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Abstract

The Trans-Pacific Partnership (TPP) and the succeeding Comprehensive and Progressive Agreement for
Trans-Pacific Partnership (CPTPP) were widely viewed as trade agreements aiming at containing the
influence of China and raising that of the US and Japan in Asia. This study utilizes the outward volatility-
spillover effect of the equity market as a proxy for a country’s financial influence and analyzes whether
the signing of the TPP and CPTPP reshuffled the financial influence of the US, China, and Japan in the
Association of Southeast Asian Nations (ASEAN). The study finds that the TPP and CPTPP did boost
the financial influence of the US and Japan in some ASEAN countries; however, there is no evidence
that they have reduced the financial influence of China in ASEAN.
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1. Introduction

This study investigates whether the signing of mega-regional trade agreements reshuffled the
global (the US) and regional (China and Japan) financial influence in Asia. More specifically, the study
focuses on the Trans-Pacific Partnership (TPP) and the Comprehensive and Progressive Agreement for
Trans-Pacific Partnership (CPTPP) and examines whether the two trade agreements altered the financial
influence of the US, China, and Japan on the Association of Southeast Asian Nations (ASEAN). The
ASEAN comprises ten countries, but due to data availability this study selects six of the ten ASEAN
countries: Indonesia, Malaysia, Philippines, Singapore, Thailand, and Vietnam.

The TPP was signed on 4 February 2016 between 12 countries: Australia, Brunei, Canada, Chile,
Japan, Malaysia, Mexico, New Zealand, Peru, Singapore, Vietnam, and the United States. After the US
withdrew from the TPP, the remaining 11 countries signed a succeeding trade agreement (i.e., CPTPP)
on 8 March 2018. The leading promoter of the TPP was the Obama’s Administration of the US, while
Japan overtook the leading role for CPTPP. The CPTPP includes one of the largest free trade zones in
the world that has profound impact on the world economy (Li and Li, 2021). The coverage of CPTPP
accounted for 13.5% of the world economy in 2017, covering a market of about 500 million people (Li
and Whalley, 2021). Although the main provisions of the CPTPP (also known as TPP11) are similar to
those of the TPP, this study treats them as two trade agreements, since the US is not a member of the
CPTPP and the two trade agreements have different leading promoters. The TPP was widely considered
as a geopolitical competition tool aiming at containing the influence of China and raising that of the US
and Japan in Asia (see, e.g. Wall Street Journal, 17 April 2015). After the US withdrew from the TPP,
Japan became the leader in promoting the succeeding trade agreement CPTPP, with a similar goal of
boosting its own power and reducing that of China in the region. Given the special objectives of the TPP

and CPTPP in promoting economic growth and financial integration and their perception as geopolitical



tools, it is appealing to study how they have reshuffled the financial influence of the US, Japan, and
China in Asia.

Our focus on the ASEAN countries is motivated by the following reasons. Firstly, ASEAN
countries are becoming increasingly important part of the world economy due to their fast economic
growth and stock market development (Vinayak et al., 2014; Chien et al., 2015; Kang et al., 2019). For
instance, Vinayak et al. (2014) emphasize that ASEAN countries represent one of the largest economic
zones and exporting regions in the world, characterized with a high level of foreign direct investments
while maintaining macroeconomic stability and good indicators of government debt. ASEAN economic
zone is the seventh-largest economy in the world based on the GDP and it is ranked as the fourth-largest
exporting region in the world, following the European Union, North America, and China. The
government debt is less than 50 percent of GDP, which is far less than many developed economies such
as the US or the United Kingdom. Accelerated economic growth and increased cross-border capital flows
contributed to the increase of regional and global integration of ASEAN financial markets (Batten et al.,
2015; Boubakri and Guillaumin, 2015; Caporale et al., 2019).

Secondly, ASEAN countries play a distinctive role in terms of the geopolitical, economic, and
financial competitions between the US, Japan, and China in Asia. Equity markets that are geographically
and culturally close to each other tend to be more strongly connected (Flavin et al., 2002; Lucey and
Zhang, 2010). As many of the ASEAN countries are geographically and culturally close to China, it is
expected that ASEAN equity markets are more likely to be influenced by the Chinese equity market.
Apart from the financial market connectedness, China also exerts large economic influence on the
ASEAN countries. China’s economic profile has significant impact on the ASEAN economies (see e.g.,
Fujiwara and Takahashi, 2012; Rafiq, 2016). In addition, China and ASEAN are important trading
partners. For instance, trade in goods with China accounts for 18% of ASEAN’s total value of trade in

goods in 2019, which is almost the percentage accounted for by US and Japan combined (data source:

2



ASEANSstats). Given ASEAN’s financial and economic connections with China, if the TPP and CPTPP
affected China’s financial influence in Asia, the effect would be more likely to be observed in the ASEAN
equity markets. Furthermore, because of ASEAN’s important geographical location and fast-growing
economies, both the US and Japan are competing for the political and economic influence in the region.
Therefore, it is important to examine how the two free trade agreements that aim at redefining the
distribution of economic influence in Asia have changed the relative equity market influence of the US,
China, and Japan on the ASEAN countries.

To evaluate whether the TPP and CPTPP reshuffled the financial influence of the US, China, and
Japan on ASEAN, we analyze how these trade agreements affected the equity market volatility-spillovers
from the US, China, and Japan to ASEAN. The volatility-spillover and contagion effects have been used
in the literature in the context of global and regional financial integration (e.g. Christiansen, 2007;
Syriopoulos et al., 2015; Vo and Tran, 2020). We utilize methodological framework of volatility
spillovers based on Bekaert et al. (2005) and Christiansen (2007), enhanced with the
spillover/connectedness measures of Diebold and Yilmaz (2012, 2014) to further examine the robustness
of the results. While extensive studies on the volatility transmission of international equity markets have
been conducted (see e.g., Ng, 2000; Billio and Pelizzon, 2003; Baele, 2005; Singh et al., 2010; Gamba-
Santamaria et al., 2017; Mensi et al., 2018), few studies (e.g., Li and Giles., 2015; Kang et al., 2019; Vo
and Tran, 2020) investigate the volatility spillovers of the ASEAN equity markets. Li and Giles (2015)
investigate volatility spillovers from the developed markets (the US and Japan) to six Asian emerging
stock markets (China, India, Indonesia, Malaysia, the Philippines and Thailand) by using an asymmetric
GARCH-BEKK model. They find that the volatility spillovers from the US to Asian emerging countries
are strongly significant only for the Asian financial crisis period. However, the volatility spillovers
between Japan and Asian emerging markets are significant in both the long run and the short run. Kang

et al. (2019) examine dynamics of volatility spillovers between ASEAN-5 countries and world stock
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markets utilizing a dynamic equicorrelation (DECO) model and the spillover index of Diebold and
Yilmaz (2012). Their main finding regarding directional spillovers is that spillovers are much stronger
from the world markets to the ASEAN markets than in the opposite direction. However, there is
heterogeneity among the ASEAN markets in the degree of spillovers to the world markets over time.
Furthermore, they document that spillovers (both return and volatility) increase during financial crises.
Vo and Tran (2020) investigate spillover effects from the US stock market to ASEAN stock markets by
using the augmented EGARCH model with the ICSS algorithm to control for the structural volatility
break. They find a significant volatility spillover from the US to ASEAN stock markets in the period
from 2001 to 2016.

Our study builds upon aforementioned studies by bringing up new insights in the context of the
mechanisms behind the spillover, reflected in the distribution of economic and political influence
following the free trade agreement evolution. Furthermore, our study differs from aforementioned studies
by analyzing also COVID-19 time period, as literature provides evidence that volatility spillovers
significantly increased during the COVID-19 period (Akhtaruzzaman et al., 2021, Choi, 2022; Li et al.,
2021). Akhtaruzzaman et al. (2021) examine financial contagion between China and G7 countries and
find that Chinese and Japanese stock markets were the net transmitters of spillovers during the COVID-
19 period. Our study differs from Akhtaruzzaman et al. (2021) by providing the evidence that volatility
spillovers from the US market rather than the Japanese market significantly changed during the COVID-
19 pandemic period.

This study complements the relatively limited streams of the literature on the equity market
volatility spillovers of the ASEAN countries and on mega-regional trade agreements. Thus, we contribute
to the previous literature in the following aspect. Previous research on the effects of the TPP and CPTPP
generally concentrates on their economic impact. For instance, Mukhopadhyay and Thomassin (2018)

examine the impact of the TPP on the Canadian economy, while Petri and Plummer (2019) study the
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effects of the CPTPP on the Australian economy. Li and Li (2021) investigate the trade effects of the
CPTPP on the member states of the trade agreement. Li and Whalley (2014) explore the effects of the
TPP on China and other countries, while Li and Whalley (2021) update the model structure (after the
TPP has become the CPTPP) and re-simulate the possible economic impacts of the CPTPP. Rather than
assessing the economic effects of the TPP and CPTPP, our study examines the financial effects reflected
in the impact of these two trade agreements on the stock market. Hence, we fulfill a research gap in the
literature on the intersection between volatility spillovers and the effects of the mega-regional trade
agreements.

The financial impact of a free trade agreement is also important given that after a country signed
the free trade agreement, its economic linkages (especially the trade linkages) with the other member
states of the agreement could be stronger. Hence, policy makers of the country may need to assess how
the risks of its equity market would be affected as a result of its stronger economic linkages with the
external economies. Similarly, international investors could be interested in how their portfolio risks and
compositions are likely to be influenced by the potential changes in the volatility spillover effects induced
by the new trade agreement. Therefore, this study extends the previous research and analyzes the
financial effects of the trade agreements TPP and CPTPP. Our study provides new evidence on the
important issue of whether these two trade agreements accomplished the goal of containing the financial
influence of China and raising that of the US and Japan in Asia. Furthermore, the study has important
financial implications for international investors who traditionally have been attracted to the emerging
markets due to their relatively higher average returns and lower correlations with the developed markets.
The findings of this study suggest that international investors may need to adjust their international
diversification strategies by accounting for the increase in the global and regional spillovers induced by

mega-regional free trade agreements. Finally, the study has relevant implications for the policymakers in



the context of the volatility connectedness dynamics that are essential for alleviating contagion risk in
the international stock markets.

The remainder of the paper is organized as follows. Section 2 provides a literature review.
Section 3 describes the data and method. Section 4 presents the empirical results. Finally, Section 5

concludes.

2. Literature review

Our paper is closely connected to the streams of literature on global and regional equity market
integration and on volatility spillovers in international equity markets. Hence, we provide a brief
overview of the related literature.

The research on global and regional equity market integration is a part of extensive literature on
international financial integration (see, e.g. Lucey et al., 2018). A large body of this literature is devoted
to financial integration at the global level with the focus on either developed or emerging markets
(Pukthuanthong and Roll, 2009; Kiviaho et al., 2014; Lehkonen, 2015; Bekaert and Mehl, 2019), while
one subgroup of studies in this array examines regional integration (Yu et al., 2010; Donadelli and
Paradiso, 2014; Wang, 2014; Batten et al., 2015; Boubakri and Guillaumin, 2015; Chien et al., 2015; Wu
et al., 2015; Chevallier et al., 2018; Caporale et al., 2019). Since the focus of our study is on ASEAN
markets, we limit discussion here to the studies on Asian region. Yu et al. (2010) examine the relative
importance of regional (within Asia) vs. global (mainly US) factors in the context of equity market
integration and find that for the Asian markets the regional factor is more important than the global factor.
Wang (2014) investigates the degree of integration among six major stock markets in East Asia and their
interactions with the US market. Boubakri and Guillaumin (2015) analyze the dynamics of regional

financial integration in East Asia and provide evidence that despite partial segmentation within the region



until 2008, the stock markets of East Asia showed an upward trend in the regional integration after the
2008-2009 global financial crisis. Chien et al. (2015) investigate regional integration between China and
ASEAN-5 (Malaysia, Singapore, Thailand, Indonesia, and the Philippines) and find that level of regional
integration has been increasing. Batten et al. (2015) provide evidence that the degree of integration
between Asian and international stock markets has been increasing, but they find very low level of
integration with Japan.

Wu et al. (2015) study interdependence and contagion between the developed markets (US,
Japan, and Hong Kong) and Asian emerging markets. They find significant overreaction of Asian
emerging stock markets to shocks coming from Japan and Hong Kong, but no contagion effects from the
US market. Chevallier et al. (2018) find that stock market integration of the ASEAN emerging markets
is more affected by the exposure to shocks affecting stock markets in the United States, rather than to
shocks affecting the East Asian developed markets. Caporale et al. (2019) document that Asian stock
markets seem to be integrated both globally (with the US) and regionally (within Asia); however, in the
period after the 2008-2009 global financial crisis the global integration was slightly stronger than the
regional integration.

The literature on volatility transmission in international equity markets is extensive (see e.g., Ng,
2000; Billio and Pelizzon, 2003; Baele, 2005; Singh, Kumar, and Pandey, 2010; Gamba-Santamaria et
al., 2017; Mensi et al., 2018, Jiang et al., 2020). The studies in this stream of literature have utilized
methodological frameworks such as multivariate GARCH family modelling approaches (e.g. Clements
et al., 2015; MacDonald et al., 2018), spillover measure by Diebold and Yilmaz (2009, 2012), and more
recently frequency volatility connectedness measure by Barunik and Krehlik (2018). One specific part
of the literature focuses on the volatility spillovers of the ASEAN equity markets. (e.g., Li and Giles,
2015; Kang et al., 2019; Vo and Tran, 2020, Wang and Xiao, 2023). Li and Giles find that the volatility

spillovers between Japan and six Asian emerging markets are significant in both the long run and the
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short run. Kang et al. (2019) show that spillovers are much stronger from the world markets to the
ASEAN markets than in the opposite direction, although there is heterogeneity among the markets in the
degree of spillovers over time. Vo and Tran (2020 find a significant volatility spillover from the US to
ASEAN stock markets in the period from 2001 to 2016. Wang and Xiao (2023) document significant
risk spillovers from the Chinese and the US stock markets to the East Asian countries (Japan, South
Korea, and Hong Kong). Furthermore, the recent literature on volatility spillovers points out that
volatility spillovers in international stock markets significantly increased during the COVID-19 period
(Akhtaruzzaman et al., 2021, Choi, 2022; Li et al., 2021). In particular, Li et al. (2021) document that
the total degree of volatility spillover in international stock markets was extremely high during the
COVID-19 period, while Akhtaruzzaman et al. (2021) provide evidence that China and Japan seem to be
net transmitters of spillover during the COVID-19 period. Choi et al. (2021) examine dynamic
connectedness between Asian stock markets (South Korea, Japan, and China) with the US market and
show that the US has been consistently a net transmitter of volatility shocks. However, China’s volatility
shock transmission to South Korea was stronger than that of the US until the COVID-19 outbreak,

indicating strong dependence of South Korean market on the Chinese economy.

3. Data and method

The data of the study consist of daily stock price indexes in local currencies over the period from
2.4.2016 to 12.31.2019. Stock price indexes in local currencies were used to avoid the impact of the
exchange rate fluctuations (see Mink, 2015). Similar to Zhang et al. (2020) and Rai and Garg (2021), we
retrieved the data from investing.com. The retrieved data are the S&P500 index for the US market,
Shanghai composite index for the Chinese market, Nikkei 225 index for the Japanese market, MSCI
Indonesia index, MSCI Malaysia index, MSCI Philippines index, MSCI Singapore index, MSCI

Thailand index, and VN30 index for the Vietnamese market.



To examine the impact of the TPP and CPTPP on the volatility spillovers, the overall sample
period is divided into three sub-periods: "TPP period" (2.4.2016-1.22.2017), "withdrawn period"
(1.23.2017-3.7.2018), and "CPTPP period" (3.8.2018-12.31.2019). To avoid the confounding effect of
the Chinese stock market crash that occurred in 2015 and extended to January 2016, the sample period
starts from 4 February 2016 when the TPP was officially signed. The sample period does not cover the
time after 2019 due to the outbreak of the COVID-19 crisis that could have affected the spillover effects
among the investigated markets. The US government withdrew from the TPP on 23 January 2017, and
the CPTTP was officially signed on 8 March 2018. Hence, the sample period is separated into three sub-
periods according to these two dates.

The method utilized in this study is similar to that of Bekaert et al. (2005) and Christiansen (2007).
Christiansen (2007) employs a “euro spillover” model to examine the effect of the introduction of the
euro on the volatility spillover dynamics of the European bond markets. This study applies an analogous
method to evaluating the impact of the trade agreements (TPP and CPTPP) on the equity market volatility
spillovers from the US, China, and Japan to six ASEAN countries.

The method involves a three-step estimation procedure, with the residuals of the earlier steps
included as explanatory variables in the later steps. The first step of the estimation procedure assumes

that the return on the US equity market follows an AR(1) process:

(1) Ryst = cous + crusRuse-1 + euse

where Ry 1s the US market return at time #; ¢, ys and ¢y ys are the parameters; ey is the error term that

is normally distributed and follows a GARCH(1,1) model:



2 _ 2 2
(2) ofst = wys + aysefse—1 + BusOhs—1-

The second step of the estimation procedure specifies the model for the return on the regional Chinese

and Japanese stock markets:

(3) Renye = coen + crenRene-1 + Vene-1Ruse—1 + Pene-1€use + €cnes

(4) Ripr = coyp+ C1ypRypr1 + Vjpr-1Ryse—1 + ¢]P,t—1eus,t + €pts

where R¢y . and Rjp . are respectively the Chinese and Japanese stock market return at time #; ey, is the
residual estimated from the first step; ycy¢—1 and y;p .—, are the parameters measuring the mean spillover
effect from the US market to the Chinese and Japanese market, respectively; ¢¢y¢—1 and ¢;p ., are the
parameters that quantify the volatility spillover effect from the US market to the Chinese and Japanese
market, respectively; ecy, and e;p, are the error term following a GARCH(1,1) model similar to
Equation (2).

In the above regressions, we assume that there are two regional stock markets (China and Japan)
that affect all the other stock markets in the Asian region, and there is only one way spillover effect from
the US market to the two regional markets. Previous studies on Asian stock market spillovers emphasize
the role of the global US market and the regional Japanese market (see e.g., Chevallier et al., 2018;
Miyakoshi, 2003; Ng, 2000). Recent research (e.g., Arslanalp et al., 2016; Chow, 2017) further suggests
that the influence of the Chinese market on the Asian markets has risen to a level comparable to that of
the Japanese market. The assumption that there is only one way spillover effect from the US market to
the two regional markets is supported by the Granger causality tests (see Table Al in the appendix): over

the investigated sample period, US market Granger causes the Chinese and the Japanese markets,
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whereas the Chinese and Japanese markets do not Granger cause the US market; in addition, the Granger
causality tests also indicate that market spillovers between China and Japan are not statistically
significant over the sample period.

The third step of the method relates the global US and regional Chinese and Japanese market
returns to the individual ASEAN market returns. The following regression is specified for each of the six

ASEAN markets:

(5) Riy = coi+ c1iRip—1 + Vie-1Ruse—1 + Sir—1Rene—1 + Hie—1Ryp 1 + Pie—1€use + Wir—1€ene + Nie-1€pe + €0t

where R; ; is the return on the individual ASEAN stock market 7 at time #; ¥; 11, 8; (—1, and y; ;4 are the
parameters that determine the mean spillover effect of the US, Chinese, and Japanese market on ASEAN
market i, respectively;¢; .1, Y;—1, and 1; ., are the parameters measuring the volatility spillover
effect of the US, Chinese, and Japanese market on ASEAN market i, respectively; eys:, ecn,t, and ejp ¢
are the residuals estimated from the first two steps; e; . is the error term that follows a GARCH(1,1)

model.
The regression model specified in Equation (5) shows that the unexpected return on individual

ASEAN market 7 is

(6) &1t = Pir-1€use + Vie-1€cne + Nig—1€pr + €1t

Analogously, Equations (1), (3), and (4) show that the unexpected return on the US market, Chinese

market, and Japanese market are respectively
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(7) Eust = €us,t
(8) ecne = Pene—1€use + ecne

9) gpe = Dipr-1€use + epe

Define the conditional variance of the unexpected return on individual ASEAN market 7 as h;,. Then,
under the assumption that the idiosyncratic errors (eys:, ecne, €p:, and e;,) are independent of each

other, Equation (6) suggests that

(10) hyy = E(5i2,t|ft—1) = Pl 1005 + Wi_108n, + niz,t—lo-sz,t + oty

where f;_; is the information set available at time #-1. Therefore, the conditional variance of the
unexpected return for ASEAN market i depends on the variance of the US, Chinese, Japanese, and own
idiosyncratic shocks; in other words, the conditional variance of ASEAN market i has four sources: the
effects from the US market, Chinese market, Japanese market, and the local market itself. When ¢; ,_4
is statistically significant, larger value of US idiosyncratic volatility (oys.) leads to higher h; .. Hence,
¢; +—1 gauges the volatility spillover effect from the US market to market i. Similarly, ¥; ,_; and 1; ;4
represent the volatility spillover effect from the Chinese and Japanese markets to market i, respectively.
Consequently, for ASEAN market i, the variance ratios (VR) accounted for by the US market, Chinese

market, Japanese market, and the local market itself are respectively

(1 1) VRf,}tS = ¢i2,t—1055,t/hi,t,
(12) VRE?I = lpiz,t—lo-gN,t/hi,ts

(13) VRL'],I; = Uiz,t—lasz,t/hi,ts
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(14) VRi, =1 —VRYS —VREN — VR,

To assess the impact of the two trade agreements on the mean and volatility spillover effects from the
US, China, and Japan to the ASEAN countries, we specify the mean and volatility spillover parameters

as

(15) Yit-1 = Yoi + Y1,iD1t-1 + V2,iD2t-1,
(16) 8;t—1 = 80,i + 81Dy e—1 + 62Dz 1,
(17) Hip—1 = Uoi + H1,iD1 -1 + 2Dz p—1,
(18) i1 = poi + ¢1,iD1e1 + $2:Dz 15
(19) wi,t—i = lpo,i + wl,iDl,t—l + wz,iDz,t—p

(20) nit—1 = no; + N1, D1 -1 + M2 D21,

where D, ; and D, ; are respectively the dummy variables for the TPP and CPTPP: D, . equals to 1 for
the "TPP period" (2.4.2016-1.22.2017) and O otherwise; D, equals to 1 for the "CPTPP period"
(3.8.2018-12.31.2019) and 0 otherwise; the base time period is the "withdrawn period" from 1.23.2017
to 3.7.2018. The impacts of the two trade agreements are captured by the parameters for D; , and D, ¢,
which denotes the changes in the spillover effect relative to the base time period (i.e., the "withdrawn
period"). For instance, a positive and statistically significant ¢, ; would suggest that volatility spillovers
from the US market to market i were stronger over the TPP period than the withdrawn period. In other
words, the TPP strengthened the volatility spillovers from the US market to market i (or when the US
withdrew from the TPP, its volatility spillovers to ASEAN market i weakened). Analogously, a positive

and statistically significant ¢, ; would indicate that volatility spillovers from the US market to market i
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were stronger over the CTPP period than the withdrawn period, or CPTPP raised the volatility spillovers
from the US market to ASEAN market .

Investigating volatility-spillover effects in the European bond markets, Christiansen (2007)
proposes a constant spillover model, an euro spillover model, and a trend spillover model. The constant
spillover model assumes the spillover parameters to be constant throughout the entire sample period; the
euro spillover model, which is used to examine the effect of the introduction of the euro on the spillover
dynamics of the European bond markets, assumes the spillover parameters to be constant before and after
the introduction of the euro; the trend spillover model postulates that the spillover parameters take on
different values each year during the sample period. Our specification for the spillover parameters in
Equations (15)-(20) is similar to the euro spillover model and is employed to analyze the impact of the
two trade agreements on the spillover dynamics of the ASEAN markets. Our model assumes the spillover
parameters to take on different values over the three sub-periods (TPP period, withdrawn period, and
CPTPP period), but within each sub-period the spillover parameters are assumed to be constant. The
changes of the spillover parameters during the TPP and CPTPP periods relative to the withdrawn period

are captured by the parameters of the dummy variables for the TPP and CPTPP.

4. Empirical results

4.1. Mean and volatility spillovers

Table 1 reports the descriptive statistics of the equity market returns for the nine countries
analyzed in this study. All the market return series are skewed to the left, show excess kurtosis, and are
stationary. Some of the return series and the squared return series have statistically significant

autocorrelation coefficient, which supports the AR and GARCH specifications in our spillover models.
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Insert Table 1 here

Table 2 shows the parameter estimates for the influence of the two trade agreements on the mean
and volatility spillovers from the US, China, and Japan to the ASEAN countries. For the two regional
stock markets, volatility spillovers from the US to Japan decreased following the signing of the CPTPP.
For the six ASEAN markets, the signing of the TPP raised the mean spillovers from the US to Singapore
and reduced that from the US to Vietnam. Over the CPTPP period, the mean spillovers from the US to
Malaysia and Vietnam weakened. In contrast, mean spillovers from the Chinese market to the Vietnamese
market strengthened during the TPP period.

For the volatility spillover effect of the trade agreements on the ASEAN equity markets, Table 2
shows that TPP raised the volatility spillovers from the US to Indonesia and Thailand. Similarly, volatility
spillovers from the US to Indonesia and Malaysia also seem to be stronger after the signing of the CPTPP.
Interestingly, at the 5% significance level, neither the TPP nor the CPTPP had statistically significant
impact on the volatility transmissions from the Chinese market to the ASEAN markets. Following the
signing of the CPTPP, volatility spillovers from Japan to Malaysia and Vietnam became stronger, which
is consistent with the finding of Li and Whalley (2021) that as a result of the CPTPP, the exports of Japan
will increase moderately and the GDP of Malaysia and Vietnam will raise considerably. Unexpectedly,
Singapore received lower volatility transmissions from Japan over the TPP period than the withdrawn
period, which may be because Singapore is the only developed country among the ASEAN and hence is
more exposed to the external economic and financial shocks. In summary, the results in Table 2 suggest
that the TPP increased the financial influence of the US on Indonesia and Thailand, but decreased that of
Japan on Singapore; the CPTPP raised the financial impact of the US on Indonesia and Malaysia and that
of Japan on Malaysia and Vietnam; however, neither the TPP nor the CPTPP changed the financial

influence of China on the ASEAN countries.
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Insert Table 2 here

Table 3 reports the results for testing the joint significance of the impacts of the two trade
agreements. Wald test statistics further support the findings in Table 2: TPP and CPTPP jointly did not
have significant impact on the volatility spillovers from China to the ASEAN countries; TPP and CPTPP
jointly altered the volatility transmissions from the US to Indonesia, Malaysia, and Thailand; TPP and

CPTPP jointly affected the volatility spillovers from Japan to Malaysia, Singapore, and Vietnam.

Insert Table 3 here

Cross-market volatility spillovers measure the financial market linkages and risk transmissions
across countries. The results in this section suggest that although the emerging ASEAN countries could
benefit from the trade agreements in terms of exports and GDP growth, their financial linkages and risk

transmissions with the member states also tend to be stronger due to the trade agreements.

4.2. Variance ratios

Figure 1 displays the dynamic variance ratios of the ASEAN equity markets accounted for by the
US, Chinese, and Japanese markets. Shocks to the US market explained a large proportion of the variance
of the unexpected returns on most of the ASEAN markets, which is in line with the finding of Chow
(2017) that the US stock market had relatively dominating influence on the Asian markets. Over the
sample period, the Japanese market exhibited high impacts on the Malaysian, Singaporean, and
Vietnamese markets. The Chinese market had relatively strong influence on the Philippine market over

the CPTPP period and on the Vietnamese market over the withdrawn period.

16



Concerning the impacts of the two trade agreements, Figure 1 shows that compared with the
withdrawn period in the middle, volatility spillovers from the US to Indonesia and Thailand over the TPP
period were stronger. Analogously, volatility spillovers from the US to Indonesia and Malaysia and those
from Japan to Malaysia and Vietnam were generally stronger over the CPTPP period than the withdrawn
period. Therefore, for the financial effects of the TPP and CPTPP, the dynamic variance ratios in Figure

1 and the parameter estimates in Table 2 provide similar conclusions.

Insert Figure I here

Table 4 presents the mean and standard deviation of the variance ratios of the ASEAN equity
markets accounted for by the US, Chinese, and Japanese markets over the three sub-periods. With the
largest proportions of the variance of the unexpected returns explained by shocks from the US, China,
and Japan, Singaporean market is the one with the highest exposure to external influences among the six
ASEAN markets. In line with the regression results in Table 2, Table 4 shows that compared with the
withdrawn period, the mean value of the variance ratios of the Indonesian and Thai markets explained
by the US shocks was significantly larger over the TPP period; that of the Singaporean market accounted
for by the Japanese shocks over the TPP period was considerably smaller than the withdrawn period;
relative to the withdrawn period, the average value of the variance ratios of the Indonesian and Malaysian
markets due to US shocks and that of the Malaysian and Vietnamese markets due to Japanese shocks
over the CPTPP period were significantly higher. Although the average variance ratios of Thailand and
Vietnam accounted for by China were lower over the TPP and CPTPP periods than the withdrawn period,
the impact of the TPP and CPTPP on China’s financial influence on Thailand and Vietnam is not

statistically significant at the 5% significance level based on the regression results in Table 2.
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Insert Table 4 here

4.3. Specification tests and robustness checks

The spillover models applied in this study are appropriate and adequate based on the properties
of the standardized residuals. We analyze the properties of the standardized residuals of all the nine
markets (US, Chinese, Japanese, and the six ASEAN markets). We test for no autocorrelation and no
ARCH effects in the standardized residuals by the Ljung and Box (1978) Q-statistics and the Engle
(1982) Lagrange Multiplier test, respectively. At the 1% significance level, all the nine series of
standardized residuals are serially uncorrelated at order 1 and up to order 5; except for the Singaporean
market, all the series of the squared standardized residuals have no remaining ARCH(1) effect and are
serially uncorrelated at order 1 and up to order 5. As a robustness check, we estimate a GARCH(2,2)
model (instead of a GARCH(1,1) model) for the variance equation of the Singaporean market; the
resulting series of the squared standardized residuals of the Singaporean market has no remaining
ARCH(1) effect and is serially uncorrelated at order 1 and up to order 5; the estimated effects of the TPP
and CPTPP for the Singaporean market are qualitatively unchanged.

In order to alleviate the problem that the nine markets in our analysis have nonsynchronous
trading hours, we follow Forbes and Rigobon (2002) and explore the robustness of the results by using
the average two-day returns. Except that there is some evidence that the volatility spillovers from the
Chinese market to the Philippine market were stronger during the CPTPP period, the main findings for
the financial impacts of the TPP and CPTPP remain unchanged (see Table A3 in the appendix).

In this study we employ a spillover method similar to that of Bekaert et al. (2005) and Christiansen
(2007). We also utilize the spillover/connectedness measures of Diebold and Yilmaz (2012, 2014) to
further examine the robustness of the results. Since our study focuses on the global US and regional

Chinese and Japanese volatility-spillover effects in the ASEAN countries, we consider the volatility
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spillovers from the US, China, and Japan to each of the six ASEAN countries. As in Diebold and Yilmaz
(2016), we use the daily range-based volatility estimate of Garman and Klass (1980) and transform the
volatility estimate into log volatility.

Table A4 in the appendix reports the pairwise and net pairwise directional volatility spillovers
from the US, China, and Japan to each of the six ASEAN countries. The table shows that among the six
ASEAN markets, Singaporean market exhibited the largest volatility transmissions with the world
markets, which is in line with the results of Kang et al. (2019) and Vo and Tran (2020). The pairwise
directional spillovers from the US to Malaysia and Thailand were stronger over the TPP period than the
withdrawn period. The TPP also appeared to have increased the volatility spillovers from Japan to some
ASEAN countries. For instance, the pairwise directional spillovers from Japan to Indonesia increased
from 0.3% over the withdrawn period to 8.84% over the TPP period. Unexpectedly, the spillovers from
Japan to Singapore over the TPP period were stronger than the withdrawn period. For the impact of the
CPTPP, the table indicates that relative to the withdrawn period, the pairwise directional spillovers from
the US to Indonesia and Malaysia strengthened during the CPTPP period; the CPTPP also raised the net
pairwise directional spillovers from Japan to Malaysia and Vietnam. The spillovers from China to the
ASEAN countries over the TPP and CPTPP periods either witnessed small changes or increased. Overall,
our main conclusion remains unchanged: the TPP and CPTPP did boost the financial influence of the US
and Japan in some ASEAN countries, but they did not appear to have reduced the financial influence of
China in ASEAN.

The outbreak of the COVID-19 pandemic significantly affected the global stock markets.
Therefore, we also conduct a robustness check to investigate the impact of the COVID-19 pandemic on
the volatility spillovers from the US, Chinese, and Japanese stock markets to the ASEAN markets. We
extend the sample period to the December 31, 2021 (since many countries lifted the COVID restrictions

in 2022, the effect of the pandemic on the volatility spillovers is more likely to be observed before 2022).
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We divide the full sample period into a pre-pandemic period (2.4.2016-12.31.2019) and a pandemic
period (1.1.2020-12.31.2021). Defining a pandemic dummy variable which is set to 1 during the
pandemic period and O otherwise, we apply a similar three-step estimation procedure to examine the
impact of the COVID-19 pandemic. Table A5 in the appendix presents the estimation results. The table
shows that the COVID-19 pandemic raised the volatility transmissions from the US and Chinese markets
to the ASEAN markets (¢4 ;>0; ¥, ;>0). The effect is statistically significant (at the 5% level) for the
volatility spillovers from the US (China) to Vietnam (Indonesia and Vietnam). Akhtaruzzaman et al.
(2021) study the financial contagion between China and G7 countries and find that Chinese and Japanese
stock markets were the net transmitters of spillovers during the COVID-19 period. Our finding that the
Chinese market had stronger volatility spillovers to the ASEAN markets over the pandemic period is in
line with that of Akhtaruzzaman et al. (2021). However, in contrast to Akhtaruzzaman et al. (2021), we
find that volatility spillovers from the US market rather than the Japanese market significantly changed
during the COVID-19 pandemic period. This could be because the investors in the ASEAN countries

paid more attention to the highly volatile US stock market during the pandemic period.

5. Conclusions

Mega-regional trade agreements have been used as geopolitical competition tools. The TPP and
CPTPP, for instance, were widely viewed as trade agreements aiming at containing the influence of China
and raising that of the US and Japan in Asia. Using the volatility-spillover effect of a country’s equity
market as a proxy for its financial influence, this study examines whether the signing of the TPP and
CPTPP reshuffled the financial influence of the US, China, and Japan in ASEAN. The main findings of
the study are that the TPP increased the financial influence of the US on Indonesia and Thailand, but also

decreased that of Japan on Singapore; the CPTPP raised the financial impact of the US on Indonesia and
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Malaysia and that of Japan on two member states of the trade agreements (Malaysia and Vietnam);
however, neither the TPP nor the CPTPP changed the financial influence of China on the ASEAN
countries. Hence, the overall findings of the study indicate that the TPP and CPTPP did boost the
financial influence of the US and Japan in some ASEAN countries; however, there is no evidence that
they have reduced the financial influence of China in ASEAN.

Although the emerging ASEAN countries could benefit from free trade agreements in terms of
exports and GDP growth, their equity markets may also have to endure larger external financial
influences. Policy makers in the corresponding countries thus need to monitor the financial market
linkages and risk transmissions more closely, design measures to mitigate the impact of the stronger
external financial influences, and take into account the greater financial linkages and risk spillovers when
making economic and financial policies. The study also has important practical implications for
international investors dealing with emerging markets in general and the ASEAN equity markets in
particular, as the analysis of volatility spillovers is essential for reducing portfolio risk from an asset
allocation perspective. International investors have traditionally identified the emerging markets as the
potential source of diversification benefits due to relatively higher average returns and lower correlations
with the developed markets. The findings of this study might imply that international investors should
modify their international diversification strategies to reflect for the increase in the global and regional
spillovers induced by mega-regional free trade agreements. In this study, we have only focused on the
equity market volatility-spillover effects of the TPP and CPTPP. Future research could include extension
of our analysis to the bond and currency market volatility-spillover effects of these two trade agreements
or the more recently signed RCEP. Another avenue for the further research might be focusing on the

industry-specific relationships and connectedness between analyzed countries.
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Table 1. Descriptive statistics of the equity market returns.

Us CN JP ID MY PH SG TH VN
Mean 0.07 0.01 0.05 0.04 -0.01 0.02 0.04 0.03 0.06
Std. 0.86 1.19 1.24 1.25 0.63 1.18 0.92 0.89 1.14
Skew. -0.73 -0.50 -0.64 -0.51 -1.04 -0.08 -0.03 -0.20 -0.48
Kurt. 7.50 6.48 8.90 5.92 10.00 5.30 6.58 5.14 6.99
AC(1) 0.01 0.02 -0.05 -0.01 0.02 -0.03 0.04 0.02 0.06
AC(5) -0.02 -0.02 -0.06 0.00 -0.07" -0.07""  -0.04" -0.03 -0.11"
ACX(1)  0.16™ 0.07" 0.12"*  0.08™ 0.12™ 0.02 0.02 0.06" 0.10™"
AC*5)  0.13™ 0.06™" 0.07"**  0.00™ 0.00"** 0.03 0.03 0.07™ 0.29""
ADF -26.71 -26.32 -28.10 -27.19 -26.18 -27.62 -25.84 -26.37 -25.20

Notes: the table reports some descriptive statistics of the daily equity market returns (in %) for the following nine countries:
US, China (CN), Japan (JP), Indonesia (ID), Malaysia (MY), Philippines (PH), Singapore (SG), Thailand (TH), and Vietnam
(VN). The reported statistics are the mean, standard deviation, skewness, kurtosis, autocorrelation coefficient of the return
series (order 1 and 5), autocorrelation coefficient of the squared return series (order 1 and 5), and the augmented Dickey-
Fuller (ADF) unit root test statistics (Dickey and Fuller, 1979). All the ADF test statistics are statistically significant at the 1%
significance level. *, ** and *** denote statistical significance of the autocorrelation coefficient (up to the given order) at the
10%, 5%, and 1% significance level, respectively.
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Table 2. Parameter estimates for the impact of the TPP and CPTPP.

CN JP ID MY PH SG TH VN
Mean spillovers from US: Yo,; 0.25*% 0.62***  0.31***  0.30*** 0.37*** 0.28***  (0.18*** (0.52***
(0.15) (0.16) (0.07) (0.04) (0.09) (0.05) (0.06) (0.11)
Y1, -0.09 0.25 0.21 -0.06 0.03 0.19** 0.03 -0.44%**
(0.19) (0.34) (0.13) (0.07) (0.13) (0.09) (0.12) (0.13)
Y2,; 0.03 -0.06 0.02 -0.14**  -0.07 0.03 -0.04 -0.31%**
(0.16) (0.17) (0.11) (0.06) (0.11) (0.06) (0.08) (0.12)
Mean spillovers from CN: 8o i -0.17***  0.01 -0.09 0.05 0.08 -0.20**
(0.06) (0.04) (0.06) (0.07) (0.06) (0.10)
01 0.14* -0.01 0.14 -0.10 -0.13 0.22%*
(0.08) (0.05) (0.10) (0.09) (0.08) (0.11)
6y 0.09 0.04 0.10 -0.01 -0.06 0.20*
(0.10) (0.05) (0.09) (0.07) (0.07) (0.10)
Mean spillovers from JP: Ho,i -0.06 -0.07**  -0.06 -0.02 -0.07 -0.02
(0.06) (0.03) (0.06) (0.04) (0.04) (0.08)
M1 -0.10 0.04 -0.07 0.03 -0.02 -0.02
(0.12) (0.05) (0.07) (0.06) (0.07) (0.08)
Uz, -0.01 -0.01 -0.02 -0.03 0.01 -0.04
(0.09) (0.05) (0.08) (0.05) (0.07) (0.09)
Volatility spillovers from US: ¢0,i 0.14 0.71***  -0.02 0.04 0.27***  0.41***  0.21*** (0.31**
(0.12) (0.13) (0.07) (0.04) (0.09) (0.08) (0.06) (0.14)
¢1; 006 -0.18 0.42***  0.08 -0.15 -0.01 0.34***  -0.15
(0.18) (0.26) (0.13) (0.06) (0.14) (0.112) (0.12) (0.16)
¢2; 016  -0.38*** 0.26** 0.13**  -0.20 -0.10 0.03 -0.10
(0.15) (0.15) (0.11) (0.05) (0.12) (0.08) (0.08) (0.15)
Volatility spillovers from CN: lllo,i 0.09 0.03 -0.09 0.10 0.15** 0.34%**
(0.08) (0.04) (0.12) (0.07) (0.07) (0.11)
Y -0.17 0.06 0.17 0.07 -0.10 -0.22*
(0.12) (0.06) (0.14) (0.11) (0.09) (0.12)
Yy 0.02 0.00 0.27* 0.04 -0.05 -0.19
(0.11) (0.05) (0.14) (0.07) (0.08) (0.12)
Volatility spillovers from JP:  7)g; 0.07 0.08** 0.26***  0.40***  0.11** 0.07
(0.07) (0.03) (0.09) (0.07) (0.05) (0.09)
M1, 0.06 0.00 -0.10 -0.22***  0.05 0.03
(0.08) (0.04) (0.11) (0.08) (0.07) (0.10)
N2, 0.07 0.14**  -0.13 -0.08 0.11 0.22**

(0.12) (0.06)  (0.13)  (0.08) (0.09)  (0.11)

Notes: to conserve space, the table only reports the estimated parameters involving the spillover effects in the mean equations
(the estimated parameters of the conditional variance equations are reported in Panel A of Table A2 in the appendix).
Bollerslev and Wooldridge (1992) robust standard errors are shown in the parentheses. *, **, and *** denote statistical
significance at the 10%, 5%, and 1% significance level, respectively.
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Table 3. Wald test for the joint significance of the impacts of the TPP and CPTPP.

1D MY PH SG TH VN
Ho: US volatility spillovers unaltered

6.06%** 2.97** 138 0.97 4.38*%**% (0.42

(0.00) (0.05) (0.25) (0.38) (0.01) (0.66)
Ho: CN volatility spillovers unaltered

1.55 0.83 1.71 0.21 0.58 1.62

(0.21) (0.44) (0.18) (0.81) (0.56) (0.20)

Ho: JP volatility spillovers unaltered
0.29 3.71*%  0.63 4.57*%*% 0.76 3.69%*
(0.75) (0.02) (0.53) (0.01) (0.47) (0.03)

Notes: p-values are shown in the parentheses. *, ** and *** denote statistical significance at the 10%, 5%, and 1%
significance level, respectively.
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Table 4. Mean and standard deviation of the variance ratios over the three sub-periods.

TPP period Withdrawn period CPTPP period
VR US VR CN VR JP VR US VR CN VR JP VR US VR CN VR JP
Indonesia:
Mean 7.88 0.80 2.50 0.05 0.57 0.47 3.34 1.32 1.12
Std. 6.18 0.69 2.24 0.27 0.23 0.36 2.85 0.69 0.63
Malaysia:
Mean 3.76 4.40 4.34 0.57 0.27 3.07 6.03 0.30 9.94
Std. 2.87 3.32 3.66 0.58 0.17 1.53 5.04 0.15 4.27
Philippines:
Mean 0.90 1.05 5.35 4.11 0.49 5.83 0.43 3.19 1.17
Std. 0.81 1.21 5.89 4.44 0.17 3.37 0.43 1.39 0.77
Singapore:
Mean 10.68 3.58 7.39 15.26 0.96 24.53 13.77 4.52 15.71
Std. 6.86 0.95 5.97 8.23 0.28 7.17 9.67 2.25 5.71
Thailand:
Mean 17.74 0.46 4.96 5.10 2.97 2.45 6.62 2.17 6.37
Std. 9.52 0.22 3.23 5.23 1.09 1.40 5.27 1.03 2.26
Vietnam:
Mean 2.48 3.47 2.94 5.53 7.65 0.42 3.94 3.27 7.46
Std. 222 3.95 3.08 3.23 2.44 0.21 3.73 1.72 3.91

Notes: the table presents the mean and standard deviation of the variance ratios of the ASEAN equity markets accounted for
by the US (VR_US), Chinese (VR_CN), and Japanese (VR_JP) markets over the three sub-periods.
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Figure 1. Evolvements of the variance ratios accounted for by the US market (red line), Chinese

market (blue line), and Japanese market (green line). The first dashed vertical line corresponds to the date
when the US withdrew from the TPP (23 January 2017); the second dotted vertical line denotes the date when the CPTPP was
official signed (8 March 2018).
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Appendix

Table Al. Pairwise Granger causality tests.

Null Hypothesis F-statistic p-value
CN does not Granger cause US 1.33 0.21
US does not Granger cause CN 6.28 0.00
JP does not Granger cause US 1.39 0.18
US does not Granger cause JP 14.56 0.00
JP does not Granger cause CN 0.91 0.53
CN does not Granger cause JP 0.75 0.69

Notes: Except for the test for Granger causality between China and Japan, the pairwise Granger causality test results are based
on VAR models of order 10. The test for Granger causality between China and Japan are based on a VAR model of order 11.
Breusch-Godfrey serial correlation LM tests indicate that each one of the VAR residuals is serially uncorrelated. The table
shows the results of tests for the Granger-causality in mean between the return series. We also conduct tests for the Granger-
causality-in-quantile between the return series (for Granger-causality-in-quantile tests, see e.g., Koenker and Machado, 1999;
Troster, 2018). The tests indicate that the results of the above table still hold for the quantiles in the 30th-70th percentiles,
except for the causality from China and Japan to the US in the 70th percentile.

Table A2. Parameter estimates for the conditional variance equations.

UsS CN JP ID MY PH SG TH VN
Panel A:
) 0.092** 0.014 0.097** 0.040 0.004* 0.036 0.005 0.017 0.020*
(0.040) (0.009) (0.038) (0.026) (0.002) (0.026) (0.003) (0.013) (0.011)
o 0.286***  (.052%%* 0.174***  0.058** 0.065** 0.041%** 0.034 0.034** 0.062%***
(0.095) (0.021) (0.059) (0.023) (0.029) (0.018) (0.021) (0.017) (0.020)
B 0.617***  0.934%*%* (. 751*%** (913*** (0.926*** (0.930%** (.952%** (.937*** (9]8***
(0.105) (0.022) (0.058) (0.036) (0.026) (0.035) (0.023) (0.029) (0.026)
Panel B:

® 0.031%**  0.012%*%  0.044%** 0.058%%* 0.008%** 0.024*  0.002*  0.067*** 0.014%**
(0.010)  (0.006)  (0.017)  (0.018)  (0.003)  (0.015)  (0.001)  (0.020)  (0.007)

a 0.409%%%  (.135%%  0200%%* 0.265%%* 0.211% (.107** 0.037*  0.239%%x (. 097%**
(0.089)  (0.042)  (0.050)  (0.060)  (0.047)  (0.029)  (0.020)  (0.057)  (0.029)
B 0.518%%%  (.843%#%  (.700%**  (.642%%% (.73]%*%  (.848%*F  (.046%*F*  (.473F*x () 8E5*H

(0.086) (0.042) (0.062) (0.068) (0.059) (0.054) (0.023) (0.110) (0.038)
Notes: the table shows the estimated parameters of the conditional variance equation (GARCH(1,1) model) for each of the
nine markets. Panel A reports the parameter estimates for the case when daily returns are analyzed (parameter estimates for
the corresponding mean equations are reported in Table 2); Panel B reports the parameter estimates for the case when the
average two-day returns are analyzed (parameter estimates for the corresponding mean equations are reported in Table A3 in
the appendix). Bollerslev and Wooldridge (1992) robust standard errors are shown in the parentheses. *, **, and *** denote
statistical significance at the 10%, 5%, and 1% significance level, respectively.
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Table A3. Parameter estimates for the impact of the TPP and CPTPP based on the average two-day returns.

CN Jp ID MY PH SG TH VN
Mean spillovers from US: Yo; 0.12 0.55%%*  (.17** 0.27*%*  (0.36%**  0.26%*%*  (.18***  (.37***
(0.09) (0.10) (0.07) (0.05) (0.08) (0.07) (0.05) (0.12)
Y -0.02 -0.16 0.24%* -0.09 -0.05 0.03 0.00 -0.28%*
(0.13) (0.21) (0.13) (0.06) (0.12) (0.11) (0.09) (0.14)
Y2 0.15 -0.08 -0.02 -0.14*%*  -0.16 0.05 -0.10 -0.19
(0.11) (0.11) 0.11) (0.06) (0.11) (0.08) (0.07) (0.13)
Mean spillovers from CN: 8o,i -0.15%**  .0.01 -0.06 0.01 0.02 -0.15%*
(0.05) (0.03) (0.07) (0.05) (0.04) (0.07)
61, 0.12% -0.01 0.06 0.00 -0.06 0.19%*
(0.07) (0.03) (0.09) (0.07) (0.05) (0.08)
8, 0.08 0.05 0.07 -0.01 -0.03 0.13
(0.07) (0.03) (0.09) (0.05) (0.05) (0.08)
Mean spillovers from JP: Uo,i -0.01 -0.06**  -0.05 -0.03 -0.08**  -0.03
(0.05) (0.03) (0.07) (0.04) (0.04) (0.07)
My -0.11 0.04 -0.08 -0.01 -0.01 -0.01
(0.08) (0.04) (0.08) (0.06) (0.06) (0.08)
Ui -0.01 0.01 0.05 -0.03 0.13%** 0.00
(0.08) (0.04) (0.10) (0.05) (0.06) (0.09)
Volatility spillovers from US: ¢p,;  0.23** 0.73*** (.05 0.08**  0.22%** Q. 4]1%%*  (.23%**% () 38***
(0.12) (0.11) (0.08) (0.03) (0.08) (0.06) (0.06) (0.13)
¢1; 0.04 -0.50 0.35*** (.05 -0.16 -0.03 0.24%* -0.27*
(0.17) (0.36) (0.12) (0.05) (0.12) (0.09) (0.11) (0.14)
¢,:  0.06 -0.34%** (. 21%** 0.11**  -0.12 -0.10 0.02 -0.16
(0.13) (0.12) (0.10) (0.05) (0.11) (0.07) (0.08) (0.14)
Volatility spillovers from CN: 1 ; 0.07 0.04 -0.13 0.11* 0.17%*%*  (.22%%*
(0.06) (0.03) (0.11) (0.06) (0.06) (0.11)
2% -0.11 0.05 0.22%* -0.04 -0.07 -0.09
(0.09) (0.04) (0.12) (0.09) (0.08) (0.11)
2y, 0.08 -0.04 0.26** 0.05 -0.07 -0.06
(0.09) (0.05) (0.13) (0.07) (0.07) (0.12)
Volatility spillovers from JP: 7, ; 0.05 0.08**  0.19%** (. 38***  (.11** 0.01
(0.06) (0.03) (0.07) (0.05) (0.05) (0.09)
M 0.05 0.00 0.01 -0.16**  0.09 0.13
(0.09) (0.04) (0.09) (0.07) (0.07) (0.10)
N 0.08 0.18*** -0.13 -0.10 0.05 0.25%*

(0.10)  (0.05) (0.11)  (0.07)  (0.08)  (0.11)
Notes: to conserve space, the table only reports the estimated parameters involving the spillover effects in the mean equations
(the estimated parameters of the conditional variance equations are reported in Panel B of Table A2). Bollerslev and
Wooldridge (1992) robust standard errors are shown in the parentheses. *, **, and *** denote statistical significance at the
10%, 5%, and 1% significance level, respectively.
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Table A4. Volatility spillovers from the global and regional markets to the ASEAN markets.
Panel A: Pairwise directional volatility spillovers from US, CN, and JP to ASEAN markets

TPP period Withdrawn period CPTPP period
From From From From From From From From From
US CN JP US CN JP US CN JP
ID 1.67 4.89 8.84 4.90 1.02 0.30 5.58 1.17 2.39
¥ 9.38 9.77 7.63 2.12 1.85 391 4.49 1.69 2.31
PH 2.10 0.82 2.25 3.20 2.58 0.44 2.87 1.49 0.56
SG 6.94 7.40 10.00 14.16 1.97 2.31 7.39 2.28 4.10
TH 4.38 1.73 2.25 2.29 1.72 0.72 3.01 2.25 3.02
VN 2.04 4.12 7.08 11.21 1.49 9.10 6.53 5.96 6.06
Panel B: Net pairwise directional volatility spillovers from US, CN, and JP to ASEAN markets
TPP period Withdrawn period CPTPP period
From From From From From From From From From
US CN JP US CN JP US CN JP
ID -0.59 1.06 3.81 3.08 -6.95 -1.49 4.64 -1.23 0.37
1;,/[ 4.05 6.36 2.77 -7.28 -2.33 -3.34 3.59 1.56 1.40
PH -0.06 -0.32 1.00 0.05 0.62 -1.78 1.84 -0.61 -0.57
SG 1.76 3.99 1.91 10.51 0.41 0.98 5.55 -1.00 -0.33
TH -0.51 -0.13 -1.80 -5.75 -0.65 -7.09 2.75 0.63 1.43
VN 0.11 3.68 2.33 3.52 -11.83 -2.07 5.73 0.40 3.24

Notes: the table reports the Diebold and Yilmaz (2012, 2014) volatility spillovers from the global (the US) and regional (China
and Japan) markets to the ASEAN markets.
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Table AS. Parameter estimates for the impact of the COVID-19 pandemic.

CN JP 1D MY PH SG TH VN
Mean spillovers from US: Yo 0.27%**  (,59%** (. 35%** (22%%*k () 33¥kx () J]k¥*  (,]16%F*F (.20%**
(0.06) (0.06) (0.05) (0.02) (0.04) (0.03) (0.04) (0.04)
Vi -0.18**  -0.09 0.05 -0.05 0.05 0.00 0.06 -0.03
(0.08) (0.09) (0.16) (0.06) (0.13) (0.07) (0.08) (0.07)
Mean spillovers from CN: 8o,i -0.09%*  0.02 0.02 0.02 0.03 -0.02
(0.04) (0.02) (0.04) (0.02) (0.03) (0.03)
01 0.00 -0.02 -0.02 -0.08* -0.07 0.13*
(0.07) (0.05) (0.09) (0.04) (0.06) (0.07)
Mean spillovers from JP: Ho,i -0.10 -0.04* -0.08**  0.00 -0.05* -0.02
(0.06) (0.02) (0.03) (0.03) (0.03) (0.03)
Uy 0.01 0.08* 0.16* -0.01 0.14**  0.00
(0.10) (0.05) (0.09) (0.06) (0.06) (0.06)
Volatility spillovers from US: ¢, ; 0.22%** 0. 41%%%  (.18%** (. 10**¥* 0.12%*%  (0.32%** (26%*¥* (.20%**
(0.06) (0.06) (0.06) (0.03) (0.05) (0.03) (0.04) (0.04)
b1 0.05 -0.01 0.16 0.05 0.16 0.05 0.12 0.15%*
(0.09) (0.08) (0.13) (0.06) (0.11) (0.06) (0.08) (0.08)
Volatility spillovers from CN: 1, ; 0.10%* 0.04** 0.10%** 0.12%*%* (Q.11**%* (.18***
(0.05) (0.02) (0.05) (0.03) (0.03) (0.03)
Py 0.18**  0.10* 0.02 0.02 0.08 0.27**
(0.09) (0.06) (0.10) (0.06) (0.08) (0.11)
Volatility spillovers from JP: 1 ; 0.13%%% (. 10%** (Q.18*** (31*** (. 18*** (), ]3%**
(0.03) (0.02) (0.04) (0.03) (0.03) (0.03)
My 0.07 0.06 0.08 -0.05 -0.06 -0.09
(0.08) (0.05) (0.10) (0.06) (0.08) (0.09)

Notes: to conserve space, the table only reports the estimated parameters involving the spillover effects in the mean equations.
Bollerslev and Wooldridge (1992) robust standard errors are shown in the parentheses. *, ** and *** denote statistical
significance at the 10%, 5%, and 1% significance level, respectively.
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