.022358 0.028175 0.022057 

 

(0.001196) (0.002134) (0.002951) (0.001317 

Sigma 

(coefficient) 

-

0.000013* 0.000006 0.000060 -0.000027* 

 

(0.000004) (0.000019) (0.000050) (0.000010) 

Observation 503 195 95 213 

R-Sq 0.759911 0.755516 0.787983 0.820423 
  Note: * indicates significance at 1%   

Standard errors are shown in parentheses  

 

An overall trend, indicated by a statistically significant at 1% level of dispersion 

coefficient, ASEAN capital market is moving towards integration. It had tripped over a 

period of relatively high divergence during the financial crisis but was able to come back 

on track towards integration after the crisis coupled with the announcement of the initiative 

of capital market integration among the ASEAN countries in 2007.  

5.3   Cointegration Analysis 

Before we move on to the Johansen cointegration test, we have to perform unit root test on 

all of the ASEAN index, testing whether they are stationary. The unit root test follows 

three procedures, graphical analysis, observing ACF diagram and a formal ADF test.  

Taking the Thailand SET Index as an example to demonstrate the test, the graph below 

seem to look like a random walk with drift process, and notice that the ACF diagram 

generates a very high autocorrelation coefficients, which is typically the case for non-

stationary series that they will have a very high autocorrelation and very slowly declines 

with the lag lengths, like the figure we see below.  
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           Figure 4: Thailand SET Index 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     Figure 5: ACF and PACF diagram for Thai SET Index 

 

However, to confirm that the series is non-stationary, the formal test of Augmented 

Dickey-Fuller was performed. The table 11 summarizes the ADF test on all the ASEAN 

index on Random Walk with drift and Table 12 for Random Walk with Drift and trend. 
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Table 12: Augmented Dickey-Fuller 

Test   

Country Lag Tau p value 

Decision RW 

Drift 

Indonesia 0 -0.7184 0.8396 Non Stationary 

 

1 -0.7795 0.8238 Non Stationary 

  2 -0.7428 0.8334 Non Stationary 

Malaysia 0 -0.6475 0.8569 Non Stationary 

 

1 -0.7028 0.8437 Non Stationary 

  2 -0.7108 0.8416 Non Stationary 

Philippines 0 -0.1813 0.9382 Non Stationary 

 

1 -0.2895 0.9238 Non Stationary 

  2 -0.2401 0.9307 Non Stationary 

Singapore 0 -1.9487 0.3193 Non Stationary 

 

1 -1.9847 0.3033 Non Stationary 

  2 -1.9397 0.3233 Non Stationary 

Thailand 0 -0.6357 0.8595 Non Stationary 

 

1 -0.7119 0.8413 Non Stationary 

  2 -0.7173 0.8399 Non Stationary 

Vietnam 0 -1.5619 0.4905 Non Stationary 

 

1 -1.7174 0.4217 Non Stationary 

  2 -1.6873 0.4350 Non Stationary 

Table 13: Augmented Dickey-Fuller 

Test RW Drift and Trend   

Country Lag Tau p value 

Decision RW 

Drift and Trend 

Indonesia 0 -2.2255 0.4809 Non Stationary 

 

1 -2.4996 0.3452 Non Stationary 

  2 -2.3696 0.4096 Non Stationary 

Malaysia 0 -1.7931 0.6949 Non Stationary 

 

1 -1.9549 0.6148 Non Stationary 

  2 -1.9968 0.5941 Non Stationary 

Philippines 0 -1.6134 0.7839 Non Stationary 

 

1 -1.7559 0.7134 Non Stationary 

  2 -1.6851 0.7484 Non Stationary 

Singapore 0 -1.9047 0.6397 Non Stationary 

 

1 -1.9790 0.6029 Non Stationary 

  2 -1.8950 0.6445 Non Stationary 

Thailand 0 -1.5121 0.8251 Non Stationary 

 

1 -1.6142 0.7835 Non Stationary 

  2 -1.6553 0.7631 Non Stationary 
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Vietnam 0 -1.3784 0.8664 Non Stationary 

 

1 -1.5766 0.8015 Non Stationary 

  2 -1.5399 0.8149 Non Stationary 

 

So for both specifications, random walk with drift or drift with trend, it came down to the 

same conclusion that the ASEAN index are all non-stationary. With the weekly frequency, 

the lags pof two is appropriate to use with ADF, but with the daily frequency, we have 

applied longer lags of up to 10 lags and the results have not changed, the indices are non-

stationary. The next step is to find out their integrated order as only series with the same 

integrated order can be tested for cointegration. The first difference has been taken for all 

the index and the same three step procedure applies.  

Taking the Thailand SET Index as an example again, the graph and ACF diagram point out 

that the series might now be stationary after taking the first difference.  

 

       Figure 6: ACF and PACF of Thailand SET Index at I(1) 

 

The ADF Test on the first difference of ASEAN index, both random walk with drift and 

with drift and trend, give out the same result that the index become stationary after taking 

the first difference. Therefore, we can say that the indexes are integrated of order 1 and the 

cointegration test can be performed on them.  
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Table 14: Augmented Dickey-Fuller 

Test   

Country Lag Tau 

p 

value 

Decision RW 

Drift 

Indonesia 0 -40.6602 0.001 Stationary 

 

1 -31.9068 0.001 Stationary 

  2 -28.2284 0.001 Stationary 

Malaysia 0 -42.8363 0.001 Stationary 

 

1 -30.5467 0.001 Stationary 

  2 -25.7453 0.001 Stationary 

Philippines 0 -36.7934 0.001 Stationary 

 

1 -29.6427 0.001 Stationary 

  2 -23.1086 0.001 Stationary 

Singapore 0 -42.0856 0.001 Stationary 

 

1 -31.9552 0.001 Stationary 

  2 -27.1068 0.001 Stationary 

Thailand 0 -41.7149 0.001 Stationary 

 

1 -30.0533 0.001 Stationary 

  2 -24.4371 0.001 Stationary 

Vietnam 0 -43.581 0.001 Stationary 

 

1 -32.9455 0.001 Stationary 

  2 -27.3339 0.001 Stationary 

 

The next step is to obtain the appropriate lag length for the VAR model. All the three sub-

periods have been assessed with the Akaike Information Criterion (AIC) and Schwarz 

Criterion (SC). The table below shows the summary of the lag lengths each criterion 

provides for the daily and weekly data.  

Table 15: Lag length criterion 

 
Daily Weekly 

  AIC SC AIC SC 

Pre-crisis 6 1 1 1 

Crisis 2 1 1 1 

Post-crisis 5 1 1 1 

2003-

2013 
6 2 2 1 
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The Schwarz Criterion suggested a lag of 1 so the analysis started with VAR(1) and are 

tested for autocorrelation, if autocorrelation problem persist, lags are added until 

autocorrelation disappears. The test used to identify autocorrelation is the Langrange 

Multiplier test which test for the presence of serial dependence. We have decided to take 

the first few lags . For example, for the pre-crisis with daily data, VAR(1) encounters an 

autocorrelation problem and lags were added until VAR(9) that autocorrelation 

disappeared, which is justified since this is a daily data.   

Table 16: Lag Length selected for VAR Model 

  Daily Weekly 

Pre-crisis 7 5 

Crisis 2 4 

Post-crisis 7 4 

2003-2013 7 5 

 

The unit root has been tested, and the lag length has been determined, we can conduct a 

cointegration test. The cointegration was tested in three sub-periods under local currencies, 

the US dollar, and Japanese Yen. Under local currencies, both daily and weekly frequency 

were tested, however, because daily data might contain more noise comparing to weekly 

data, the indices on common currency of US Dollar and Japanese Yen are tested using 

weekly data.  

The findings from daily and weekly data are slightly different, both found no evidence of 

cointegration for the entire period between2003 and 2013, but there exists one 

cointegrating vector for both during and post-crisis period. However, the pre-crisis is 

where the results contradict; daily data reported no cointegration whereas weekly data 

reported the opposite. In this case that there is conflicting data, we cannot pin point the 

reasoning clearly, but it is possible that daily data exhibit more noises than the weekly, and 

the assumptions of Johansen test are not all fulfilled because normality test has not been 

cleared for daily nor weekly data, hence the results might be affected.  
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Table 17: Cointegration Test Post-crisis (weekly) 
Unrestricted Cointegration Rank Test (Trace) 
    
    Hypothesized  Trace 0.05 

No. of CE(s) Eigenvalue Statistic Critical Value 
    
    None *  0.190577  102.3558  95.75366 

At most 1  0.164841  69.58348  69.81889 

At most 2  0.138042  41.66286  47.85613 

At most 3  0.075024  18.63786  29.79707 

At most 4  0.033236  6.549836  15.49471 

At most 5  0.008420  1.310674  3.841466 
    
     Trace test indicates 1 cointegrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values 

    

Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
    
    Hypothesized  Max-Eigen 0.05 

No. of CE(s) Eigenvalue Statistic Critical Value 
    
    None*  0.190577  42.77230  40.07757 

At most 1  0.164841  27.92062  33.87687 

At most 2  0.138042  23.02500  27.58434 

At most 3  0.075024  12.08802  21.13162 

At most 4  0.033236  5.239162  14.26460 

At most 5  0.008420  1.310674  3.841466 
    
     Max-eigenvalue test indicates no cointegration at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 
 **MacKinnon-Haug-Michelis (1999) p-values 
 

Table 16 presented trace and maximum eigenvalue test, the trace statistics exceeds the 

critical value at 5%, rejecting the null hypothesis that the cointegrating vector is zero, but fail to 

reject H0: r=1, concluding that there is one cointegrating vector. Now that one cointegrating 

vector is found, we can go further into getting a long-run equilibrium by estimating the 

VECM model.  

Table 18: Computation of 𝚷 

  𝛼 β 

Indonesia -0.0571 2.2924 

Malaysia 0.0167 -8.2855 

Philippines 0.049 -0.0559 

Singapore -0.0412 1.0000 

Thailand 0.0029 -2.9373 

Vietnam 0.03 1.2136 
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To clarify the cointegrating relationship among the ASEAN capital markets, α and β from 

the Π matrix were estimated. Recall that α represents the speed of adjustment and β 

represents a long-run coefficient. The estimated β-coefficients are normalized on the 

Singapore market because it is the benchmark and a capital market leader of this region. 

Notice the adjustment parameters of all the countries except Vietnam have an opposite sign 

to its long-run coefficient, signified an equilibrium correction mechanism. This 

information can be derived into a long-run equation: 

𝑆𝐼𝑁𝐺 = −0.06𝐼𝑁𝐷𝑂 − 4.37𝑀𝐴𝐿𝐴𝑌 − 0.94𝑃𝐻𝐼𝐿 + 7.2𝑇𝐻𝐴𝐼 + 2.58𝑉𝐼𝐸𝑇 

The long-run relationship suggested that a 1% decrease in Indonesia index reduced 

Singapore Index by 0.06%, similarly to a 1% increase in Malaysia and Philippines index, 

Singapore index will reduce by 4.37% and 0.94% respectively.  But a 1% increase in 

Thailand and Vietnam index will increase Singapore index by 7.2% and 2.58% 

respectively. Malaysia and Thailand appear to have relative greater influence to Singapore, 

possibly due to the size of the market and their relations.   

In the period during and post crisis, even though both daily and weekly data reported 

similar result of one cointegrating vector, the long-run coefficient of each country 

influencing Singapore displayed opposite signs giving mixed interpretation to the long-run 

equation. The value of long-run coefficients all fall in the same range between -4% and 

8%, however, daily data suggested a very high influence of Vietnam on Singapore relative 

to the other countries in which we see that this result is not quite realistic in the economic 

sense. Vietnam is a very small market and a new entry in capital market development 

process; it is unlikely that it would have greater influence on Singapore market than the 

other larger, long-established markets that have shown significant influence in previous 

studies.36  

The weekly data was also translated into one common currency unit, the US Dollar and the 

Japanese Yen as we believed the daily data have more noise and could lead to a more bias 

                                                           
36 Janor, H., Ali, R. & Shaharudin, R.(2007), Click and Plummer (2005) 
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result.37 We noticed two striking elements; first, both currencies found one cointegrating 

relationship in all three sub-periods, and second, the magnitude of the long-run coefficients 

of the pre-crisis equation are extremely high. Overall magnitude of each coefficient is 

relatively larger than when the indices are in the local currency, because of the difference 

in the exchange rates of the US and the Yen. For example, one US dollar is equivalent to 

21,036 Vietnamese Dong38 whereas 1 dollar is 1.26 Singaporean Dollar and 32.34 Thai 

Baht. Due to these differences, the magnitude of 1% change in each country return will 

affect the Singaporean return at a greater extent. Between the US Dollar and Japanese Yen, 

the long-run relationship between the markets is more consistent during the crisis when 

each country has a similar impact on the Singaporean market, and the US Dollar post crisis 

relationship is more consistent with the weekly data under local currencies. 

 

              Table 19: Summary of Cointegration tests 

    

Cointegrating 

vector? 

If yes, 

how 

many? 

Daily 

Pre-crisis No 0  

During Yes 1 

Post-crisis Yes 1 

2003-2013 No 0 

Weekly 

Pre-crisis Yes 1 

During Yes 1 

Post-crisis Yes 1 

2003-2013 No  0 

Japanese 

Yen 

Pre-crisis Yes 1 

During Yes 1 

Post-crisis Yes 1 

2003-2013 No 0 

US 

Dollar 

Pre-crisis Yes 1 

During Yes 1 

Post-crisis Yes 1 

2003-2013 No  0 

                                                           
37 Roca et al (1998) 
38 As of Dec 2, 2013, Vietnam Customs 
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5.4   Discussion 

Beta and sigma convergence provided evidence that ASEAN is in the process of 

converging to its benchmark, Singapore STI Index. When run a time series regression of 

each individual country against the benchmark, all of them seem to be converging towards 

Singapore at a considerably high speed, the panel regression confirms the result that 

overall the region is converging fast. Even when there were external shocks or major 

events, the absolute value of beta coefficient stays relatively close to one, the maximum 

speed. We further wanted to reassure whether the results are robust, so we tested whether 

beta coefficient is equal to minus one, and the test cannot reject the hypothesis that it was. 

Confidence interval also indicates that betas from each sub-period are not significantly 

different from each other. The results are mostly what we have expected that all periods 

will show sign of convergence, however, during the crisis, we did not expect the speed to 

be very fast. Sigma convergence, on the other hand, was quite like what we have 

anticipated, an overall decrease in dispersion indicated integration, and in the period after 

the crisis or when the region started to implement the programs design to integrate capital 

markets. We could say this is a promising indication that the six markets are moving 

towards integration altogether. However, the result might require some cautions, if we are 

to evaluate whether the initiatives and strategies that the government have agreed on are 

effective in driving these markets towards integration, we cannot specifically explain that 

the markets are integrating because of the initiatives. The reason for this convergence 

could be driven by global factors such as globalization, financial crisis, financial 

liberalization or a trend of inflows to rapidly growing economies in this region. We would 

believe that the programs set up for integration purpose would obviously play a role in the 

converging scenario, nevertheless it is difficult to pin point quantitative impact the 

programs have on these markets. Moreover, even though we are in possession of the 

Implementation Plan, and acknowledged the steps and procedures the regions are going to 

take in each phase in order to achieve integration in 2015, all initiatives are not fully 

known to our knowledge if they are implemented successfully. Therefore, we do not 

clearly have a checklist of what has been done. In that case, we assume that most of the 
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initiatives are being implemented according to plan. Therefore, the results from the 

convergence approach are consistent and justified.  

On top of that, literatures using convergence approach that studied integration among the 

markets in the same region mostly reported evidence of integration. Espinoza, Prasad, 

Williams (2011), evaluated the Cooperation Council for the Arab States of the Gulf, and 

Babetskii, I., Komárek, L., Komárková, Z. (2007) examined the EU and its new members 

level of integration after the EU enlargement, and both found convergence considerably in 

the region they study. They also noticed that stock markets converge faster than bonds, 

which was later supported by Park, C.N. (2013) who studied Asia and ASEAN between 

1993 and 2011 and found a fast convergence and deepening level of integration in 

ASEAN, in contrast to Rizavi et al. (2011) who found overall divergence between 1999 

and 2009. 

We further explore the relationship of these markets by Johansen’s cointegration test using 

local currencies, US dollar and Japanese Yen, and compare them by the use of weekly data 

which we believe to be more reliable. They all reported consistent results of one 

cointegrating relationship pre, during and post crisis. The impact from the change in the 

long-run coefficients is more consistent between the local currency and the US dollar. This 

might be due to the influence that the US has on the whole region39, especially after the 

financial crisis, making the exchange rate between the US and all the ASEAN countries 

correlate more relative to Japan, although a few empirical findings such as Ghosh et al. 

(1999) and Phylaktis and Ravazzolo (2002) suggest an increasing influence of Japan on 

ASEAN region.  

The result from the cointegration test does correspond to our expectation; long-run 

relationship was found during all three sub-periods. We did not predict a specific number 

of cointegrating relationships, but expected to see indications that long-run relationship 

exist. However, when only one cointegrating relationship is found, we concluded that six 

ASEAN markets are cointegrated, they are integrated to a limited extent, and still have 

more room for further development. We were not so clear about what will happen in the 

                                                           
39 Chai and Rhee (2005) 
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pre-crisis, Click and Plummer (2005) reported one cointegrating relationship between 1998 

and 2002 so we see the relationship remains. Janor, H., Ali, R. & Shaharudin, R. (2007) 

studied the relationship before and after 1997 crisis and found evidence of long-run 

relationship whereas Daly, K.J. (2003) found no relationship among the markets. By 

acknowledging that there exists a relationship the period prior to our study, an interesting 

point is the number of cointegration has not increase. It is understandable that during the 

crisis, the markets are correlated in a downward because they are all negatively impacted. 

However, after the crisis, when the initiatives have been acknowledge by the markets and 

programs are being implemented, it will be a rather promising outlook for the region to see 

higher number of cointegrating relationship. The precise explanation of the result is still 

unclear, but as we have seen in the implemented actions, the three main markets, 

Singapore, Malaysia and Thailand are normally the first ones to initiate the program and 

the other markets will join later on. There is not much update on whether the other markets 

are adopting what the main three have already been working on. These markets, even 

though join the ASEAN Exchange to promote integration, they are still unequal readiness 

in market development. It might be due to this that cointegration test does not show as  

many relationship as it should have been considering that the initiatives began four years 

ago, because we are studying the overall integration of the six markets, if one of the 

markets have not adopt the program that is expected to increase convergence, then the 

multivariate results might not be that accurate. 

Nevertheless, the results overall still show promising prospects for ASEAN, the more 

integrated they are, the more effective monetary policy can be transmitted through the 

financial system and that could lead to an even faster integration process. The challenge 

remains on monitoring mechanism to ensure enforcement of the plan and track the 

progress to be able to act accordingly.  
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6.   Conclusion 

After applying the three techniques in this thesis, the empirical findings mostly correspond 

to the expectation that we have anticipated. When taken into account the AEC initiatives 

and the financial crisis by dividing the period of 2003-13 into three sub-periods, we can 

observe that integration is in progress. ASEAN markets are integrated, but only to a 

limited extent, the markets are not fully segmented, but are not yet fully integrated either. 

All markets show signs of converging to the benchmark at a relatively high speed, and 

overall moving towards convergence, with a slight divergence during the crisis. This 

indicates that integration is deepening the region. Moreover, cointegration tests reported 

one cointegrating relationship among the markets in all three sub-periods, and gave 

consistent results whether analyzed under one common currency, the US dollar or Japanese 

Yen or local currency, however, the long-run equations from the local currency and the US 

seem to be more consistent. Altogether, the convergence a cointegration approach are 

consistent and pointed to the same conclusion that ASEAN markets are in the process of a 

considerably fast moving towards integration and exhibit one long-run relationship. It is 

difficult to determine the real concrete reasoning behind these results because many factors 

play a role in influencing the region to integrate or diverge, and difficult to say whether the 

program set up by ASEAN committee with a goal to drive the region to AEC are effective. 

Nevertheless, since we can observe that the programs are being put in place according to 

plan, or some with a slight delay, we would expect them to influence the level of 

integration, but all of this would be too soon and insufficient to go deeper to the conclusion 

of whether the integration will be realized in 2015.  
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7.    Suggested Further Research 

This thesis used daily and weekly data to conduct the analysis, although consistent results 

were presented, further research could try employ monthly data to observe what impact a 

lower frequency data might have on the research. Furthermore, when trying to put the 

indices into one currency, we picked the US and Japan because there was evidence that 

they have extensive influence in the region. Further research could try other currencies in 

Asia, or put the indices in one ASEAN currency, it is possible that we might find results 

that allow us to understand further the relationship between these countries. Furthermore, it 

would be interesting to divide ASEAN into two groups, the ones who first implemented 

the program and the ones who adopt them later. Since we saw in our results that, even 

though programs were put in place no more than one cointegrating relationship is found, 

through this division clearer reasoning and prospects of the region might be derived.  
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Appendix A – Implementation Plan 

Key Principles of the Implementation Plan 

 

 Adoption of international standards to the maximum extent possible.  

 Progressive liberalization to facilitate more open access and cost reduction through 

greater competition.  

 Sequencing of regional integration initiatives taking into account ease of 

implementation, market preferences and technical linkages.  

 Adequate coordination of ASEAN level working processes.  

 Consistent implementation of policies to support regional integration at country 

level, with effective monitoring mechanisms.  

 Strong communications plan and consultative processes to build consensus and set 

priorities for integration initiatives.  
      Source: ACMF’s Implementation Plan  
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Appendix B – Beta Convergence from time series regression 

Beta coefficients for daily frequency  

  Indonesia Malaysia Philippines Thailand Vietnam 

𝛽𝑝𝑟𝑒−𝑐𝑟𝑖𝑠𝑖𝑠 -1.08575* -1.19517* -1.18572* -1.05853* -0.85146* 

 

(0.07278) (0.07484) (0.06883) (0.11718) (0.79063) 

𝛽𝑐𝑟𝑖𝑠𝑖𝑠 -1.15591* -1.18014* -1.38254* -1.15222* -1.03657* 

 

(0.11738)  (0.13097) (0.16947) (0.12827) (0.10473)  

𝛽𝑝𝑜𝑠𝑡−𝑐𝑟𝑖𝑠𝑖𝑠 -1.13001* -0.99181* -1.22648* -1.09262* -0.95266* 

 

(0.08707) (0.06968 (0.07938) (0.08603) (0.06741) 

𝛽2003−2013 -1.12343* -1.13926* -1.27879* -1.09400* -0.94702* 

   (0.05842) ( 0.07202)  (0.07529)  (0.06984) (0.05184 ) 
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Results of time series regression on a daily frequency 

 

  Post-crisis 2003-2013 

  Indonesia Malaysia Philippines Thailand Vietnam Indonesia Malaysia Philippines Thailand Vietnam 

Constant 0.00056 0.00024 0.00089 0.00067 -0.00024 0.00072 0.00011 0.00058 0.0001 0.00026 

  (0.00036) (0.00027) (0.00043) (0.00039) (0.00059) (0.00029) (0.00024) (0.00034) (0.0003) (0.00048) 

β -1.1326* -0.99339* -1.22555* -1.09217* -0.95302* -1.12343* -1.13926* -1.27879* -1.094* -0.94702* 

  (0.08662) (0.06965) (0.07912) (0.08557) (0.06741) (0.05843) (0.07203) (0.0753) (0.06984) (0.05185) 

𝛾1 -0.9635* -0.98128* -1.08157* -1.00018* -0.92331* 0.14306 0.10191 0.15363 0.09393 0.01979 

  (0.04766) (0.03768) (0.04319) (0.04775) (0.03812) (0.045) (0.05004) (0.05217) (0.04143) (0.04175) 

𝛾2 0.13667 -0.02225 0.08363 0.0316 -0.02642 0.12208 0.07902 0.09113 0.06525 -0.03128 

  (0.05395) (0.03653) (0.04307) (0.03576) (0.03888) (0. 03589) (0.0345) (0.03203) (0.02475) (0.02852) 

R-Sq 0.48824 0.4914 0.54041 0.50159 0.46662 0.4964 0.52066 0.56188 0.5017 0.46782 

Observation 866 866 866 866 866 2071 2071 2071 2071 2071 
Standard errors are shown in parentheses 

*Indicates siginificance at 1% 

 

  Pre Crisis Crisis 

  Indonesia Malaysia Philippines Thailand Vietnam Indonesia Malaysia Philippines Thailand Vietnam 

Constant 0.0008 -0.00029 0.00029 -0.00048 0.00114 0.00093 0.00052 0.00026 0.00017 -0.00104 

  (0.00044) (0.00032) (0.00049) (0.00049) (0.0007) (0.00093) (0.00089) (0.00116) (0.00088) (0.00158) 

β -1.09607* -1.19561* -1.18999* -1.06009* -0.84906* -1.14921* -1.17956* -1.39041* -1.15464* -1.03399* 

  (0.07232) (0.07523) (0.06918) (0.1179) (0.07929) (0.11498) (0.13104) (0.16871) (0.12827) (0.10479) 

𝛾1 -0.97663* -1.06918* -1.0873* -1.0413* -0.9144* -0.99647* -1.04082* -1.18567* -0.9548* -0.93727* 

  (0.03383) (0.03934) (0.03617) (0.08685) (0.05111) (0.05493) (0.06976) (0.07477) (0.07997) (0.05472) 

𝛾2 0.04828 0.05688 0.03508 0.01151 -0.13267 0.18387 0.13908 0.1329 0.16584 0.05269 

  (0.04563) (0.03479) (0.03719) (0.03694) (0.04395) (0.06752) (0.06189) (0.06282) (0.04759) (0.05503) 

R-Sq 0.49257 0.53397 0.5472 0.52071 0.47444 0.52027 0.53018 0.59344 0.49004 0.47139 

Observation 815 815 815 815 815 393 393 393 393 393 
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Results of time series regression on a weekly frequency 

  Pre Crisis Crisis 

  Indonesia Malaysia Philippines Thailand Vietnam Indonesia Malaysia Philippines Thailand Vietnam 

Constant 0.00344 -0.00085 0.00130 -0.00171 0.00448 0.00381 0.00214 0.00109 0.00089 -0.00339 

  (0.00181) (0.00116) (0.00165) (0.00189) (0.00283) (0.0039) (0.00341) (0.00394) (0.00375) (0.00674) 

Β -1.14275* -1.18295* -1.10432* -1.00028* -0.67688* -1.17540* -0.99700* -1.31308* -1.30754* -0.99576* 

  (0.14815) -0.16004) (0.12974) (0.14158) (0.11451) (0.26826) (0.28546) (0.21280) (0.18929) (0.21551) 

𝛾1 -1.13434* -1.19246* -1.15198* -1.05568* -0.77199* -1.22678* -1.09548* -1.26459* -1.32603* -0.97598* 

  (0.07381) (0.08456) (0.07855) (0.07266) (0.09447) (0.08858) (0.13071) (0.12089) (0.10718) (0.12923) 

𝛾2 -0.08526 -0.05917 -0.06357 0.02819 -0.08879 -0.13221 -0.08772 -0.17042 -0.18799* -0.06963 

  (0.07639) (0.07963) (0.07042) (0.08382) (0.08492) (0.15422) (0.13454) (0.08868) (0.08705) (0.12628) 

R-Sq 0.57265 0.59962 0.58055 0.54336 0.38514 0.62206 0.55122 0.66482 0.68117 0.49637 

Observation 195 195 195 195 195 95 95 95 95 95 

 

  Post-crisis 2003-2013 

  Indonesia Malaysia Philippines Thailand Vietnam Indonesia Malaysia Philippines Thailand Vietnam 

Constant 0.00247 0.00116 0.00387 0.00286 -0.00059 0.00303 0.00044 0.00220 0.00035 0.00099 

  (0.00148) (0.00115) (0.00142) (0.00156) (0.00245) (0.00121) (0.00092) (0.00116) (0.00123) (0.00196) 

β -1.11952* -1.17293* -1.26034* -1.07724* -0.98921* -1.16253* -1.06869* -1.23487* -1.07995* -0.84454* 

  (0.13458) (0.13818) (0.14826) (0.14148) (0.13217) (0.11910) (0.15374) (0.10242) (0.09338) (0.08851) 

𝛾1 -1.14608* -1.05134* -1.17766* -1.13069* -0.99219* -0.01543 -0.02916 0.02398 -0.08795 -0.05862 

  (0.08168) (0.08067) (0.06885) (0.08022) (0.05419) (0.09865) (0.11262) (0.07825) (0.07764) (0.06880) 

𝛾2 -0.01256 0.15013 0.03135 0.01733 0.04263 -0.08499 -0.02304 -0.09221* -0.08483* -0.05725 

  (0.43076) (0.06517) (0.06314) (0.07192) (0.08220) (0.07178) (0.07306) (0.04896) (0.05645) (0.05791)  

R-Sq 0.57562 0.53793 0.58793 0.57319 0.50441 0.59096 0.54944 0.60949 0.58632 0.45296 

Observation 214 214 214 214 214 504 504 504 504 504 
Standard errors are shown in parentheses 

*Indicates siginificance at 1% 
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Appendix C – Beta Convergence from panel regression 

Lag length Criterion 

 

 

* indicates lag length chosen 

Panel Regression on weekly frequency 

 

Pre Crisis Crisis Post Crisis 2003-2013 

Constant 0.00128 0.00090 0.00180* 0.00135 

 

(0.00104) (0.00327) (0.00105) (0.00083) 

Βeta -0.81957* -1.07470* -1.06554* -0.98172* 

 

(0.09564) (0.22017) (0.11544) (0.08855) 

𝛾1 -0.15003* -0.04630 0.00255 -0.07141 

 

(0.08701) (0.17367) (0.10451) (0.07136) 

𝛾2 -0.11805 -0.14135 0.04209 -0.08108 

 

(0.08222) (0.15752) (0.07831) (0.06516) 

𝛾3 -0.03710 -0.00806 0.00766 -0.00143 

 

(0.06586) (0.12135) (0.06446) (0.05276) 

𝛾4 -0.02073 -0.00846 -0.01560 -0.00259 

 

(0.04409) (0.07886) (0.04020) (0.03549) 

R-Sq 0.48659 0.57366 0.53460 0.53025 

Observation 185 85 191 491 
Standard errors are shown in parentheses 

*indicates siginificance at 1% 

 

Panel Regression on US dollar 

 

OLS 

Fixed 

Effect 

𝛽𝑝𝑟𝑒−𝑐𝑟𝑖𝑠𝑖𝑠 -0.8901* -0.9355* 

 

0.1127 0.1151 

𝛽𝑐𝑟𝑖𝑠𝑖𝑠 -0.8978* -0.9222* 

 

0.1926 0.2001 

𝛽𝑝𝑜𝑠𝑡−𝑐𝑟𝑖𝑠𝑖𝑠 -1.0657* -1.1118* 

 

0.1189 0.1199 

𝛽2003−2013 -0.9574* -0.9608* 

 

0.0862 0.0868 
Standard errors are shown in parentheses 

*indicates siginificance at 1% 

 

 

 

AIC SC 

Daily 15 8* 

Weekly 11 4* 
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Appendix D - Sigma Convergence 

Regression on daily frequency 

  Pre Crisis Crisis Post Crisis 2003-2013 

Constant 0.0094010 0.0123465 0.0099385 0.0114269 

  (0.0004265) (0.0007228) (0.0003838) (0.0002781) 

Sigma 0.0000019 0.0000090 -0.0000026* -0.0000010* 

  (0.0000010) (0.0000030) (0.0000008) (0.0000002) 

R-Sq 0.717 0.762 0.751 0.717 
Standard errors are shown in parentheses 

*indicates siginificance at 1% 

 

Regression on weekly frequency 

  Pre Crisis Crisis Post Crisis 2003-2013 

Constant 0.0211538 0.0269686 0.0206242 0.0246176 

 

(0.0018981) (0.0026753) (0.0011976) (0.0010725) 

Sigma 0.0000025 0.0000721 -0.0000239* -0.0000116* 

 

(0.0000169) (0.0000460) (0.0000092) (0.0000032) 

R-Sq 0.772 0.809 0.833 0.771 
Standard errors are shown in parentheses 

*indicates siginificance at 1% 
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Appendix E – Johansen’s Cointegration Test 

Lag length criterion and selection 

 
US Dollar Japanese Yen 

  AIC SC Chosen AIC SC Chosen 

Pre-crisis 5 1 6 6 1 6 

Crisis 1 1 1 1 1 2 

Post-crisis 1 1 3 1 1 3 

2003-2013 4 1 4 4 1 4 

 

Cointegration Test pre-crisis (daily) 

Unrestricted Cointegration Rank Test (Trace)  
     
     Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     None  0.041945  88.78591  95.75366  0.1370 

At most 1  0.025457  54.20564  69.81889  0.4527 

At most 2  0.019508  33.39619  47.85613  0.5350 

At most 3  0.012078  17.49749  29.79707  0.6033 

At most 4  0.008680  7.691340  15.49471  0.4990 

At most 5  0.000813  0.656109  3.841466  0.4179 
     
      Trace test indicates no cointegration at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  

     

Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
     
     Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     None  0.041945  34.58027  40.07757  0.1828 

At most 1  0.025457  20.80946  33.87687  0.6984 

At most 2  0.019508  15.89869  27.58434  0.6744 

At most 3  0.012078  9.806154  21.13162  0.7626 

At most 4  0.008680  7.035231  14.26460  0.4850 

At most 5  0.000813  0.656109  3.841466  0.4179 
     
      Max-eigenvalue test indicates no cointegration at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 
 
Normalized cointegrating coefficients (standard error in parentheses)   

SINGAPORE THAILAND VIETNAM PHILIPPINES MALAYSIA INDONESIA  

 1.000000 -16.63281  0.512244 -5.825953  0.479746  7.620143  

  (3.54951)  (1.55681)  (1.65428)  (3.15059)  (1.98341)  
 **MacKinnon-Haug-Michelis (1999) p-values 
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Cointegration Test pre-crisis (weekly) 

Unrestricted Cointegration Rank Test (Trace)    
       
       Hypothesized  Trace 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.207954  99.44313  95.75366  0.0272   

At most 1  0.113207  54.68111  69.81889  0.4324   

At most 2  0.077267  31.61357  47.85613  0.6333   

At most 3  0.043627  16.17376  29.79707  0.7001   

At most 4  0.036523  7.609122  15.49471  0.5081   

At most 5  0.002421  0.465482  3.841466  0.4951   
       
        Trace test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    

       

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)   
       
       Hypothesized  Max-Eigen 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.207954  44.76201  40.07757  0.0138   

At most 1  0.113207  23.06755  33.87687  0.5253   

At most 2  0.077267  15.43980  27.58434  0.7127   

At most 3  0.043627  8.564641  21.13162  0.8659   

At most 4  0.036523  7.143640  14.26460  0.4723   

At most 5  0.002421  0.465482  3.841466  0.4951   
       
        Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    
 
Normalized cointegrating coefficients (standard error in parentheses)   

SINGAPORE THAILAND VIETNAM PHILIPPINES MALAYSIA INDONESIA  

 1.000000  43.49856  2.232721  25.45521 -31.30512 -30.21528  

  (9.55244)  (3.54939)  (4.57739)  (7.24262)  (5.47798)  

       

Cointegration Test during crisis (daily) 

Unrestricted Cointegration Rank Test (Trace)    
       
       Hypothesized  Trace 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.115188  116.6811  95.75366  0.0009   

At most 1  0.084055  68.95288  69.81889  0.0585   

At most 2  0.046959  34.71120  47.85613  0.4633   

At most 3  0.023246  15.95303  29.79707  0.7156   

At most 4  0.014085  6.780143  15.49471  0.6033   

At most 5  0.003195  1.248046  3.841466  0.2639   
       
        Trace test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    
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Unrestricted Cointegration Rank Test (Maximum Eigenvalue)   
       
       Hypothesized  Max-Eigen 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.115188  47.72822  40.07757  0.0057   

At most 1 *  0.084055  34.24168  33.87687  0.0452   

At most 2  0.046959  18.75816  27.58434  0.4334   

At most 3  0.023246  9.172892  21.13162  0.8182   

At most 4  0.014085  5.532097  14.26460  0.6737   

At most 5  0.003195  1.248046  3.841466  0.2639   
       
        Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   
 **MacKinnon-Haug-Michelis (1999) p-values 
    

Normalized cointegrating coefficients (standard error in parentheses)   

SINGAPORE THAILAND VIETNAM PHILIPPINES MALAYSIA INDONESIA  

 1.000000 -13.83350 -12.36644  7.585558  3.725999 -1.527457  

  (2.29607)  (1.80583)  (1.19159)  (2.64801)  (0.89233)  

 

Cointegration Test during crisis (weekly) 

Unrestricted Cointegration Rank Test (Trace)    
       
       Hypothesized  Trace 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.219844  103.8666  95.75366  0.0123   

At most 1  0.183433  68.86166  69.81889  0.0594   

At most 2  0.115589  40.28848  47.85613  0.2124   

At most 3  0.110087  22.96900  29.79707  0.2476   

At most 4  0.042685  6.523937  15.49471  0.6336   

At most 5  0.002642  0.373064  3.841466  0.5413   
       
        Trace test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    

       

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)   
       
       Hypothesized  Max-Eigen 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None  0.219844  35.00492  40.07757  0.1670   

At most 1  0.183433  28.57318  33.87687  0.1883   

At most 2  0.115589  17.31948  27.58434  0.5526   

At most 3  0.110087  16.44506  21.13162  0.1999   

At most 4  0.042685  6.150872  14.26460  0.5939   

At most 5  0.002642  0.373064  3.841466  0.5413   
       
        Max-eigenvalue test indicates no cointegration at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   
 **MacKinnon-Haug-Michelis (1999) p-values 
    

Normalized cointegrating coefficients (standard error in parentheses)   
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SINGAPORE THAILAND VIETNAM PHILIPPINES MALAYSIA INDONESIA  

 1.000000 -2.937275  1.213611 -0.055889 -8.285535  2.292410  

  (0.82908)  (0.59708)  (0.39554)  (1.54221)  (0.47105)  

 

Cointegration Test post-crisis (daily) 

Unrestricted Cointegration Rank Test (Trace) 
    
    Hypothesized  Trace 0.05 

No. of CE(s) Eigenvalue Statistic Critical Value 
    
    None *  0.050008  95.98159  95.75366 

At most 1  0.027050  52.06749  69.81889 

At most 2  0.016149  28.59373  47.85613 

At most 3  0.010876  14.65772  29.79707 

At most 4  0.005039  5.296684  15.49471 

At most 5  0.001135  0.972364  3.841466 
    
     Trace test indicates 1 cointegrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values 

    

Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
    
    Hypothesized  Max-Eigen 0.05 

No. of CE(s) Eigenvalue Statistic Critical Value 
    
    None *  0.050008  43.91410  40.07757 

At most 1  0.027050  23.47375  33.87687 

At most 2  0.016149  13.93601  27.58434 

At most 3  0.010876  9.361037  21.13162 

At most 4  0.005039  4.324320  14.26460 

At most 5  0.001135  0.972364  3.841466 
    
     Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values 
 
Normalized cointegrating coefficients (standard error in parentheses)   

SINGAPORE THAILAND VIETNAM PHILIPPINES MALAYSIA INDONESIA  

 1.000000  4.130561 -7.786920  0.007071 -2.392164 -1.446917  

  (1.44498)  (1.14534)  (0.24113)  (0.98284)  (0.36693)  

 

Cointegration Test post-crisis (weekly) 

Unrestricted Cointegration Rank Test (Trace)    
       
       Hypothesized  Trace 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.190577  102.3558  95.75366  0.0162   

At most 1  0.164841  69.58348  69.81889  0.0522   

At most 2  0.138042  41.66286  47.85613  0.1684   

At most 3  0.075024  18.63786  29.79707  0.5192   



92 
 

At most 4  0.033236  6.549836  15.49471  0.6305   

At most 5  0.008420  1.310674  3.841466  0.2523   
       
        Trace test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    

       

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)   
       
       Hypothesized  Max-Eigen 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None*  0.190577  42.77230  40.07757  0.2626   

At most 1  0.164841  27.92062  33.87687  0.2172   

At most 2  0.138042  23.02500  27.58434  0.1724   

At most 3  0.075024  12.08802  21.13162  0.5390   

At most 4  0.033236  5.239162  14.26460  0.7114   

At most 5  0.008420  1.310674  3.841466  0.2523   
       
        Max-eigenvalue test indicates no cointegration at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   
 **MacKinnon-Haug-Michelis (1999) p-values 
    

Normalized cointegrating coefficients (standard error in parentheses)   

SINGAPORE THAILAND VIETNAM PHILIPPINES MALAYSIA INDONESIA  

 1.000000 -7.265612 -2.587853  0.944574  4.378495  0.058901  

  (1.52733)  (1.27524)  (0.29482)  (1.10574)  (0.44951)  

       

Cointegration Test pre-crisis (US Dollar) 

Unrestricted Cointegration Rank Test (Trace)    
       
       Hypothesized  Trace 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.192543  98.18720  95.75366  0.0336   

At most 1  0.109507  57.33883  69.81889  0.3261   

At most 2  0.087324  35.18659  47.85613  0.4382   

At most 3  0.058425  17.73407  29.79707  0.5858   

At most 4  0.031283  6.235689  15.49471  0.6677   

At most 5  0.000864  0.165134  3.841466  0.6845   
       
        Trace test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    

       

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)   
       
       Hypothesized  Max-Eigen 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.192543  40.84837  40.07757  0.0409   

At most 1  0.109507  22.15224  33.87687  0.5959   

At most 2  0.087324  17.45252  27.58434  0.5413   

At most 3  0.058425  11.49838  21.13162  0.5976   

At most 4  0.031283  6.070555  14.26460  0.6042   

At most 5  0.000864  0.165134  3.841466  0.6845   
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        Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    
 
Normalized cointegrating coefficients (standard error in parentheses)   

SINGAPORE THAILAND VIETNAM MALAYSIA PHILIPPINES INDONESIA  

 1.000000  496.9942 -3283.395 -44.50083  346.4755 -86703.98  

  (117.388)  (21654.3)  (9.36836)  (67.9109)  (17510.3)  

 

Cointegration Test during crisis (US Dollar) 

Unrestricted Cointegration Rank Test (Trace)    
       
       Hypothesized  Trace 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.192543  98.18720  95.75366  0.0336   

At most 1  0.109507  57.33883  69.81889  0.3261   

At most 2  0.087324  35.18659  47.85613  0.4382   

At most 3  0.058425  17.73407  29.79707  0.5858   

At most 4  0.031283  6.235689  15.49471  0.6677   

At most 5  0.000864  0.165134  3.841466  0.6845   
       
        Trace test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    

       

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)   
       
       Hypothesized  Max-Eigen 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.192543  40.84837  40.07757  0.0409   

At most 1  0.109507  22.15224  33.87687  0.5959   

At most 2  0.087324  17.45252  27.58434  0.5413   

At most 3  0.058425  11.49838  21.13162  0.5976   

At most 4  0.031283  6.070555  14.26460  0.6042   

At most 5  0.000864  0.165134  3.841466  0.6845   
       
        Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   
 **MacKinnon-Haug-Michelis (1999) p-values 
    

Normalized cointegrating coefficients (standard error in parentheses)   

SINGAPORE THAILAND VIETNAM MALAYSIA INDONESIA PHILIPPINES  

 1.000000  496.9942 -3283.395 -44.50083 -86703.98  346.4755  

  (117.388)  (21654.3)  (9.36836)  (17510.3)  (67.9109)  

 

Cointegration Test post-crisis (US Dollar) 

Unrestricted Cointegration Rank Test (Trace)    
       
       Hypothesized  Trace 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
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       None *  0.180629  101.0844  95.75366  0.0204   

At most 1  0.114426  59.44774  69.81889  0.2527   

At most 2  0.082580  34.05025  47.85613  0.4991   

At most 3  0.039473  16.03666  29.79707  0.7097   

At most 4  0.027173  7.619521  15.49471  0.5069   

At most 5  0.008869  1.861810  3.841466  0.1724   
       
        Trace test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    

       

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)   
       
       Hypothesized  Max-Eigen 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.180629  41.63663  40.07757  0.0331   

At most 1  0.114426  25.39749  33.87687  0.3586   

At most 2  0.082580  18.01359  27.58434  0.4940   

At most 3  0.039473  8.417142  21.13162  0.8764   

At most 4  0.027173  5.757710  14.26460  0.6445   

At most 5  0.008869  1.861810  3.841466  0.1724   
       
        Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    
 
Normalized cointegrating coefficients (standard error in parentheses)   

SINGAPORE THAILAND VIETNAM MALAYSIA PHILIPPINES INDONESIA  

 1.000000 -233.7215  72041.24  4.576674  46.57603  5464.031  

  (37.0629)  (18179.8)  (2.35389)  (8.27657)  (2316.36)  

 

Cointegration Test pre-crisis (Japanese Yen) 

Unrestricted Cointegration Rank Test (Trace)    
       
       Hypothesized  Trace 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.187371  100.0944  95.75366  0.0243   

At most 1  0.122507  60.46562  69.81889  0.2213   

At most 2  0.082867  35.50462  47.85613  0.4217   

At most 3  0.067091  18.98268  29.79707  0.4941   

At most 4  0.027017  5.718153  15.49471  0.7285   

At most 5  0.002546  0.486890  3.841466  0.4853   
       
        Trace test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    

       

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)   
       
       Hypothesized  Max-Eigen 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
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None*  0.187371  41.62879  40.07757  0.0561   

At most 1  0.122507  24.96100  33.87687  0.3876   

At most 2  0.082867  16.52195  27.58434  0.6211   

At most 3  0.067091  13.26452  21.13162  0.4282   

At most 4  0.027017  5.231263  14.26460  0.7124   

At most 5  0.002546  0.486890  3.841466  0.4853   
       
        Max-eigenvalue test indicates no cointegration at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   
 **MacKinnon-Haug-Michelis (1999) p-values 
    

Normalized cointegrating coefficients (standard error in parentheses)   

SINGAPORE THAILAND VIETNAM PHILIPPINES MALAYSIA INDONESIA  

 1.000000 -547.0974 -22101.13 -435.0586  59.25269  94270.85  

  (146.650)  (29433.5)  (87.2125)  (12.5430)  (21943.0)  

 

Cointegration Test during crisis (Japanese Yen) 

Unrestricted Cointegration Rank Test (Trace)    
       
       Hypothesized  Trace 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.305594  121.9278  95.75366  0.0003   

At most 1  0.181970  69.77586  69.81889  0.0504   

At most 2  0.139269  41.05342  47.85613  0.1870   

At most 3  0.088466  19.60716  29.79707  0.4499   

At most 4  0.033970  6.361565  15.49471  0.6528   

At most 5  0.009877  1.419434  3.841466  0.2335   
       
        Trace test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    

       

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)   
       
       Hypothesized  Max-Eigen 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.305594  52.15189  40.07757  0.0014   

At most 1  0.181970  28.72245  33.87687  0.1821   

At most 2  0.139269  21.44625  27.58434  0.2502   

At most 3  0.088466  13.24560  21.13162  0.4299   

At most 4  0.033970  4.942131  14.26460  0.7491   

At most 5  0.009877  1.419434  3.841466  0.2335   
       
        Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    
 
Normalized cointegrating coefficients (standard error in parentheses)   

SINGAPORE THAILAND VIETNAM PHILIPPINES MALAYSIA INDONESIA  

 1.000000 -106.6247 -6381.713  13.31317 -1.859617  1162.717  

  (10.8773)  (3188.67)  (6.49664)  (1.29794)  (845.794)  
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Cointegration Test post-crisis (Japanese Yen) 

Unrestricted Cointegration Rank Test (Trace)    
       
       Hypothesized  Trace 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None *  0.197936  98.16748  95.75366  0.0468   

At most 1  0.161092  61.75899  69.81889  0.1853   

At most 2  0.091781  34.35700  47.85613  0.4824   

At most 3  0.080393  19.33886  29.79707  0.4688   

At most 4  0.036344  6.264709  15.49471  0.6642   

At most 5  0.003132  0.489433  3.841466  0.4842   
       
        Trace test indicates 1 cointegrating eqn(s) at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   

 **MacKinnon-Haug-Michelis (1999) p-values    

       

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)   
       
       Hypothesized  Max-Eigen 0.05    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   
       
       None*  0.197936  41.40849  40.07757  0.1895   

At most 1  0.161092  27.40199  33.87687  0.2425   

At most 2  0.091781  15.01814  27.58434  0.7468   

At most 3  0.080393  13.07415  21.13162  0.4454   

At most 4  0.036344  5.775277  14.26460  0.6422   

At most 5  0.003132  0.489433  3.841466  0.4842   
       
        Max-eigenvalue test indicates no cointegration at the 0.05 level   

 * denotes rejection of the hypothesis at the 0.05 level   
 **MacKinnon-Haug-Michelis (1999) p-values 
    

Normalized cointegrating coefficients (standard error in parentheses)   

SINGAPORE THAILAND VIETNAM PHILIPPINES MALAYSIA INDONESIA  

 1.000000  349.6100 -69518.11 -52.72578 -20.57175 -5349.747  

  (82.4306)  (35155.8)  (17.6113)  (4.69452)  (5028.40)  
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Summary of cointegration tests and long-run equilibrium 

    

Cointegrating 

vector? 

If yes, 

how 

many? 

Long-run Cointegration Equation 

Daily 

Pre-crisis No 0  - 

During Yes 1 𝑆𝐼𝑁𝐺 = 1.52𝐼𝑁𝐷𝑂 − 3.72𝑀𝐴𝐿𝐴𝑌 − 7.58𝑃𝐻𝐼𝐿 + 13.83𝑇𝐻𝐴𝐼 + 12.36𝑉𝐼𝐸𝑇 

Post-crisis Yes 1 𝑆𝐼𝑁𝐺 = 1.44𝐼𝑁𝐷𝑂 + 2.39𝑀𝐴𝐿𝐴𝑌 − 0.007𝑃𝐻𝐼𝐿 − 4.13𝑇𝐻𝐴𝐼 + 7.78𝑉𝐼𝐸𝑇 

2003-2013 No 0 - 

Weekly 

Pre-crisis Yes 1 𝑆𝐼𝑁𝐺 = 30.21𝐼𝑁𝐷𝑂 + 31.3𝑀𝐴𝐿𝐴𝑌 − 25.45𝑃𝐻𝐼𝐿 − 43.49𝑇𝐻𝐴𝐼 − 2.23𝑉𝐼𝐸𝑇 

During Yes 1 𝑆𝐼𝑁𝐺 = −2.29𝐼𝑁𝐷𝑂 + 8.28𝑀𝐴𝐿𝐴𝑌 + 0.06𝑃𝐻𝐼𝐿 + 2.93𝑇𝐻𝐴𝐼 − 1.21𝑉𝐼𝐸𝑇 

Post-crisis Yes 1 𝑆𝐼𝑁𝐺 = −0.06𝐼𝑁𝐷𝑂 − 4.37𝑀𝐴𝐿𝐴𝑌 − 0.94𝑃𝐻𝐼𝐿 + 7.2𝑇𝐻𝐴𝐼 + 2.58𝑉𝐼𝐸𝑇 

2003-2013 No  0 - 

Japanese 

Yen 

Pre-crisis Yes 1 𝑆𝐼𝑁𝐺 = −94270.85𝐼𝑁𝐷𝑂 − 59.25𝑀𝐴𝐿𝐴𝑌 + 435.05𝑃𝐻𝐼𝐿 + 547.09𝑇𝐻𝐴𝐼 + 22101.13𝑉𝐼𝐸𝑇 

During Yes 1 𝑆𝐼𝑁𝐺 = −1162.71𝐼𝑁𝐷𝑂 + 1.85𝑀𝐴𝐿𝐴𝑌 − 13.31𝑃𝐻𝐼𝐿 + 106.62𝑇𝐻𝐴𝐼 + 6381.71𝑉𝐼𝐸𝑇 

Post-crisis Yes 1 𝑆𝐼𝑁𝐺 = 5349.74𝐼𝑁𝐷𝑂 + 20.57𝑀𝐴𝐿𝐴𝑌 + 52.72𝑃𝐻𝐼𝐿 − 349.61𝑇𝐻𝐴𝐼 + 69518.11𝑉𝐼𝐸𝑇 

2003-2013 No 0 - 

US Dollar 

Pre-crisis Yes 1 𝑆𝐼𝑁𝐺 = 86703.98𝐼𝑁𝐷𝑂 + 44.50𝑀𝐴𝐿𝐴𝑌 − 346.47𝑃𝐻𝐼𝐿 − 496.99𝑇𝐻𝐴𝐼 + 3283.39𝑉𝐼𝐸𝑇 

During Yes 1 𝑆𝐼𝑁𝐺 = −1560.28𝐼𝑁𝐷𝑂 + 1.51𝑀𝐴𝐿𝐴𝑌 − 5.67𝑃𝐻𝐼𝐿 + 98.97𝑇𝐻𝐴𝐼 + 4266.29𝑉𝐼𝐸𝑇 

Post-crisis Yes 1 𝑆𝐼𝑁𝐺 = −5464.03𝐼𝑁𝐷𝑂 − 4.57𝑀𝐴𝐿𝐴𝑌 − 46.57𝑃𝐻𝐼𝑙 + 233.72𝑇𝐻𝐴𝐼 − 72041.24𝑉𝐼𝐸𝑇 

2003-2013 No  0  - 

 


