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BANKING & FINANCE | RESEARCH ARTICLE

Measuring the effectiveness of ASEAN-5 
initiatives from emerging market portfolio’s 
perspective
Robiyanto Robiyanto1*, Bayu Adi Nugroho2, Eka Handriani3 and Budi Frensidy4

Abstract:  ASEAN nations started ASEAN Economic Community (AEC) initiatives, with the 
goal of improving the economic movement in ASEAN. The initiative is expected to lead to 
higher integration in the regions. The objective of this research was to study the inte
gration of equity markets in the ASEAN-5 nations (Indonesia, Malaysia, Singapore, 
Thailand, and the Philippines), particularly those involving the Indonesian stock market 
(Indonesia’s economy is the largest in the region), and to analyze the diversification 
opportunities among ASEAN equity exchanges. Theoretically, capital markets in these 
nations should be more integrated following the introduction of AEC due to the integra
tion of their economy and removal of several investment restrictions, including foreign 
ownership limitation. The data used was weekly data was used from January 2000 to 
June 2019, which was divided into four periods: pre-crisis, crisis, post-crisis and AEC. The 
methods used were DCC-GARCH, AG-DCC, volatility spillovers, Granger causality and 
diversification ratio from the mean-variance framework. The results showed robust 
evidence that there were still less integrated equity markets in ASEAN-5. The volatility 
spillover declined during the post-crisis period and was relatively stable during the AEC 
period. This result implies that ASEAN-5 initiatives have an impact on the capital markets. 
However, the implementation of the AEC is still far from successful since the equity 
exchanges have become less integrated than in the post-crisis period. Investors in 
Malaysia, Singapore, and the Philippines are encouraged to avoid investing heavily in 
Indonesia and Thailand equities during market turmoil since both are net contributors to 
volatility.
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1. Introduction
Equity market liberalization improved capital inflows, and advancement in technology has sup
ported investors to invest internationally (Batten & Kearney, 2006; Buğan et al., 2022; Cevik et al., 
2022; Kearney & Lucey, 2004). These conditions may have increased the relationship between 
stock markets in different countries. Referring to modern portfolio theory, investors should aim to 
diversify their portfolio of assets to gain a good risk-return relationship (Nugroho et al., 2018). 
Investors may gain some benefit if the portfolio consists of assets with low correlation or no 
correlation (Mangram, 2013; Markowitz, 1952; Robiyanto et al., 2020).

In relation to the cross-country portfolio, this suggests that investors should consider including 
other countries’ equities in their portfolio (Karim & Rahman, 2020; Macedo et al., 1984; Thomas 
et al., 2017). However, long-run co-movements between different equity markets may reduce 
portfolio diversification internationally. Therefore, research on segmented markets that can offer 
diversification advantages to international investors is needed.

Since 2015, ASEAN nations have cooperated to improve economic movement with the AEC. The 
primary goal of AEC is to strengthen the financial markets of its nations. The creation of free trade pacts 
and regional integration initiatives are some of the important issues (Gugler & Vanoli, 2017). Other goals 
of AEC includethe developing the financial industry and integrating ASEAN’s financial markets 
(Jarungkitkul & Sukcharoensin, 2016). Moreover, the integration of equity markets has been marked 
by the liberalization of markets, such as the increased cross-border capital flows into ASEAN. The AEC 
initiative is faithfully to make ASEAN a free region for the movement of goods or services, proficient labor, 
and funds. It is expected that integration of equity markets will help improve capital flows and reduce 
financial uncertainty (Caporale et al., 2022; Robiyanto et al., 2016).

Research on equity markets integration using Asian exchanges as the subject, particularly invol
ving the Indonesia Stock Exchange, have been conducted previously with fairly inconclusive results 
fairly inconclusive results. For example, Suryanta (2011) stated that the Indonesian capital market 
was not integrated with Malaysia, Singapore, Thailand, and the Philippines. Meanwhile, Robiyanto 
(2018), who used DCC-GARCH (Dynamic Conditional Correlation-Generalized Autoregressive 
Conditional Heteroscedasticity) method, indicated that the Philippines’ market was segmented and 
the level of integration was improving from pre-crisis to post-crisis era. In addition, Robiyanto (2017), 
using the OGARCH (Orthogonal Generalized Autoregressive Conditional Heteroscedasticity) method, 
revealed that the Indonesian equity market was integrated with ASEAN exchanges, except for the 
Philippines. Lasly, Thomas et al. (2017) suggested that China, Thailand, Sri Lanka, and Pakistan 
markets were not integrated with other equity markets in the Asia-Pacific.

The primary aim of this research was to investigate the integration of equity markets in the ASEAN-5 
nations, particularly involving the Indonesian stock market and the inclusion of the AEC initiative program. 
Indonesia is the largest economy in Southeast Asia (https://www.worldbank.org/en/country/indonesia/ 
overview), meaning that it has significant effect on other equity markets in the region; however, many 
international portfolio managers are still not interested to invest in Indonesia as an emerging market.

It is expected that when the financial markets are more integrated, there will be less diversifica
tion benefit from cross-border investment. This study also employs dynamic approachto gain 
better insight regarding the issue studied. This study will benefit policy makers, since it will help 
measure the effectiveness of AEC, especially on financial market integration. It will also be helpful 
for international portfolio manager to strategize their portfolios and for scholars.
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The result of this study will fill the gaps in the current literature in some ways. First, separating the AEC 
period was important since it helped to measure whether the AEC implementation, which is strongly 
supported by ASEAN-5 countries, was efficient. Second, this study employed DCC-GARCH and AG-DCC 
(Asymmetric Generalized-Dynamic Conditional Correlation) which was rarely used in previous studies on 
capital market integration in ASEAN (Arsyad, 2015; Batten et al., 2019; Gugler & Vanoli, 2017; 
Jarungkitkul & Sukcharoensin, 2016; Karim & Ning, 2013; Karim & Rahman, 2020; Majid et al., 2008; 
Suryanta, 2011; Thomas et al., 2017). The dynamic approach was applied since equity markets are 
always changing. Third, some previous studies, such as Robiyanto’s (2018), used monthly data, while this 
study implemented weekly data. Fourth, this study also measured the volatility spillovers using other 
methods since DCC-GARCH and AG-DCC were not suitable for measuring spillovers. In other words, the 
modeling under a special variance structure wasn’t suited to gauge the extent of spillovers and the 
direction of spillovers (Kang et al., 2017). Therefore, to tackle the limitations of DCC-GARCH and AG-DCC, 
Diebold and Yilmaz (2009) used a method based on forecast error variance decompositions in VAR to 
measure the extent of spillover transfer among capital markets.

2. Review of literature and hypothesis development
In general, the financial market is where the exchange of financial assets occurs and prices are set. 
In other words, the capital market is the place, either physical or virtual, where people are 
searching for additional funds or placing their excess wealth. Lizarzaburu Bolaños et al. (2015) 
stated that the financial market is the location where company’s interests are exchanged in terms 
of debt and equity investment. The main functions of the financial market are: (1) to connect 
sellers and buyers; (2) as an appropriate mechanism of asset pricing; (3) to supply liquidity to 
assets, and (4) to lessen the cost of intermediation. An efficient market is when buyers and sellers 
understand every supply and demand, and pricing is determined based on supply and demand 
without any outside intervention. In the past, the transactions were conducted on trading floors. 
Today, many markets are run electronically.

Previous studies show that the level of capital market integration has increased (Buğan et al., 
2022; Caporale et al., 2022; Jarungkitkul & Sukcharoensin, 2016; Karim & Ning, 2013; Thomas et al., 
2017). There are some possible reasons for this: (1) many investors are searching for higher returns 
and risk diversification; (2) many emerging nations are encouraging more capital inflow, minimiz
ing restrictions and controls in terms of foreign investment; (3) governments choose to relax state 
regulations; (4) many emerging markets increase the quality of their financial ecosystem.

In addition, this paper also studied the conditional asymmetries of the capital markets using AG-DCC, 
beside DCC-GARCH which was used by Buğan (2021). There are two theories regarding the subject; the 
leverage effect and volatility feedback (Cappiello et al., 2006). The leverage effect shows that when the 
stock price drops, the debt-to-equity ratio improves. Hence, there is an improvement in the volatility of 
the unleveraged part of a company (equity). Meanwhile, the volatility feedback states that when 
investors hear that volatility in the future is rising, they will sell the stocks at that moment. Therefore, 
the required return is expected to be higher due to the increased risk. In other words,theimprovement in 
expected return generates higher volatility (volatility feedback).

Financial equity markets can be considered as integrated if all investors have the same relevant 
environment. For instance, all investors have the same set of rules when dealing with financial 
instruments. Also, there is equal treatment in the market, and investors have equal access to the 
financial market (Oprea & Stoica, 2018). However, Robiyanto (2018) argued, with respect to stock 
market integration, that many other factors should be considered. For example, geographical 
conditions (Mehmood et al., 2019), technological advancement, proficient labors, and political 
risks. Hence, there’s no guarantee that financially co-movement markets are also empirically 
integrated with equity markets across nations.

Arsyad (2015), who studied equity market co-movements between East and Southeast Asia, 
concluded that stock market integration was incomplete. According to his study, random shocks 
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from Singapore have a stronger influence on ASEAN exchanges than other Southeast Asian 
nations. Similarly, Jarungkitkul and Sukcharoensin (2016) revealed that the Singapore stock 
exchange is the most competitive equity exchange in ASEAN. Moreover, the finding shows that 
the competitiveness of ASEAN equity markets is still not balanced.

Further, Karim and Karim (2012) showed that the integration of ASEAN exchanges has increased 
during the pre and post-crisis. The result implied that investors that choose to diversify their invest
ment across ASEAN markets could only earn limited diversification benefits. In other words, investors 
who expand their investment across ASEAN, cannot obtain long-term diversification benefits. In 
addition, Robiyanto (2017), who studied ASEAN equity market integration using OGARCH, revealed 
that ASEAN investors should not diversify their portfolio between equity markets in Indonesia, 
Malaysia, Singapore, and Thailand since all of them are relatively integrated with each other. 
However, diversification benefits will be gained when the Philippines’ equity market is included, since 
the Philippines’ equity market is rather segmented. The segmented market has relatively limited 
capital inflows, and the equity exchanges of segmented market do not have a significance correlation 
with other markets. Therefore, segmented market can offer more diversification benefits.

Moreover, Thomas et al. (2017) suggested that investors could gain diversification benefits by invest
ing in China, Thailand, and Sri Lanka since those markets were segmented. In addition, the majority of 
emerging markets share a bidirectional connection with Australia. Hence, the result suggested that 
investors should be prudent in selecting a portfolio composed of developed, emerging and frontier 
nations to increase risk-return relationship. Mehmood et al. (2019) also support this finding by conclud
ing geographic diversification can support portfolio performance. Meanwhile, Chunhachinda et al. (2018) 
showed the importance of emerging markets for minimizing risk of international portfolio. They con
cluded that combining portfolios consisting of emerging markets’ shares and commodities could help 
reduce risk better than combining developed market’ equities and commodities. In addition, Rahman 
et al. (2017); Robiyanto and Ernayani (2018), who used VAR and VECM, showed that equity markets in 
ASEAN a were integrated during the crisis. Nevertheless, during the post-crisis period, the integration 
between equity markets were highert compared to pre-crisis. Similarly, Karim and Ning (2013) revealed 
that ASEAN-5 equity markets were integrated. Therefore, there should be limited opportunities to earn 
diversification benefits from international investment diversification in ASEAN.

Compared to previous studies, this study employed DCC-GARCH and AG-DCC which was rarely 
used in the previous studies on ASEAN capital market integration. The reason for the application of 
the dynamic approach is the constant changes in equity markets, making dynamic approach more 
suitable. The study also measured volatility spillovers.

Previous studies on equity market integration revealed that the more integrated the markets, the 
fewer diversification benefits that can be gained. Hence, the hypothesis for this research is as follows: 

H1 The implementation of ASEAN Economic Community has increased the ASEAN capital market 
integration, therefore reducing diversification benefits, particularly for Indonesian investors

3. Methodology

3.1. Datasets
This research utilized time-series input. The stock exchanges researched were Straits Times (STI) 
(Singapore), SET (Thailand), KLSE Composite index (Malaysia), Manila Composite index (PSEI) 
(thePhilippines) and Indonesia Stock Exchange (JKSE) (Indonesia). In addition, the study utilized 
weekly closing price data from January 2000 to June 2019. The period was chosen because during 
the time period, foreign ownership limitation in the Indonesian market was revoked, and ASEAN 
was integrated.
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In previous studies on equity market integration, many data were missing due to different equity 
market holidays. Following Majid et al. (2009), without sophisticated interpolation, previous closing 
price was used to fill in the gaps. Although it is very simplistic, the previous study showed that 
there’s no new information on holidays.

Furthermore, the observations were divided into four periods, pre-crisis (Jan 2000 to 
June 2007), crisis (July 2007 to Dec 2008), post-crisis (Jan 2009-Dec 2014) and ASEAN 
Economic Community (Jan 2015—June 2019). The extensive division was in line with Karim 
and Ning (2013). It is important to separate the AEC time period, since it will help measure 
whether the AEC implementation, strongly supported by ASEAN-5 countries, is efficient. 
Moreover, this data was obtained from Bloomberg. To calculate the stock market return, the 
following formula was used

Rm;t ¼
Indext � Indext� 1

Indext� 1
(1) 

Where

Indext = Weekly price of an index

Indext� 1 = Weekly price of an index at week—1

3.2. DCC-GARCH
This study used Engle’s DCC method (2002). The method measures the co-movement of financial 
markets using dynamic covariance matrix. Therefore, DCC-GARCH can get time-varying correla
tions across different asset returns.(see Appendix 1 for more details on DCC. Further, the research
ers calculated the hedging effectiveness (HE) using the following formula (Chunhachinda et al., 
2018; Ku et al., 2007; Robiyanto et al., 2017):

HE ¼
σ2

unhedged � σ2
hedged

σ2
unhedged

(2) 

Where σ2
hedged was the variance of the Indonesian-ASEAN portfolio and σ2

unhedged was the variance 
of the Indonesian stock market.

3.3. Efficient frontier (diversification ratio)
Moreover, this study also employed a mean-variance perspective on calculating diversification 
benefits. The benefit was obtained when the standard deviation was minimized. Furthermore, the 
researchers followed Bastin (2018) and utilized the mean-variance model to find the optimum 
weight (Markowitz, 1952). Despite the criticism of the model, it can still predict a better return than 
the market (Ivanova & Dospatliev, 2018). The main objective of this portfolio was minimizing risk or 
standard deviation. In addition, the researchers also used the diversification ratio or DV (Bastin, 
2018). The optimum weights that maximize the diversification ratio (DV portfolio) could be found 
using Microsoft Excel Solver. The formula was as follows:

DVp ¼
∑n

a ωaσa
∑n

a¼1 ∑n
b¼1 ωaωbσab

� � � � � >maximize
∑n

a¼1 ωa þ ωb ¼ 1
ωJKSE ¼ min 0:30

σp � σindex
0 � ωa � 1a ¼ 1; . . . :;n

8
>>>>><

>>>>>:

(3) 

Where ω was the weight,σp was the standard deviation, σindex was the standard deviation of an 
index, σab was the covariance between assets a and b. Also, the weight of Indonesian investors is 
at least 30 percent of the total portfolio weight. It was expected that the ratio would be higher 
than one.
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The main difference between diversification ratio and hedging effectiveness is that when an 
international portfolio(for instance, Indonesia-Malaysia), has higher hedging effectiveness than 
diversification ratio, it indicates that adding Malaysian stocks into the Indonesian portfolio can 
reduce risk better, though it will also reduce return significantly. Conversely, when an international 
portfolio, for instance, Indonesia-Thailand, has a higher diversification ratio than hedging effec
tiveness, it indicates that adding Thailand stocks into the Indonesian portfolio won’t be as effective 
in reducing risks, though its impact on return will be less significant.

3.4. AG-DCC
This research also analyzed the asymmetric feedback to volatility shocks using the asymmetric 
generalized dynamic conditional correlation (AG-DCC) model from Cappiello et al. (2006). The 
model is well-suited to dive into the correlation dynamics among different assets and analyze 
the availability of asymmetric feedback in conditional variances and correlation to non-positive 
returns.

Qt ¼ �P � A0�PA � B0�PB � G0 �NG
� �

þ A0εt� 1ε0t� 1 Aþ G0nt� 1n0t� 1 Gþ B0Qt� 1B 

Where A, B and G were kxk parameter matrices, nt ¼ I½εt<0�oεtðI �½ � was a kx1 indicator function 
that the value is 1 if the argument is true and 0 otherwise. In addition, “o” represented the 
Hadamard transform.

3.5. Volatility spillovers
This paper utilized the volatility spillovers developed by Diebold and Yilmaz (2009, 2012) to 
measure volatility spillovers according to the forecast error variance decomposition in 
a generalized vector autoregressive method. This approach is well-known for measuring volatility 
spillovers in numerous capital markets (Xu et al., 2019). The realized volatility detail calculation is 
available in Appendix 2.

This study used weekly data to calculate the volatility spillovers. Since full sample data cannot 
expose the dynamic nature of volatility spillovers, this research follows (Xu et al., 2019) that the 
calculation of volatility spillovers indices shall be done using a 200-week rolling window, a VAR lag 
length of 5 and 10-day-ahead forecast errors horizon (H=10).

4. Empirical results

4.1. Descriptive statistics
Table 1 reveals the descriptive statistics. It shows that during the period studied highest weekly 
return went to the Philippines’ market during the study. In addition, the highest average return 
went to Indonesia, but the country also had the highest capital market risk while Malaysia had 
the lowest. However, Malaysia also had the lowest average return. These results support 
Muharam et al. (2019). Table 1 also shows that ASEAN market returns are not normally 
distributed.

Additionally, Table 1 reveals the results of stationary test. It shows that all data utilized in this 
research were stationary. The ADF at level test shows the Significance was at 1%. Hence, the data 
can be further processed to obtain DCC-GARCH. In addition, Table 2 reveals that all stock markets 
studied had a significant positive correlation, showing that shows that the studied markets tend to 
have medium constant positive correlation.

4.2. DCC-GARCH statistics
Table 3 shows the results of the DCC-GARCH. It shows that the correlation between JKSE with 
several equity markets was dynamically changing. This finding was similar to Robiyanto (2018). 
The results suggest that equity market integration is not perfect. The results show that the 
value between Indonesia and other stock markets had increased from pre-crisis (0.3953), crisis 
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period (0.5722) and post-crisis (0.4906), indicating that the integration between JKSE and other 
markets had increased from the pre-crisis period through the end of 2014, as shown in Table 3. 
This supports the result of Robiyanto (2018), which concluded that there was an increased 
connection between stock markets in ASEAN through the end of 2014. This result also is also in 
line with Karim and Karim (2012), who stated that the integration of ASEAN stock markets in 
post-crisis was higher than in pre-crisis. One possible reason was that the financial market 
harmonization among ASEAN countries had increased after the crisis period. Therefore, it was 
found to be successful empirically. Furthermore, the results were also consistent with Rahman 
et al. (2017) who proved that equity markets in the ASEAN area were integrated during the 
crisis. Also, their research showed that during the post-crisis period, the integration of equity 
markets improved compared to pre-crisis.

Table 2. Correlation analysis
STI SET PSEI KLSE JKSE

STI 1 0.5304* 0.4691* 0.5055* 0.5057*

SET 0.5304* 1 0.4666* 0.4453* 0.4668*

PSEI 0.4691* 0.4666* 1 0.4004* 0.5047*

KLSE 0.5055* 0.4453* 0.4004* 1 0.4555*

JKSE 0.5057* 0.4668* 0.5047* 0.4555* 1

Source: Bloomberg, processed. 
*Significance at 1% level 
Notes: STI (Strait Times Index), SET (Stock Exchange Thailand), PSEI (The Philippine Stock Exchange Composite Index), 
KLSE (FTSE Bursa Malaysia Kuala Lumpur Composite Index), JKSE (Jakarta Composite Index) 

Table 3. DCC-GARCH results
All Sample

JKSE- KLSE JKSE-STI JKSE-SET JKSE-PSEI Average
Min 0.1296 0.0105 −0.0005 0.1771

Max 0.7651 0.7457 0.7530 0.7634

Average 0.4365 0.4637 0.4153 0.4778 0.4483

Pre-Crisis
Min 0.1623 0.0105 −0.0005 0.1771

Max 0.6063 0.6982 0.6537 0.6552

Average 0.3641 0.4181 0.3734 0.4256 0.3953

Crisis Period
Min 0.4117 0.3904 0.3123 0.2671

Max 0.7651 0.7122 0.7530 0.7634

Average 0.6521 0.5603 0.4979 0.5786 0.5722

Post Crisis
Min 0.1296 0.2637 0.1775 0.2959

Max 0.6983 0.7457 0.6891 0.7048

Average 0.4649 0.5372 0.4455 0.5147 0.4906

ASEAN Economic Community (AEC)
Min 0.2444 0.1502 0.2384 0.3186

Max 0.6313 0.6487 0.6403 0.6116

Average 0.4463 0.4081 0.4165 0.4811 0.4380

Source: Bloomberg, processed. 
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However, unlike previous studies, this research added another time period; AEC. The average 
value of DCC-GARCH in the AEC timeframe was 0.4380, indicating a drop in value compared to the 
post-crisis era. The result suggested that AEC’s goal to transform ASEAN into a free trading zone is 
still far from reality. Therefore, the ASEAN equity markets have not been fully integrated, making 
them it.very vulnerable to crises. In addition, with the increased value of DCC-GARCH, it is highly 
possible that the diversification benefits will be higher than during the post-crisis period. In 
addition, Table 4 shows the results from AG-DCC, which is very similar to Table 3. Based on the 
DCC-GARCH and AG-DCC analysis, H1 cannot be accepted.

4.3. Mean differences in DCC-GARCH
Table 5 shows the mean differences between DCC-GARCH. In general, the table reveals differ
ences in the mean. It indicates that the correlation between JKSE with other ASEAN markets had 
dynamically changed over time. However, there was one noticeable result. The dynamic correla
tion between Indonesia and Thailand’s stock markets did not have a statistically different mean 
during the crisis and post-crisis period. Therefore, the result suggested that the integration 
process in Southeast Asia was not perfect. These results indicated that Indonesia, Singapore, 
the Philippines, and Malaysia might react similarly to market shocks, while Thailand might 
respond differently. This result supports Arsyad (2015), who found that Thailand and Vietnam 
had different responses to external shocks compared to other ASEAN countries. The co- 
movement of economic development and relatively closer distance may be why Indonesia, 
Singapore, the Philippines, and Malaysia have a similar reaction to policy shock. Moreover, the 
results in Table 5 also imply that the capital markets in ASEAN 5 are not fully integrated. 
Therefore, it is highly possible that investors may gain diversification benefits there. Based on 
the mean differences, H1 cannot be accepted.

Table 4. AG-DCC results
All Sample

JKSE- KLSE JKSE-STI JKSE-SET JKSE-PSEI Average
Min 0.0903 0.1397 −0.4802 0.2075

Max 0.9622 0.9662 0.9323 0.9118

Average 0.4220 0.4486 0.4003 0.4899 0.4402

Pre-Crisis
Min 0.0903 0.1474 −0.4802 0.2070

Max 0.8341 0.9660 0.8361 0.7246

Average 0.4010 0.4363 0.3433 0.4787 0.4148

Crisis Period
Min 0.3162 0.1397 0.1794 0.3851

Max 0.9622 0.9650 0.9320 0.9118

Average 0.5328 0.4868 0.5125 0.5380 0.5175

Post Crisis
Min 0.1156 0.2479 −0.2476 0.3486

Max 0.9185 0.9484 0.8849 0.8226

Average 0.4221 0.4671 0.4384 0.4948 0.4556

ASEAN Economic Community (AEC)
Min 0.1361 0.1476 −0.0503 0.3150

Max 0.7571 0.6682 0.8020 0.5524

Average 0.4181 0.4306 0.4035 0.4852 0.4344

Source: Bloomberg, processed. 
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4.4. Granger causality
Table 6 reveals the results of the Granger test. It shows that the Indonesian capital market had 
a bidirectional relationship with the Philippines, Thailand, and Singapore’s. However, the 
Indonesian capital market only had a unidirectional relationship with the Malaysian market 
(Significance: 5%) suggesting that Indonesian equity market Granger-cause Malaysia stock market, 
but not the other way around. Overall results indicated that the Singapore stock market movement 
Granger-causes all ASEAN 5 capital markets. This finding is consistent with Jarungkitkul and 
Sukcharoensin (2016) results. They found that STI is the most competitive capital market in the 
region. Singapore is the center of the ASEAN financial industry. With Singapore’s stock market 
infrastructure, 80 percent of the traders are from outside the nation. This result is in line with 
Arsyad (2015), who found thatSingapore’s market is the most influential stock market in ASEAN. It 
is suggested that shocks from Singapore’s market will have greater effects on its neighbor 
compared to shocks from other ASEAN nations.

The test suggests that some of the capital markets in Southeast Asia are not related with each 
other, either bidirectional or unidirectional. This result is in line with previous studies that stated 
that the Philippines’ markethad limited relationship Malaysia and Singapore’s, which can cause 
unequal feedback to region-wide initiatives. The results also suggest that the integration process 
of capital markets in Southeast Asia is not complete yet. The ASEAN governments may take further 

Table 5. Mean differences in DCC-GARCH
z-stat Sig (2-tailed)

JKSE- KLSE Pre to Crisis −7.717* 0

Crisis to Post −5.400* 0

Post to Pre −11.332* 0

AEC to Pre −11.306* 0

AEC to Crisis −7.604* 0

AEC to Post −4.564* 0

JKSE-STI Pre to Crisis −4.071* 0

Crisis to Post −5.224* 0

Post to Pre −10.170* 0

AEC to Pre −6.302* 0

AEC to Crisis −2.395** 0.017

AEC to Post −11.050* 0

JKSE-SET Pre to Crisis −5.146* 0

Crisis to Post −1.383 0.167

Post to Pre −9.268* 0

AEC to Pre −6.275* 0

AEC to Crisis −2.160** 0.031

AEC to Post −3.385* 0.001

JKSE-PSEi Pre to Crisis −7.370* 0

Crisis to Post −2.663* 0.008

Post to Pre −10.479* 0

AEC to Pre −6.182* 0

AEC to Crisis −4.149* 0

AEC to Post −4.528* 0

Source: Bloomberg, processed. 
Note: It was tested with Wilcoxon Signed Rank, * Significance at 1% 
**Significance at 5% 
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actions to curb barriers hampering cross-countries capital inflows and, therefore, increase financial 
integration. Hence, based on Table 6, it is highly likely that diversification benefits do exist in 
ASEAN stock markets, especially for Indonesian investors. Based on Granger causality results, H1 

cannot be accepted.

4.5. Hedging effectiveness and diversification ratio
Table 7 reveals the hedging effectiveness and diversification ratio of ASEAN 5 countries. As 
previously shown in Table 3, the average values of DCC-GARCH went up from pre (0.3953) to post- 
crisis (0.4906), indicating that the diversification benefit for Indonesian investors from interna
tional investing became smaller. Table 6 confirms this finding. Table 6 shows that the diversifica
tion ratio dropped from pre-crisis (1.2234) to post-crisis (1.1240), suggesting that Indonesian 
investors had smaller diversification benefits when ASEAN 5 capital markets became more 
integrated.

In addition, the descriptive statistics in Table 1 showed that the Malaysian stock market had the 
lowest standard deviation compared to other ASEAN markets, suggesting that Indonesian and 
other ASEAN investors might experience lower risk when investing in the Malaysian market. Table 6 
shows that Indonesian investors would benefit from market turbulence when having Malaysian 
stocks in their portfolio, as reflected by the fact that the hedging effectiveness of Indonesia— 
Malaysia was the highest compared to other markets in all periods of observation.

However, as shown in Table 3, the integration of ASEAN capital markets during AEC period was 
lower than during the post-crisis period. Table 7 confirms the finding. It shows that the average 
diversification ratio has increased from post-crisis (1.1240) to the AEC period (1.1570), suggesting 
that Indonesian investors might receive more diversification benefits when investing internation
ally in ASEAN equity markets.

Overall, Table 7 reveals that Indonesian investors could have more diversification benefits when 
having stocks from Thailand’s equity market in their portfolio. In addition, the increase in f the 
diversification ratio from post-crisis (1.1240) to the AEC period (1.1570) has confirmed the findings 
in Table 3. It shows that the capital markets in ASEAN 5 were not fully integrated even, after the 
introduction of AEC initiatives. In other words, the main goal of AECto improve trade in ASEAN is 
still far from reality. The results support the findings from Thomas et al. (2017). Using Hansen’s 
cointegration, they found that China and Thailand are adequately segmented. Therefore, these 

Table 6. Granger causality test
F-Stat Prob. F-Stat Prob.

KLSE → JKSE 2.1831 0.0540 PSEI → JKSE 2.5836** 0.0248

JKSE → KLSE 3.9802* 0.0014 JKSE → PSEI 4.2170* 0.0008

PSEI → JKSE 2.5836** 0.0248 STI → JKSE 7.3324* 0

JKSE → PSEI 4.2170* 0.0008 JKSE → STI 4.6005* 0.0004

PSEI → KLSE 1.4375 0.2081 SET → KLSE 2.0840 0.0651

KLSE → PSEI 1.9473 0.0841 KLSE → SET 1.3701 0.2330

STI → KLSE 4.0834* 0.0011 SET → PSEI 6.0879* 0

KLSE → STI 0.9413 0.4533 PSEI → SET 3.0059** 0.0106

STI → PSEI 7.8220* 0 STI → SET 3.4061* 0.0047

PSEI → STI 1.4690 0.1973 SET → STI 4.9713* 0.0002

Source: Bloomberg, processed. 
* Significance at 1% 
**Significance at 5%. 
Lag length optimal was based on Akaike. 
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nations offer more diversification benefits to global investors. Furthermore, the results from AG- 
DCC are similar to DCC-GARCH. The average hedging effectiveness has marginally increased from 
post-crisis (0.3630) to the AEC period (0.3657), suggesting that Indonesian investors may receive 
diversification benefits when investing in ASEAN. Based on Table 7 results, H1 cannot be accepted.

Figure 1 shows the time-varying correlation of the DCC-GARCH results. Based on several obser
vations, the variability of portfolio turnover was lower in Indonesia—Philippines and Indonesia— 
Thailand portfolios. One possible reason for this was that Indonesia and Philippines exchanges had 

Table 7. Hedging effectiveness and diversification ratio
All Sample

JKSE- KLSE JKSE-STI JKSE-SET JKSE-PSEI Average
Hedging 
Effectiveness 
(DCC)

0.4646 0.3443 0.2892 0.2835 0.3454

Hedging 
Effectiveness 
(AG-DCC)

0.4395 0.3589 0.2760 0.2964 0.3427

Diversification 
Ratio

1.1648 1.1366 1.1659 1.1505 1.1544

Pre-Crisis
Hedging 
Effectiveness 
(DCC)

0.5206 0.4215 0.3410 0.3522 0.4088

Hedging 
Effectiveness 
(AG-DCC)

0.5166 0.4524 0.2639 0.3791 0.4030

Diversification 
Ratio

1.2392 1.2088 1.2293 1.2164 1.2234

Crisis Period
Hedging 
Effectiveness 
(DCC)

0.3296 0.2793 0.2031 0.2419 0.2635

Hedging 
Effectiveness 
(AG-DCC)

0.5670 0.2469 0.2485 0.2282 0.3226

Diversification 
Ratio

1.0587 1.0823 1.0783 1.0860 1.0763

Post Crisis
Hedging 
Effectiveness 
(DCC)

0.5007 0.2932 0.2494 0.2572 0.3251

Hedging 
Effectiveness 
(AG-DCC)

0.5626 0.3166 0.3029 0.2701 0.3630

Diversification 
Ratio

1.1393 1.0946 1.1382 1.1239 1.1240

ASEAN Economic Community (AEC)
Hedging 
Effectiveness 
(DCC)

0.4955 0.3160 0.3922 0.1890 0.3482

Hedging 
Effectiveness 
(AG-DCC)

0.4452 0.3213 0.3839 0.3125 0.3657

Diversification 
Ratio

1.1388 1.1833 1.1569 1.1492 1.1570

Source: Bloomberg, processed 
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faced low investors’ participation (Jarungkitkul & Sukcharoensin, 2016). Further, corporate govern
ance disclosure is considered low for these two nations. Meanwhile, Thailand is relatively farther 
from Indonesia compared to other markets. Hence, these two markets were not as integrated as 
the other markets. In other words, these two markets can likely lead to better diversification 
benefits for Indonesian investors that plan to expand their portfolio regionally. Furthermore, 
Figure 2 shows the time-varying correlation of the AG-DCC results, which is very similar to Figure 1.
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Figure 1. Time-varying correla
tion of DCC-GARCH—all sample.
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4.6. Volatility spillovers
Figure 3 shows the volatility spillover index. The index shows a spike in volatility during the crisis 
period (2007–2008), implying that the interdependence between ASEAN stock markets went up. 
Also, it should be noted that the spillover plots never declined to the pre-crisis value, showing that 
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Figure 2. Time-varying correla
tion of AG-DCC—all sample.

Source: Bloomberg, processed.
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there was capital market integration at some level. Furthermore, the volatility spillover dropped 
during the post-crisis period and relatively stable during the AEC period. This implies that economic 
and political activities in the region have an impact on the ASEAN-5 capital markets. Moreover, 
Table 8 shows that Indonesia and Thailand are the net contributors to volatility in ASEAN-5 capital 
markets. Meanwhile, Malaysia, Singapore and the Philippines are the net recipients. Indonesia is 
the largest contributor to volatility in regional markets, possibly because Indonesia is the most 
populous nation in the region with an enormous market share. This result is consistent with our 
previous calculation (Table 7) that portfolios consisting of Indonesia and Thailand stocks have 
lower hedging effectiveness during the crisis since both nations are net contributors TO volatility in 
the region.

4.7. Robustness test (Efficient frontier)
Figure 4 reveals the efficient frontiers of the international portfolio based on the weekly data from 
January 2000 to June 2019. Based on the values of DCC-GARCH and AG-DCC (Table 3 and 4) and 
the diversification ratio (Table 7), it is expected that Thailand stocks are likely to offer more 
diversification benefits compared to other ASEAN markets. Figure 4 confirms the finding from 
the previous table. Figure 4 is based on the Markowitz mean-variance process, with the proportion 
of Indonesian stocks being 70% of the total portfolio.

The figure shows that Thailand has a better risk-return relationship for Indonesian investors 
searching for international diversification. When having Thailand stocks in the portfolio, 
Indonesian investors are expected to have 0.189 percent of return and 2.62 percent of standard 
deviation weekly. Meanwhile, Indonesian investors are expected to have 0.189 percent of return 
and 2.64 percent of standard deviation weekly from the Philippines stocks. Overall, an international 
portfolio, for instance, Indonesia-Malaysia, has higher hedging effectiveness, indicating that add
ing Malaysian stocks into the Indonesian portfolio can help reduce risk better, though it may also 
reduce return significantly as shown in Figure 4. Conversely, when an international portfolio, for 
instance, Indonesia-Thailand, has a higher diversification ratio, indicating that adding Thailand 
stocks into the Indonesian portfolio won’t be as effective in reducing risks, though its impact on 
return will be less significant.

Figure 4 shows that JKSE—STI portfolio tend to produce higher standard deviation (risk) and 
lower expected return compared to other portfolios. JKSE—KLSE portfolio could produce the lowest 
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risk with a slightly similar expected return to JKSE—STI. JKSE—PSEI and JKSE—SET portfolios could 
produce higher expected returns compared to JKSE—STI and JKSE—KLSE portfolios, with higher 
risk. JKSE—SET produces the lowest risk compared to other portfolios with a slightly similar 
expected return to JKSE—PSEI portfolio.

5. Conclusion
The primary aim of this study was to study the integration of equity markets in the ASEAN-5 nations, 
particularly involving the Indonesian stock market and the inclusion of the AEC initiative program started 
in 2015. This study used some dynamic approaches such as DCC-GARCH, AG-DCC and volatility spillovers. 
This study found that the connection between the Indonesian stock market with its neighbors was 
always changing over time. It showed that the correlation tended to grow from the pre-crisis period and 
post-crisis period. In conjunction with previous research, this study found that the level of equity market 
integration in ASEAN went up after the sub-prime mortgage crisis in 2008. Therefore, with the increased 
level of stock market integration, the diversification benefit was also smaller during that period. Further, 
the spillover plots never decline to the pre-crisis value, indicating capital market integration at some level. 
In addition, the volatility spillover dropped quite sharply during the post-crisis period and was relatively 
stable during the AEC period. This result implies that economic and political activities have an impact on 
the ASEAN capital markets. Also, based on the spillover connectedness, Indonesia and Thailand are the 
net contributors of volatility spillovers, while Malaysia, Singapore, and the Philippines are the net- 
recipient.

In addition, the ASEAN Economic Community is formed to integrate ASEAN financial markets. It 
aims to improve capital flows and to reduce financial uncertainty through capital market integra
tion. However, the results were somewhat disappointing. The empirical analysis showed that the 
overall quality of equity market integration dropped during the AEC period. The practical implica
tion for Indonesian investors is that diversification benefits will be higher when investors invest in 
Thailand equities since both nations are the net contributors of volatility spillovers to other nations 
in ASEAN. Meanwhile, the practical implications for Malaysia, Singapore, and the Philippines 
investors is that they are encouraged to avoid investing heavily in Indonesia and Thailand equities 
during market turmoil since the nations are net contributors to volatility. Despite this, international 
portfolio managers may still gain some portfolio benefits by investing in ASEAN-5 countries.

For policymakers, policy harmonization among ASEAN 5 members is needed to increase the 
quality of financial integration and reduce the effects of financial instability. The law and rules 
should be integrated, and the mechanisms of cross-border listings should be relaxed. For example, 
the regulation on financial instruments taxes such as capital gain and dividends for ASEAN 5 
members should be synchronized. Cross-border settlement mechanisms have to be integrated 
since the settlement is where assets are converted for cash. In addition, different mechanisms that 
could hinder integration should be eliminated, and each country’s authorities should collaborate to 
formulate general regulations imposed on the countries involved.

The research limitation is that this research was only focused on the main member of ASEAN and 
ASEAN Economic Community, with no detailed portfolio formulation. Further research is recommended 
to focus on ASEAN+3 financial integration, its effects on ASEAN 5 countries, and how to maximize the 
gain based on those findings. The calculation of portfolio weight in each country can also be formulated.
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APPENDIX 1
This study used Engle’s (2002). In the bivariate model, the process has the following mean and 
variance:

rt ¼ μt þ ωrt� 1 þ εt 

ht ¼ cþ αε2
t� 1 þ bht� 1 

rt was a vector representing JKSE returns and other emerging equities in Southeast Asia. μt was the 
conditional mean vector of rt. ht was the conditional variance. a and b were the ARCH/GARCH 
effects. Hence, DCC (1,1) can be depicted in the following equation:

Qt ¼ 1 � α � βð Þ�Qþ αεt� 1ε
0

t� 1 þ βQt� 1 

Qt was the dynamic unconditional correlation matrix of εt while α and β represented the effects of 
lagged shocks and lagged DCCs, in addition, the DCC between assets x and y is given by:

ρxy;t ¼
qxy;t

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
qxy;t

ffiffiffiffiffiffiffiffiffiqxy;t
pp� �
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APPENDIX 2
The realized volatility is calculated as the sum of intraday squared returns such as (Andersen et al., 
2007):

RVt ¼ ∑1=Δ
j¼1 r2

t� 1ð Þþj�Δ;Δ 

Δ and r2
t� 1ð Þþj�Δ;Δ illustrates the sampling interval and the intraday return during day t, respectively

Regarding the covariance stationary of realized variance, RVt ¼ RV1t; . . . ; RVntð Þ
0 in N different 

capital markets, with a lag length P-th, such that VAR(P) can be quantified by:

RVt ¼ ∑p
i¼1 ϕiRVt� 1 þ Et 

Where εt,i:i:d: 0;�Eð Þ is a vector disturbance and ϕi is for i = 1, . . .,p

Utilizing the volatility contributions from the variance decomposition, the total volatility spillover 
index can be created as follows (Diebold & Yilmaz, 2012)

Sg Hð Þ ¼

∑N
i; j ¼ 1

i�j

~θg
ij Hð Þ

N
� 100:
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