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Abstract: - This paper empirically investigates the advancement of exchange markets’ stability and
comovement after the ASEAN+3 financial cooperation agreement. The study employs EGARCH-in-mean
approach and uses daily exchange rates. The findings indicate that: 1) the exchange market volatility is resulted
from regional markets’ shocks during both of pre and post-agreement periods, 2) the ASEAN+3 exchange
markets progressed substantial development during post-agreement, 3) both of high and low income economies
are improving the exchange market stability in a cooperative way regardless of income level, and 4) the overall
impact of ASEAN+3 financial cooperation leads to stabilize the regional exchange markets.
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(0.34% growth by 21 years) indicate that CMI do
not support the ASEAN+3 economies in stabilizing
the exchange markets and strengthening the
macroeconomics. This study empirically examines
the current advancement of exchange-market
stability and explores whether the current
international finance transactions are low due to the
lack of exchange-market comovement. The findings
of the investigation process answer the following
questions: 1) whether the regional exchange markets
are stable and maintain the market comovement
regardless of economic position of high and low
income economies; 2) whether the regional
exchange markets are influenced by countryspecific risks, policy actions and negatives shocks;
3) whether the financial cooperation agreement
improves the exchange market comovement during
post-agreement period. The arrangement of this
paper is as follows. A brief discussion of relevant
literature is in section two. Details of data and
variables are discussed in section three, while the
methodology part is discussed in section four

1 Introduction
The strong ties of regional financial markets require
stable exchange markets which follow the
comovement among the regional economies. When,
the exchange markets of regional economies are
stable, the intra-regional economic activities such as
intra-investments and intra-trades develop positively
and influence on regional macroeconomic strength.
The regional investors become more motivated to
invest their savings once the exchange markets
confirm the stability in regional exchange rates. The
member economies of ASEAN+3 formed a financial
cooperation group, i.e Chiang Mai Initiatives in
May 2000 for stabilizing the exchange markets and
strengthening the regional macroeconomics.
The progress of exchange market stability is
documented through the bilateral swap fund
agreements and intra-regional trades (shown in
Figure 1) and investments (shown in Figure 2). The
statistics of current swap agreements (16 swap
agreements), intra-investments and intra-trades
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following analysis of findings in section five.
Concluding remarks along with suggestions and
implications of the study are described in section
six.

depreciate while the currencies of Japan, Malaysia,
Singapore, Philippines and Thailand appreciate
during pre-agreement period. The average exchange
returns of Korea, China and Indonesia are positive
while the remaining are negative. The correlation of
coefficients of exchange returns between Korea and
Philippines is positive (0.362), between Japan and
Singapore is positive (0.241) while between
Malaysia and Japan is negative (-0.037) during preagreement period. The overall descriptive statistics
indicate the lack of stability in the regional
exchange markets.

2 Past literature
The past literatures did not focus on the exchange
markets stability in ASEAN+3 rather, they cover the
area of stock markets integration in different parts of
the world. The whole previous studies can be
segmented into five categories.
The first group of studies investigates the stock
market integration in developed countries,
Guillaumin (2009), Morelli (2010). They found the
stock markets in developed economies are organized
and highly regulated that leads the markets to be
integrated. The second group of studies (Beiney and
Candelon, 2011), (Chambet and Gibson, 2008)
examined the degree of stock market integration in
the region of emerging economies in which the
stock markets are weakly integrated in contrast with
that of developed economies.

4 Model Specification
This study employs GARCH (1,1) models
incorporated with mean equation and asymmetric
term.
8
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The third group of studies (Yu et al, 2010), (Oh et
al, 2010) found the stock markets in east Asian
region are segmented before the financial crisis but
the stock market are getting integrated after the
Asian financial crisis according to forth group of
studies, (Guidi and Gupta, 2013), (Mukherjee and
Mishra, 2010). The final group of studies compared
the stock market integration between developed and
developing economies where Horvath and Poldauf
(2012) and Syriopoulos (2011) found the stock
markets of developed economies are in long-run
relationship while in developing economies are in
weakly integrated.

Where,

ri ,t

…… (4. 2)
indicates the exchange return of

individual (“ith” country) economy at time t. ri , j ,t is
the average return of member economies at time t
while ri ,t 1 is the exchange return at time t-1.  i, t
(error term) is the unexpected contemporary and
idiosyncratic shocks. The mean equation is the
function of exogenous variables where the
individual market return ( ri ,t ) is influenced by the
average current exchange return (  i , j ,1 ) of member
economies, average previous return ( ri ,t 1 ) of own
economies and unexpected idiosyncratic shocks.
hi ,t is the conditional variance reflects the ARCH

3 Data and variables
This study uses daily exchange rate against US $
that has been transformed into exchange return
using the formula ln(Excht/Excht-1). The data covers
from 6th November, 1991 to 24th May 2013 which
are segmented into two dimensions; agreement
based between pre (6 November, 1991 to 30 June,
1997) and post (3 May, 2000 to 21 May 24, 2013)
agreement periods and gross national income (GNP)
based between high income (Japan, South Korea
and Singapore) and low income (Malaysia,
Singapore, Philippines, Thailand and China)
economies. The descriptive statistics indicates that
the currencies of Korea, China and Indonesian
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effects of innovations and volatility of spillover
effects. The variance equation is determined by five
factors; mean (  i , 0 ), ARCH term (  2 i ,t 1 ) that
indicates the news-based markets shocks in previous
periods, GARCH term ( hi ,t 1 ) that indicates the
persistence of previous variance, current exchange
returns ( ri , j ,t ) of member countries and previous
market return ( ri ,t 1 ) own return. In addition, we
used the variance factor in the mean equation of
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GARCH (1,1) model that is considered as GARCHin-mean model which can be formed as follows:

asymmetry is estimated by partial derivatives of
equation (5) is given below:

f i ( zi , t ) / zi , j , t  1   i for z j  0

8
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the individual exchange return responds to the
market risk in determining the return. The
EGARCH (1,1)-in-mean models is used to captures
the asymmetric terms in which the mean equation
would be the same like equation (4.3) while the
variance equation would be as follows:
8

i 1

………. (4.6)

5 Empirical Analyses
The exchange return series are examined to see the
ARCH effect, serial correlation in errors and nonnormality before employing the econometric
techniques. The LM test indicates the presence of
ARCH effect, Ljung-Box test indicates the
autocorrelation and Jarque-Bera test statistics
indicate the non-normality in the residuals of
exchange return series (the results are available on
request). Since, these statistical tests indicate the
presence of ARCH effect in the series, the timevarying conditional GARCH approach would be the
best estimation technique.



i 1

…… (4.4)

  i ,t

 i ,t

Where, hi ,t is the conditional variance, zi  


 is



i is the volatility
persistence where the value of i  1 indicates the
unconditional variance, the value of i  1 indicates
the standard innovations.

The exchange returns of individual economies are
influenced by their own lagged returns at 1%
significant level, except Singapore at 5% during preagreement period, shown in Table-1 (all of the result
tables are provided at the appendix). The exchange
markets of Singapore and Malaysia positively
influence by each other at 1% significant level due
to geographical location and close economic
relation. The exchange rate of Philippines is
important for Singapore at 5%, Thailand for
Malaysia at 5%, China for Philippines and Malaysia
for Indonesia are important at 1% level of
significance in influencing the exchange returns. On
the other hand, the mean returns of majority
countries are influenced by other member countries
during post-agreement period. The number of
bidirectional influencing countries increased during
this period. The unidirectional influencing power
and positive comovement in exchange rate increased
as well during this period. The comovement of
regional exchange markets among member
economies improved regardless income level of the
member economies in contrasting the findings of
Guillaumin (2009). The stability of ASEAN+3

the absence of unconditional variance and indicates
that conditional variance follows an integrated
process of order one. The asymmetric transmission
of shocks from one market to another is given by the
following equation:
fi , j ( zi , j ,t 1 )  (| zi , j ,t 1 |  E (| zi , j ,t 1 |)   i , j zi , j ,t 1 )

for i, j  1,2,.....,8

…… (4.5)
The relative asymmetry is measured by:

 i , j ,t  i, j  i, j  j,t for i, j  1,2,.....,8 and i  j

Where,

f i , j ( zi , j ,t 1 ) with

i  j indicates

the

asymmetric shocks from member economies to
(| zi , j ,t 1 |  E (| zi , j ,t 1 |)
individual market i.

 i , j zi , j ,t 1 indicates the sign
effect if  i, j is negative and accompany by z i , j ,t will
tend to reinforce the size effect and a positive z i , j ,t

indicates the size effect,

will

partially

offset

it,
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asymmetry is measured as
| /(1   i , j ) . Assume, all of the exchange

returns are normal, the log likelihood for the
EGARCH methods would be:

equation. The variance term ( hi ,t ) confirms whether

hi ,t  exp i ,0  i ln( hi ,t 1 )  fi , j ( zi , j ,t 1 )  i , j ,1  ri , j ,t  i , 2ri ,t 1

relative

| 1   i , j

The equation (4.3) is known as GARCH(1,1)-inmean that includes variance term ( hi ,t ) in the mean

where,
They
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exchange markets significantly improved during
post-agreement period complying with the findings
of Guidi and Gupta (2013).

referring Gee (2010) are used to check robustness of
model specification that indicates that the findings
(result is available on request) are free from
autocorrelation and heteroskedasticity.

The findings in Table-2 indicate that the volatility of
regional exchange markets resulted from own
lagged volatility and exogenous shocks. Most of the
paired exchange markets have bidirectional
influences on market volatility at 1% level of
significance except at 5% in the case of MalaysiaChina. Malaysian and Singaporean currencies are
the most influential in the regional economies due to
their regional trade surplus, while Chinese currency
is experiencing high volatility due to its regional
trade-deficit. On the other hand, most of the
exchange markets achieved better stability during
post-agreement period in comparison with that of
pre-agreement period, Majid (2009). Thirteen
couples of exchange markets respond to the regional
spillover effects. This result is supported by the
mean findings where the cross-linkage among
exchange markets of ASEAN+3 increased during
this period. Besides, even though, the high income
countries have more influences on the volatility of
low income countries’ exchange markets, the
overall markets have improved the comovement.

6 Conclusion
This study presents several conclusions; firstly)
member economies respond more to the exchange
market volatility compared to the exchange market
returns, secondly) majority of the exchange rates do
not respond to the negative shocks of country
specific policies of member economies, thirdly) the
exchange markets of ASEAN+3 have developed
their intra-regional cross-linkage during postagreement agreement period, and finally) the
comovement among ASEAN+3 exchange markets
do not respond completely but the degree of intraregional linkage improved in both of high and low
income economies during post-agreement period
compared to pre-agreement period.
The regional exchange markets are not completely
stabilized and hence the findings remind the policy
makers to adopt further initiatives in order to
stabilize the regional economies. As remedial
actions, the member countries have to further
develop their intra-regional cooperation and impose
policy enforcement in developing the intra-regional
transactions such as trades, investment, etc in order
to stabilize the domestic exchange markets.
Currently, the countries of this regional bloc are
involved with multiple agreements along with
different commitments. In order to achieve the
objectives of financial cooperation and protect the
regional economies from future crisis, they have to
prioritize ASEAN+3 economies. Finally, they have
to identify the country-specific barriers and remove
them through policy implementation in order to
stabilize the ASEAN+3 exchange markets.

Furthermore, the significant error terms (  t21 ) and
variance terms (  t21 ) in Table-3 support the
progress of exchange market comovement among
member economies. The significant and negative
values of asymmetric terms indicate that exchange
markets of Singapore, China and Thailand
immediately respond to the possible negative shocks
caused by economic downturn and unfavourable
policy actions of regional economies. It indicates
that the market participants of these countries are
risk-averse and therefore, the negative shocks lead
the exchange markets towards high volatility. The
remaining exchange markets do not respond to the
asymmetric shocks due to the presence of short-term
spikes in exchange returns. The findings of half-life
indicate that these countries are not efficient in
adjusting the market shocks. Singapore and
Thailand are comparatively more efficient than
China in adjusting the shocks. The findings of
relative asymmetric ratio indicate that impact of
volatility of negative shocks had 1.423 times than
that of positive shocks on average during preagreement period. The influences of negative shocks
reduced to 1.122 times which means the exchange
markets of member economies became efficient in
adjusting the negative shocks during post agreement
period. Finally, different lag levels (1,8 and 10)
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