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Assessing regional financial integration:
What about the East Asian stock markets?

Salem Boubakri* Cyriac Guillaumin**

Abstract The aim of this paper is to assess the regionah€ial integration of the East Asian
stock markets. To this end, we use the internattioaital asset pricing model (ICAPM) to
assess the evolution of market integration throtigle in the hope of a regional exchange-
rate agreement; we also construct an Asian curréasket in order to obtain a reference
currency in this area. Our empirical analysis isdohon the multivariate GARCH approach
with time-varying correlations. First, the investigpn of nine East Asian countries shows that
their stock markets were partially segmented (exémpJapan) until approximately 2008.
However, the last years are characterised by arargpwvend in the regional integration of
stock markets. Second, the currency risk premiumked to the unexpected variation of the
exchange rate, plays an important role in detemgirthe degree of financial integration of
several stock markets. Third, as the currencyigskgnificant for five of the nine countries
studied, an exchange-rate agreement allows foerbsttaring of this risk, as well as those
related to the stock markets, and accordingly ptamnoof financial integration with the
regional market.

Keywords East Asia, Regional Exchange-Rate AgreementnEiaaintegration, ICAPM.
JEL classificationC32, F36, G15.

Résumé L’objectif de ce papier est d’évaluer le degliétdgration financiere régionale des
pays d’Asie de I'Est. A cette fin, nous utilisoresrhodéle d’évaluation des actifs financiers
sous sa version internationale (MEDAFI) afin d'ésl I'évolution de l'intégration des
marchés a travers le temps dans la perspectiveatoord de change régional. Par ailleurs,
nous construisons également un panier de monnsiegggaes afin d’obtenir une monnaie de
référence dans cette région. Notre analyse empir@gi basée sur une approche GARCH
multivarié avec une corrélation dynamique. Nos ltatsimontrent que les marchés boursiers
d’Asie de I'Est sont partiellement segmentés (gaufr le Japon) jusqu’en 2008, les derniéres
années étant caractérisées par une tendance askelde I'intégration régionale des marchés
boursiers. Deuxiemement, la prime de risque degihéige a la variation inattendue du taux
de change joue un r6le important dans la déteriomatu degré d’intégration financiere de
plusieurs marchés boursiers. Troisiemement, conemisdue de change est significatif pour
cing parmi les neuf pays étudiés, un accord degtha@ermettrait un meilleur partage de ce
risque ainsi que ceux liés aux marchés boursiergagt conséquent de promouvoir
I'intégration financiere des marchés régionaux.
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1. Introduction

The economic and financial theory teaches us beaptocess of financial integration can play
an important role in promoting monetary integratidrollowing Mundell (1973) and
McKinnon (2002), the degree of financial integratibas been highlighted as a facilitating
factor in joining a monetary union. A large body ldérature shows that financial market
integration plays a key role in the transmissioraafommon monetary policy (Asdrubali et
al., 1996; Kalemli-Ozcan et al., 2008 among othe@&ying up monetary policy can have
significant costs for these countries, particulamyhe absence of capital mobility. According
to Mundell’s Trinity, a country that gives up itatanomous monetary policy must choose a
fixed exchange rate in the case where there isegedapital mobility. In fact, perfect
financial integration can play an important rolethe transmission of monetary policy and

better risk sharing.

The Asian crisis (1997-8) has highlighted the mfi@egional contagion in financial turmoil.
The vulnerability of East Asian countries to thesgional contagion effects has been
explained by their high degree of openness (Corsttal., 1999), as well as their
interdependence (Kaminsky et al., 2003). This €risas prompted these countries to
strengthen their monetary cooperation on a regisoale in order to improve their monetary
stability. Thus, in the aftermath of this crisis,fisst wave of initiatives to implement
cooperative devices between East Asian countrigs pbace: Chiang Mai Initiative (CMI),
Asian Bonds Market Initiatives, Asian Bonds FundEABIZA and EMEAP? After the
Lehman Brothers’ collapse, and in response to tlobad) crisis, the authorities have
strengthened their financial cooperation by signiag agreement officialising the
multilateralisation step of the Chiang Mai Initisgi announced in early 2009. These
agreements created a $120 billion fund meant teeptea liquidity crisis in one of the signing

countries’

In this paper we propose an evaluation of the reidinancial integration of East Asian
countries (EAC) in order to determine whether thsra favourable environment to establish
an exchange-rate agreement. Many research papersshalied the integration of countries
within a region, such as the euro area (Hardouwatlial., 2006; Boubakri and Guillaumin,
2011), the Gulf Countries Council (GCC) (Espinotale 2011) and EAC (Kim et al., 2006;

2 See, for example, Guillaumin (2009a) for a congletiew.
% See Aizenman and Pasricha (2010) for the dethilsese agreements.
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Guillaumin, 2009b; Allegret et al. 2012). Most bEse investigations show that the countries
studied are characterised by a growing regionaleaence in a humber of macroeconomic
indicators. Regarding EAC, studies show that thementries are influenced more by real
external shocks than by monetary and financialregteshocks but, since the financial crisis
in 1997, financial external shocks have tried @y role given the low financial openness of
these countries (Lane and Milesi-Ferretti, 2007)legxet et al. (2012) also show that
countries which do not play a significant role ire tworld financial markets are influenced
more by a regional financial shock than by a glatra. However, the process of regional
financial integration is far from complete. For exae, Espinoza et al. (2011), in their
investigation of GCC countries, have shown thatfthancial markets of these countries, at
different stages of development, are quite vatitmvever, the study of interest rates shows a
relatively fast convergence (less than five montivich is probably due to the peg of these
countries on the US dollar. Conversely, the integnaof equities markets is low or zero (in
comparison with other financial emerging marketsie do insufficient development of
financial markets (lack of liquidity and market dep As highlighted by Espinoza et al.
(2011), “The relatively open capital accounts ie tACC in part explain the relatively fast
convergence, despite the existence of some réstrsctand the illiquidity of markets.”.
Guillaumin (2009b) studied the case of EAC using-eldstein-Horioka approach with
developed panel data unit root tests and cointegraechniques. The findings offer two
interesting results. Before measuring the degrenahncial integration, the difficulty lay in
the heterogeneity of the countries in the studg,aaethe level of either financial or economic
development. That is why, in addition to the fiseasurement (which can be considered
global), he made a distinction between countrieniatng to their level of income [GDP per
capita]: low, medium and high. He relied on it the classification established by the World
Bank. First, the degree of financial integratione#C is high, and investments and savings
appear weakly bound. Without being perfect, capmalbility thus appears quite strong.
Second, financial integration is stronger for coestwith high incomes and is conditioned by

the financial development of the countries.

This was precisely the crisis of 1997, which led Asean+3 countries to begin a process of
institutional cooperation in monetary and financoatler to accompany an already well-
advanced de facto regionalisation (Plummer and ¥Afmja, 2006). Moreover, trade
integration is also well advanced. Asia’s sharevorld trade has increased in the last 25

years. Much of this increase is due to intra-regidrade, particularly with the emergence of
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China and a slight slowing of Japan (Zebregs, 200dble A.1 shows the movement of intra-
zone trade with (i) strong dependence vis-a-viadaghina and, to a lesser extent, South
Korea and Singapore (ii) less dominance at regidenatl, of Japan in favour of China
between 1999 and 2010. Table A.2, which includeswbkight of the partner country in the
world, analyses the intensity of trade between tias It shows that a high trade intensity
vis-a-vis Japan and Singapore exists, but is nayhts} lower with China, except for Korea
and Hong Kong. We also find intensive trade betw8smapore, Malaysia, the Philippines
and Thailand. Following the seminal work of Eichesen and Park (2005), which indicates
that financial integration follows trade integratjowe seek to assess regional financial
integration given the strong regional trade intégrabetween these countries. We also note
that regional trade integration has been made Iplesdespite the great diversity of domestic
exchange-rate strategies that still characterisedtea in 2012 (Table A.3). These dispersion
practices in the field of exchange rates came #fierl997 crisis (Patnaik and Shah, 2010).
Previously, ade jureor de facto currency peg on the US dollar wasrthe (see Shirono,
2009, for a review); the exchange rate of the megwolved fairly harmoniously. However,

this “harmony” disappears when a shock appeamwaaghe case in 1997 and 2007.

Different methods have been used to measure fiaaimtegrationde juremeasures based on
legal restrictionsgle factomeasures as a quantity-based apprdacite-based approactand
saving-investment approach of Feldstein and Hor({@es80). All of these approaches suffer
from a variety of shortcomindsin particular, none of these methods takes theanpf the
volatility of equity markets or the importance afkr premium into account. Specifically, it is
now well known that financial integration and cuncg risk premium are singularly linked in
the case of developed markets (Dumas and Soln8§;19e Santis and Gerard, 1997, 1998;
Barr and Priestley, 2004). However, this link isrex@ambiguous in the case of emerging
markets (Boubakri, 2012).

These more specific measures for financial marketge included several comprehensive
studies (Hardouvelis et al., 2006, among other#}; #he inclusion of the concept of risk

sharing in equity and currency markets. The idedoigprovide a measure of financial

* These measures usually draw upon the work of badeMilesi-Ferretti (2007).

® Indicators based on the uncovered interest ratgypa

® De jure measures do not reflect the actual degree of riaten of an economy into international capital
markets (Kose et al., 2006). Quantity-based assmdsnand price-based approach cannot measure aégion
financial integration. Finally, the measure of Bt&dn and Horioka (1980) is difficult to interprahd to
operationalise (Boubakri et al., 2012).

" Currency risk premium takes into account purclmgiower parity (PPP) deviations and volatility otd4l
inflation.



integration, taking into account the weight of eacluirce of risk, including those linked to
financial markets and foreign exchange marketfienassessment of total risk. Indeed, if the
risk premium to the global market is prominenthe tormation of the total risk premium, the
studied stock market is now perfectly integrated. (perfect capital mobility, risk sharing,
common shocks). Otherwise, the market is perfesigmented and the risk premium is
linked solely to the local stock market. Our invgstion is based on the model of
international capital asset pricing model (ICAPNI.seems to be the most appropriate
approach to answer the question about the posgibilian exchange-rate agreement. To our
knowledge, any investigation has studied regiomancial integration, taking into account

the importance of currency risk premium in EastaAsi

The aim of this paper is to study the dynamicsegfional financial integration of EAC and
evaluate their currencies’ risk premium in ordeestablish an exchange-rate agreement. To
this end, we start by determining a reference aggrganchor currency) for EAC, which
allows us to derive the bilateral exchange rate.c@lethis anchoMACU for Modified Asian
Currency Unit Then, we study the relationships between currgreynium and financial
integration. We assess these two aggregates lyagstg the ICAPM. Finally, we discuss the
potential role of financial integration, which caslay a role in promoting monetary

integration.

The reminder of the paper is organized as folld®extion 2 presents our approach. Section 3
describes data and displays some preliminary statisSection 4 reports the results and

comments our findings. Section 5 concludes.

2. Assessing regional financial integration

The ICAPM is frequently used to study the degreeinbérnational financial integration.

However this model is used less often to studyorei financial integration. To our best
knowledge, Hardouvelis et al. (2006) are the omgearchers to apply the ICAPM in a
regional context in order to measure the degrdeanhcial integration between the founding
countries of the euro area. Any investigation wasdey using the ICAPM, in the case of
EAC.



Our empirical ICAPM resembles that of Hardouvelisat (2006) and takes into account
purchasing power parity (PPP) deviatiGriske Carrieri et al. (2006), since inflation rat@s
often high and volatile in emerging markets, we usal exchange-rate measures, which
provide a better proxy for PPP deviations sincey thapture both inflation and nominal
exchange-rate risk.

The ICAPM used here allows an estimation of therelegf financial integration assuming
that markets are partially segmented. The modebeanritten as follows

Et—l (ri )t ) = (4-—1 [Afflcovt—l (ri A rea,t ) + Alt(—lcovt—l (ri L r-k,t )J + (1_ (d—l )Ait—lvari—l (ri )t ) (1)
where E,_; (ri ¢ ) is the expected excess return on the local staakeh indexy;,, the return

of the local market portfolior,,, the excess return on the East Asian market indgxthe

eat

excess currency return’,, A, and A,_, are time-varying prices of the East Asian region
risk, currency risk and local riskg , is the conditional integration measure that faflshe
interval [0,1]: ¢, =1 refers to the case of perfect integration, agd =  to0 strict

segmentation. The case whegg D]OJ{ corresponds to the situation of partial segmentation.

Var andCov respectively denote the variance and covariance operators. All expesiate
conditioned on the data that investors use to set prices at tithe

For each country, the following system of equations must hold at paint in time:

= AN + A5 )+ -d ih, + e, )
r.ea,t = Ate—alhea,t + /ﬂ(—lhea,k,t + gea,t (3)
et = /]te—alheak,t + Ai(—lhk,t T & 4)

Where h

eatr Ny and b are the columns of the matrix of variance-covaréanf size
(N X N) measuring the risk exposures of the regional nafike East Asia —ea), to the

currency risk and the local market riskg, with & =(g,,&

eat?

& X 1) ~N(QOH)),
represents the vector of errors conditional to rtiedrix of information variableX at time

t-1 and H, designates the conditional variance-covarianceixat excess returns. As

8 See for example, Black (1974), Stulz (1981), Ezeuand Losq (1985), Eun and Janakiramanan (1980p&
and Kaplanis (2000), De Jong and De Roon (2003)ofAthese studies provide an excellent surveyhefrhain
properties of the theoretical asset pricing model.

° For more details, see, for example, Bekaert andéyaf1995) and Hardouvelis et al. (2006).



Hardouvelis et al. (2006) state, time-variant pateng_, is conditioned on a set of variables
that measure integration:

4. =exd-|gz.) (5)
where exp) denotes exponentiatiOIH, denotes absolute valug, , is a vector of country-
specific information variables related to convermetoward East Asian region, amgl is the

weight associated with each variatdg, .

Following Hardouvelis et al. (2006), equation (Bpee is used to retrieve the price dynamics
of the regional market. Moreover, as our modeludek the currency risk related to the

exchange market, we use equation (4) to retriezgtite of currency risk.

Equation (2) incorporates the price of a risk edatio the regional market, the exchange rate
and the local market. The three equations, (6),a(®) (8), specify the evolution of these

prices of risk:

2% = ExdoLX ) (6)
/1{(—1 =0 X4) (7)
M = Explyizl,) (8)

Where X,_, denotes all the information on regional variatdesilable att — 1 J,, and J,
represents the weights associated with these Vesiab,_, is the vector of local information

variables observable on the markett t — 1, and y; represents the weights associated with

these variables. The price of currency risk caordigcally take positive or negative values; it
is supposed to vary as a linear function of infaroravariables.

The time-varying conditional covariance matrix @rgmeterised using tHeCC (Dynamic
Conditional Correlation) model proposed by Engle0@2) and Tse and Tsui (2002). Their
approach is written as follows:

Ht = Dt R[ Dt
D, = diag(\/hllt ’\/h22,t ""’\/hNN,t ) (9)
R =diag(Q )2Q (diagQ) 2

Where D, is the diagonal matrix of conditional standard d&ens andR is the matrix

representing the structure of correlations betwearmables; Q, is a matrix of dimension

(N xN), symmetric and positive definite. It is given by:
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Q =(1-6,-6,)Q+6u U, +6,Q, (10)
Where Q, denotes the unconditional matrix of variance-c@mmare of dimensior(N x N),
symmetric and positive definite, andl, = (Uy,U,,...,Uy,) is a column vector of

git

standardised residuals of the N assets in theghiortit timet; U; = toi=i,..,N. The

iit
coefficientsg, and 8, are parameters to estimate. The sum of theseiceats must be less

than 1 to satisfy the positivity of the mati@ .

3. Data and preliminary analysis

We consider three groups of data (i) series ofksinarket returns in each country and for the
regional market, (ii) series of exchange rates esgedvis-a-visthe reference currency, (iii)
information variables used to condition the estioratof the risk prices and integration
degree. Among the set of all Asian countries, wecse€9 EAC: China (CH), South Korea
(KOR), Hong Kong (HK), Indonesia (IND), Japan (JARalaysia (MAL), Philippines
(PHIL), Singapore (SING) and Thailand (THAI). Thikoice is made taking into account the
economic, monetary and financial links betweenahssuntries. Data are monthly and cover
the period from January 1990 to August 2012 in otdenclude the main economic episodes
which have characterized the integration proce€sA@@ (financial liberalization at the end of
1980s, 1997-1998 crisis, world crisis appeared 00722008, setting up of financial and
monetary regional agreemetf)s The only exception is China for which data cotrer period
from January 1994 to November 2008, due to a prnoldé data availability as explained

below.

3.1. Series of asset returns

The monthly stock returns in eaghmarket and in the East Asia area are calculatddding
dividends, and extracted froMorgan Stanley Capital InternationdMSCI) database; the
exception is China, for which we retain tGéobal International Finance CorporatioiFCG)
index, which provides a better approximation of ith@act of capital market liberalisation on
the returns. However, the data are only availabtd 2008. Stock market returns are defined

as R, = In(P;‘t / Pi’t_l), where B, is the stock market index at timgincluding dividends).

10 See, for example, Fukasaku and Martineau (199@i)la@min (2009) or Allegret et al. (2012) for eliature
review.



The excess return of each index is calculated faiek-free rate at one month extracted from
Datastream Unit root tests show that all series of stockimes are stationary.

Some descriptive statistics are presented in Thbkes it is usual in the literature, they show
that returns display high volatility and are negely skewed. With the exception of Malaysia

and the Asia area, returns are auto-correlateitidasated by the Q(z)12 statistics.

Table 1: Distributional Statistics on stock returns

CH KOR HK IND JAP  MAL PHIL SING THAI Aar

Mean -0.12 0.42 0.49 135 -029 065 0.62 0.41 0.5D.34
StdDev 10.34  8.70 7.54 884 569 7.05 7.74 6.58 909.37.51
Skewness -0.02 -0.05° -021 -0.36 -0.04" 0.06° -0.11" -059 -0.27 -0.42

K%

Kurtosis 1.38 0.88 1.75 057 0.03 156 063 1.95 1.10 0.75

B-J

18.82 887 36.66 9.66 007" 276 496 59.27 16.97 14.38

Q(z)12 1881 893 1866 10.45 9.38 43.14 12.00 12.70° 14.83 27.48

Notes: significant at 1%‘7), 5% (1) and 10% ).
StDev is the Standard Deviation. B-J is the JafBeks statistics.
Aar corresponds to Asia area.

3.2. Series of exchange rates

Our objective is to determine a reference/anchoreagy for EAC. Should the US dollar be
this reference/anchor? If there is abundant liteeatevealing the predominant role of the US
dollar (Williamson, 2005) and the absence of a Wl (Shirono, 2009), it seems that, since
the 1997-8 crisis, EAC would like to be less pe¢hm US dollar (with some exceptions, as in
China and Hong Kong), and this fact should be wupeplawith the subprime crisis (Park and
Song, 2011; Ma and McCauley, 2011). For this reasendecided to build an Asian currency
basket. To do this, as in Ogawa and Shimizu (2006)take up the countries incorporated in
the Asian Currency UnitACU).'> However, given that we have only 9 countries i ou
sample against 13 countries in tA€U, we have decided, as in Guillaumin (2009a), t¢ cal
this currency basket!ACU for Modified Asian Currency Unit The value of théACU in

terms of currency (theMACU rate of currency) is defined as follows:

=Yg E
MACU' E! (11)
i

" Detailed results of unit root tests are availalgen request from the authors.

12 The Asian Currency Unit is a common currency baskenposed of 13 East Asian currencies, which form
Asean+3 Asean+3is made up of the following countries: Indonesidalaysia, Singapore, Thailand, the
Philippines, Brunei, Vietham, Myanmar, Laos, Canibpdlimor, China, Japan, and Korea. The Asian
Development Bank is responsible for exploring tsfbility and construction of the basket.

13 Brunei, Cambodia, Myanmar, Timor and Vietnam wegmoved from the sample due to data availability
issues. For this reason we call our currency badketU.
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where a; is the amount of currengyin the basket ancEij is the price of currencyin units

of currencyi (the bilateral exchange rate). If, for example,omasider the US dollar to be the
curencyi and assume that the weight is based on the sh&@®B measured at purchasing

power parity (PPP), equation (11) becomes:
MACU® =) a E} (12)
i
where:
a, =y,E’ (13)
with E]f$ as the price of the US dollar in units of currep@ySD/j exchange rate) and with:

_ GDP(PPP),
Vi = > GDP(PPP),
i

(14)

with GDP(PPP),; as the GDP measured at purchasing power paiitYef the country.

Finally, we express each East Asian currency ag®ALU as in equation (11).

In order to determine the weight of each countmyd(éerefore of each currency), we can
choose three types of measure: GDP measured ahgsimg power parity (PPP); GDP
measured at current prices (in US); and trade vel(toe sum of exports and imports) in the
total of sampled countries. We choose MACU constructed from the GDP measured at
PPP' Then, Figure 1, we express each East Asian cuyrragainst theACU (nominal and
real exchange rates).

All nominal exchange rates (against the US dolad the consumer price index data used for
the construction dMACU come from IMF’sInternational Financial Statistics

GDP measured at PPP, GDP at current prices, aradragional trade data are extracted from
the CHELEM-Cepii database. Series are annual and we cho@&ea&Xhe reference year.

14 We compare the nominal and the real exchange cdtdse MACU against the US dollar according to the
various weights (Figure A.1). As shown, the threges of each exchange rate (nominal and realemeclose.

We calculated the correlation between each nomama real exchange rate according to the weight. The
correlation coefficient is, in each case, includetiween 0.95 and 1.00 and is statistically sigaiftc Detailed
results are available from the authors upon request

9



Figure 1: Nominal and Real Exchange rate of EasirAsurrencies againstACU
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3.3. Series of information variables

In our estimations, we consider two sets of infdraravariables that have been widely used
in previous research (such as Hardouvelis et &8062and Carrieri et al., 2007). These
variables are used in order to condition the egedharices of different risk factors and
integration degree. The regional information vadeabare: (i) the first lag of the regional
market dividendsields in excess of the risk-free rate; (ii) thestflag of the monthly change in
the term spread; and (iii) the first lag of the niiy change of default spread. The term
spread is the difference between the long-ternrasteaate (10-years) and a 1-month interest
rate. Regarding the default spread, we comput&drt the geometric mean for the 10-years
Treasury bonds series in the most EAC (Hong Koagad, Korea and Singapore) weighted

by the series of market capitalisations of the samentries. All of these information

10



variables are taken frorDatastreamand are used with a lag behind the series of exces
returns.

The set of local information variables include$:tlie change in the local exchange rate; (ii)

the local equity return in excess of the risk-frae; and (iii) the monthly change in the short-

term interest rate. As for the regional informati@riables, all those local information series

are lagged.

4. Empirical results

We present here the results for the assessmehe afsk premium and the extent of regional
financial integration. Indeed, ICAPM provides asessment of financial integration based on
the weight of each source in the formation of tb&ltrisk premium. The parameters of
equations (2) to (4) are estimated by quasi-maximikelihood in order to avoid the
problems due to non-normality in excess returnseithe specificities of our model (large
number of parameters, nonlinear properties), wanasgt the system of equations in two
steps. We first estimate a multivariate GARCH maaledl a bivariate model of the regional
return and currency return (equations (3) and (@))s step allows us to obtain the terms of

conditional variances and covariances, the estionatdues for the price of regional market
risk (A%,) and the price of currency risk{ ,). To take into account the assumption that the

price of regional risk is equal across countrie® then impose this constraint in the

estimation of each country (equation (2)).

4.1. Results estimation of the ICAPM

As indicated in Section 2, the ICAPM explains loeaiset returns as a function of three
premia: a global risk premium, a currency risk premand a local risk premium. We first

estimate the system of equations (3), (4), (6) @fdin order to obtain the regional and
currency prices of risk. In the second step, wéoper the estimation of equation (2) for each
country to obtain the local price of risk. Here, de not report estimates of the individual

coefficients on the local and regional informatigariables> Panel A of Table 2 reports the
residual diagnostic tests related to the estimatiothe regional price of riskA,). While

non-normality has not been eliminated from thedwesis, Ljung-Box and White tests reveal

the absence of auto-correlation and heteroscedggiroblems.

SWe focus only on the results of the importance axfherisk premium. The other results are not preseit
order to save space. The latter are, however,ablaiupon request from the authors.
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Table 2: Results of ICAPM estimation

Panel A: residual diagnostic of regional priceiskr

Statistics JB=3865" Ljung Box= 432 White=1051
P-value 0.00 0.98 0.96
Panel B: significance and importance of risk pramsu
PW PC PL PW (%) PC (%) PL (%)

CH 0.26 " -0.27 1.01" 14.06 9.36 76.58
(7.14) (-1.90) (7.45)

HK 0.31" 0.04” 0.65" 35.30 2.94 61.76
(38.44) (10.77) (80.06)

IND -0.21 2.13 -0.92 29.90 15.77 54.33
(-0.43) (1.07) (-0.62)

JAP 0.67 0.22™ 0.12" 68.26 14.57 17.17
(24.74) (6.94) (17.01)

KOR 0.45" 0.18" 0.37" 4452 15.27 40.21
(49.43) (28.42) (35.50)

MAL 0.35" 0.12 0.54" 38.47 16.58 44.94
(2.83) (0.44) (3.59)

SING 0.39" 0.09™ 0.52" 42.92 9.50 47.58
(45.97) (14.11) (59.11)

PHIL 0.50" -0.16 0.66 27.52 24.23 48.25
(2.27) (-0.36) (3.16)

THAI 0.317 0.11" 0.58" 31.43 11.91 56.66
(22.73) (5.62) (43.27)

Note: significant at 1%**(*), 5% (") and 10% ().T-statare given in parenthesé®W s the regional risk premiunC
the currency risk premiunBL the local risk premiumPW (%)is the percentage of regional premium in the total
premium,PC (%) the percentage of currency premium in the totahpum andPL (%) the percentage of local

premium in the total premium.

Panel B of Table 2 contains the results of theresion of equations (2) to (4) and (6) to (10).
For each country, we report the estimated coefftcté# each risk premium and significance

level.
First, we note that the currency risk premium gn#icant for five of the nine EAC countries

studied (Hong Kong, Japan, Korea, Singapore andart). To assess the currency risk, we

use the real exchange rate between the domestiencyrand the currency basket built —
Asian common currencyMACU). In equation (2) this premium is represented(ﬂ&lhi,k,t),

where (h ,, )is the covariance term between the excess curmatasn and the excess return

of local stock market index, weighted by the poéeurrency risk(A;, )
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If the currency risk is globally significant in tlrase of developed stock mark&tshe results
are more mixed in the case of emerging markeTis is explained by the framework used
for testing the currency risk premium. Indeed, egmgy countries are usually partially
integrated with the global market and frequentlyeha low degree of openness vis-a-vis the
rest of the world (Bekaert and Harvey, 1995; Kairdp04; Carrieri et al., 2007). In the case
of EAC, the results for the currency risk premiume sstatistically and economically
significant. The second part of Table 2 reports waeght of each risk premium (regional,
local and currency premium). Our results show ittt weight of the currency risk is
significant for some countries, including Japan%)5 Korea and Thailand (12%), and
Singapore (10%). For these countries, the estabésh of a regional exchange-rate
agreement would allow better sharing of asymmaehieccks and to overcome the difficulties
related to volatility in the foreign exchange maskelndeed, here we consider the real
exchange rate, which takes into account (i) theatiewm to PPP?® and (ii) the variation in the
inflation rate, which often characterises the afsemerging countrie¥.

The significance and importance of the currencly peemium are related to several factors.
Here, the premium is significant for countries lideng Kong, Japan, Korea and Singapore.
Therefore, this result can be explained by the ekegyf financial development in these
countries compared to other Asian countries, sgchndonesia, Malaysia or the Philippines.
The latter are less often confronted with variomsricial and monetary shocks (Allegret et
al., 2012).

For the two other risk premiums related to domeatid regional stock markets, the results
reported in Panel B of Table 2 show that they amifscant for all countries but Indonesia.
The second part of the table shows the weight ofi saurce of risk in the formation of the
total risk premium. The main findings allow us tassify the countries studied into three
groups:

- Countries such as China, Hong Kong, IndonesiaPthkppines, and Thailand have a
local risk part that exceeds 50 per cent and isrta@ component in the formation of
the total risk premium. For example, for China, heal risk premium is about five
times the premium of the regional market and eighés the currency risk premium.

These results are consistent with the level ofrforel and monetary development of

16 See, for example, Barr and Priestley (2004).

7 See, for example, Boubakri (2012).

18 See, for example, Obstfeld and Rogoff (1995) cichtiner and Weidenmier (2006).

¥ This phenomenon is due to the Balassa-Samueldeot.eSee, for a literature review, Garcia Solaaed
Torrejon-Flores (2009).
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China. Indeed, if China has clearly demonstrate@¢@mmitment to internationalising
its currency (Cheung et al.,, 2011), the Yuan has ab present, the status of
international currency (Thimann, 2009). This ladkstatus is due mainly due to the
insufficiency of financial openness and financiavelopment (Bénassy-Quéré et al.,
2011). However, it should be noted that the poa¢ritr internationalisation of the
Yuan is increasing (Angeloni et al., 2011). In ficeal terms, free movement of
capital is restricted and financial markets areenddveloped (Bénassy-Quéré et al.,
2011)%

Countries such as Korea, Malaysia, and Singapoheravthe weight of local and
regional premiums is quite similar (between 40% 4% for each premium). These
countries are more developed than the previouspgamal their financial markets are
more open than the Thai or Chinese markets.

Japan has a regional risk premium of about 68 pat, dour times greater than the
local premium. This result is consistent with tledl of financial development of
Japan in the region of East Asia and also througti@uworld. Thus, if we rely on the
work of Lane and Milesi-Ferretti (2007) for finaatintegration index, WEF (2010)
for financial development index, and Chinn and (B®08) for degree of capital
account openness, we find that Japan’s situatioch&acterised by: (i) very high
financial development, (ii) strong financial intagon, and (iii) a nearly full capital

account (the exact figure is 98%, 100% indicatirigtal opening).

Figure 2 presents a comparison between the cur@mtyotal risk premiums. We note that in
countries where the currency risk is significantoilg Kong, Japan, Korea, Singapore,
Thailand), the associated premium varies over tidegs positive and negative values over
time, and varies significantly during periods oises (Asian 1997-8, world 2007-8). Results
for the total premium are more significant. We niote peaks, the first in the mid-1990s due
to the Asian crisis, and the second in 2008, dubdalobal crisis.

20| we only take the case of equity markets, thayehexisted since 1984 and, since 1990, two maHets
been created: one in Shanghai, and one in Shena¥larket capitalisation is low and there are two
compartments: A for domestic investors, and B @weign investors. See, for example, Allen et ab1@) for a
complete review.
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Figure 2: Total and Currency Risk Premiums
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To investigate the impact of each crisis on EACguFé 2 includes two grey strips
corresponding to regional and world crisis periddseality, the choice of these two periods
is the result of several detailed investigatiore;ause there exists an animated debate about
when the crisis started and when it ended. If thdysof the Asian crisis has become easier
with time, the crisis began in 2007 with the subna; is more complex. Indeed, this crisis has
experienced many episodes and twists, which ihjiteffected the financial market, and then
the real economy. In this study, we pay particaldention to the influence of the financial
crisis rather than the issue of its transmissiothreal economy. For the Asian crisis, we
rely on the study of Ruffer et al. (2007) to spgeihen it started and ended. To determine the
world crisis period, we rely on Eichengreen et(2009). As in Coudert and Mignon (2013),
we study the VIX index (extracted from the databafeSaint-Louis’ Fed), which is

considered as an indicator of financial stress (feaduand Gex, 2008), in order to specify
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clearly the period of financial crisis. We alsoadhte the volatility of the MSCI World index
(Figures A.2 and A.33"

Finally, we also conduct unit root tests with englogus breaks. We use these tests to detect
the break dates to confirm or invalidate the steidieed. We use tests developed by Clemente
et al. (1998) and Bai and Perron (2003), whereadtltwo endogenous structural breaks are
possible. The results of these tests, availabla fitee authors upon request, confirm the two
crisis periods chosen using the papers cited amdnéthodology used previously (VIX index
and MSCI World index volatility).

Overall, we can easily distinguish the impact aé tiegional and world crises on the risk
premiums (e.g. total and currency). According tgufe 2, we can see that all countries are
clearly affected by the two crises: regional andlekoHowever, there is a slight difference
between the countries studied regarding the inflaesf each crisis on the risk premium. For
example, some countries, such as China, Korea, HHamg, Malaysia and Thailand, have
been relatively more affected by the regional srtfian by the global crisis. Accordingly,
these findings show that (i) East Asian countriee affected by both regional and
international risk, and (ii) the comparison betwéas two crises shows that the regional risk
is not negligible for EAC and further strengtheh® thypothesis of the greater regional
integration compared to their opening on the warnktket.

The significance and importance of the risk premrould be more related to the degree of
financial integration, particularly with the regimnmarket, for some countries. In the next
section we study the degree of regional finanagtgration in each country. Precisely, we
assess the link between the estimation resulthefrisk premium and their impact on the
regional integration degree: are the markets witiregponderance for local risk premium in
the total risk premium strictly segmented? Otheewere the markets that have a significant
and important share of the regional risk premiue @Asian stock market risk) regionally well
integrated?

4.2. Time-varying integration
To account for the dynamics of financial integrafithe degree of integration of each Asian

country is modelled using equations (2) and (5 tegration coefficient¢ ,) varies over

time to account for the dynamics of financial ineggpn and the convergence, or not, of each

2 For the MSCI World index (extracted froBatastran), we also calculated the implied volatility from a
GARCH (1,1) model. Results (Figures A.2 and A.3) aery close to the VIX index.
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country towards the regional Asian market. gf, tends to 1, the local market risk is

neglected. The total risk premium is formed maibjythe regional risk premium, and the
local market converges to the regional market. Stbek returns of the local market portfolio
are influenced by the regional economic fluctuatiosther than by variation of monetary and

financial aggregates related to the local markeg | is near to 0, the reverse case occurs: the

market is segmented and the total risk premium aniy composed of the risk premium
related to the local market.

Table 3 indicates a mean level of integration afheeountry. The overall mean varies from
one country to another. Japan has the highest elegrentegration (0.91 on average) and
China has the lowest mean (0.10). For the otheamsountries studied, we distinguish two
groups: (i) the first contains three countries (Bléfong, Korea and Singapore), characterised
by partial segmentation (around 0.45 in averagkis fesult is consistent with the findings of
the previous section. Indeed, for Korea and Singgphhe weight of local risk premium is
almost equal to the regional premium, which matchd®e case of partial
segmentation/integration of markets; (ii) the setancludes four countries (Indonesia,
Malaysia, the Philippines and Thailand), markedablpw integration degree (around 0.2 to
0.25 on average). This result is compatible with ébonomic and financial situation of these
countries. Indeed, as we have shown in the prewsegsion, the local risk premium is the
main component in the formation of the total premiof risk. Also, according to income
level, using the classification of the World Bamkalaysia, the Philippines and Thailand are
middle-income countries, and Indonesia a low incamentry. Guillaumin (2009b) shows
that the latter have lower financial integratiankk than high-income countries (such as Japan

and Korea).
Table 3: Time-Varying Integration Indexes
CH HK |IND JAP KOR MAL SING PHIL THAI

Overall Mean 0.10 040 0.21 091 040 0.23 0.48 90.10.25

- Before 2008 - 033 0.12 092 035 0.17 0.41 0.10.17

- After 2008 - 0.67 051 0.85 058 0.45 0.73 0.25 .540
Min 0.01 0.07 0.03 069 0.20 0.03 0.16 0.05 0.01
Max 041 0.75 0.65 097 0.64 0.56 0.84 0.35 0.66
StdDev 0.09 0.20 0.18 0.05 0.12 0.14 0.17 0.06 0.19

Note: panel of Table 3 contains statistics foritliegration indices estimated from the ICAPM (edua{2)).
StDev is the Standard Deviation.
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We now analyse the dynamics of regional integrat@®obally, the results are significant and
consistent with the financial and economic readitghe East Asian area. Figure 3 pictures our
main results. It portrays the time-varying processhe degree of market integration. Two
phases of evolution can be distinguished. The, firsfore 2008, is marked by a low level of
regional integration inferior to 0.3 (i.e. segmehtearket), except for Japan. However, we
note that the degree of integration nevertheleseased between 1997 and 2002 for most
Asian countries. This is the period of the Asiasisrthat affected the exchange and financial
markets and created several fluctuations, as lgigtdd by the importance of the risk
premium in the previous section. The second, &0€8, is marked by a rapid increase in the
level of regional integration. Indeed, for sevaralintries the integration measure doubled in
the last months of 2008: for example, from 0.4 t@50for Hong Kong; 0.3 to 0.6 for
Indonesia; 0.25 to 0.5 for Malaysia; 0.4 to 0.8$amgapore; and 0.3 to 0.6 for Thailafdhis
result should be interpreted with caution. Indeth, integration measure stems from the
ICAPM, takes into account the volatility of the dimcial and exchange markets, and reflects
the impact of different regional and internatiormises®? Therefore, the high level of
integration after 2008 probably also included & pathe financial market fluctuations linked
to the subprime crisis and the bankruptcy of Lehmeothers. This improvement of regional
integration may reflect a common move among Asiamues, which may be a result of the
shock propagation from the financial crisis ratten a move specific to each country.
Otherwise, the level of integration found for eawbuntry reflects not only the measure
suggested by the ICAPM (dynamic covariance betwasnty stock returns of each local
market and the Asian market), but also the contiobuof other economic fundamentals in
each country, as evidenced by Dumas et al. (20A8¥ording to these authors, it is
inappropriate to conclude about the integration fiolincial markets from the simple

calculations of correlations between stock retalose.

22 As noted by Rigobon (2000), this is a “contagieffect.
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Figure 3: Time-varying regional financial integoati
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Furthermore, Figure 3 shows that, independentithefglobal crisis, the upward trend of the
degree of financial integration is confirmed umnitie end of the study period (August 2012).
We know that these Asian countries are, for thetnpast (except Japan), classified as
emerging markets and therefore less exposed tglobal crisis compared to more developed
countries. In this context of the crisis, and tgkinto account the difficulties of the euro area
and North America countries (subprime crisis, sempgr debt crisis, etc.), Asian countries
seem to be moving towards trade with neighbourimgntries, thus promoting their regional
integration (Saxena, 2005; Ruffer et al., 2007; f&uand Moneta, 2006). In addition, a
regional market orientation allows them to remole volatile capital flows coming from
developed countries, which have a high level &f.risccordingly, we can note that the degree
of integration, independent of the crisis effecgynalso include a significant part reflecting a
real increase in financial regional integratiorddred, after the multiple crises that affected the
world market, the EAC seem to “refuge” in their imegal market, where the interest of any
exchange-rate agreement allows a better growthisnritra-regional trade.

Overall, our findings are consistent with our expaon that the EAC are partially integrated

with the regional market (especially during thetfipart of the study period), and the process
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of financial integration has increased after thebgl crisis. Our results are also consistent
concerning the significance of the currency riskmpium. Indeed, the literature has often
neglected this part of risk linked to the curremagirket in the case of emerging countries
(Bekaert and Harvey, 1995; Carrieri et al., 200Me significance of the currency risk

premium reinforces the idea of a regional exchanage-agreement to minimise this risk and
to promote monetary and financial integration. Aioaal exchange-rate agreement would
then strengthen all the regional economic agreesn@ammercial, financial and monetary)

implemented since the crisis of 1997 in order tmtect” regional integration and accentuate

the dynamics developed since 1997-8.

5. Conclusion

The objective of this study was to assess the digsaaf regional financial integration of East
Asian Countries (EAC) and evaluate their currenais& premium in order to establish a
regional exchange-rate agreement. To this end, taged by determining a reference
currency (anchor currency) for EAC, which allowegita derive the bilateral exchange rate.
Then, we studied the relationships between currggreynium and financial integration,
estimated using the ICAPM approach. First, we slibat the currency risk premium is
significant for five of the nine EAC studied anchtwbutes to formation of the total premium.
Second, the assessment of the dynamics of regiategiration shows that the stock markets
were partially integrated (except for Japan) uakibut 2008. However, the recent years are
characterised by an upward trend in regional iateégn of the stock markets. Third, as the
currency risk is significant for several Asian ctigs, an exchange-rate agreement allows
better sharing of this risk, as well as those eglab the stock markets, and accordingly to

promote financial integration with the regional ket
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Appendix A — Some statistics

Table A.1 shows the bilateral trade dependences ifldicator is based on the work of Kwan
(2005), and is calculated as follows:
’ Xi + I\/Ii

Where X; and M are, respectively, exports fronto j and imports of fromj; X; and M,

indicate total exports and importsiah the rest of the world.
To complete the trade dependency index, we cakethat intensity of trade as:
X +M; X +M,

[ iy j i

IC.,. =
X M, Xy T M

world world

This indicator allows the relative importance @de dependence of countrio countryj as a
function of the square of the latter in the world.
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Table A.1: Trade dependency index

China Korea Hong Kong

Indonesia

Japan

Malaysia

ligpimes

Singapore

Thailand

Asean

1999 2010 1999 2010 1999 2010 1999 2010 1999 2010 1999 2010 1999 2010 1999 2010 1999 2010 1999 2010

China - - 7.0 7.3 4.6

27 10 14 200 127 13 235 07 16 14 12 19 6.0 88
Korea 10.2 22.7 - - 18 10 25 26 158 106 268 117 11 23 23 11 12 111 106
Hong Kong 18.0 321 49 3.9 - - v 08 101 89 17 11 147 66 121 18 1.7 126 17.1
Indonesia 48 134 80 78 09 06 - - 211 1499 257 10 11 93 117 23 42 163 241
Japan 106 223 58 65 14 14 24 30 - - 31 280 13 28 19 28 38 13.7 14.2
Malaysia 36 169 49 42 12 07 17 44 157 10.F% - 19 15 155 125 35 55 232 256
Philippines 2.8 158 63 75 20 13 11 26 20.3%.11 39 44 - - 51 68 24 51 131 20.7
Singapore 39 97 40 50 42 69 49 84 128 6BL1 117 23 21 - - 41 3.0 263 271
Thailand 44 148 28 31 17 11 19 36 195 1548 60 1.7 19 6.1 35 - - 16.2 185
Asean 40 140 50 55 21 23 23 41 170 119 556 16 15 71 63 29 3.7 - -
Note: authors’s own calculations witHELEM (Cepii) database.
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Table A.2: Trade intensity index
Korea Hong Kong Indonesia Japan Malaysia  Philippin Singapore Thailand Asean

1999 2010 1999 2010 1999 2010 1999 2010 1999 2010 1999 2010 1999 2010 1999 2010 1999 2010

China 3.0 24 5.2 3.4 14 14 31 2.4 1.1 18 08.7 111 1.1 1.3 1.6 1.2 15
Korea - - 2.1 1.3 3.4 2.6 2.5 2.2 21 14 2.7 25.7 116 1.2 1.0 2.1 1.8
Hong Kong - - 10 08 16 18 14 09 22 17 48 88 205124 29
Indonesia - - 33 30 23 44 16 26 6.7 855236 31 41
Japan - - 24 22 32 31 20 14 30 32 284
Malaysia - - 31 35 112 91 38 46 45.314
Philippines - - 3.7 49 27 43 25 35
Singapore - - 44 25 51 46
Thailand - - 3.1 31

Note: authors’s own calculations witHELEM (Cepii) database.
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Table A.3: De facto classification of exchange mt@angements

Exchange rate arrangement Countries
Currency board Hong Kong
Crawl-like arrangement China
Other managed arrangement Singapore, Malaysia
Floating Indonesia, Korea, Philippines, Thailand
Free floating Japan

Source: IMF (2012). Reinhart and Rogoff (2009) e a historical classification (1970-2007) witte th
following link: http://www.reinhartandrogoff.com/tibrowse-by-topic/topics/12/.

Figure A.1:MACU exchange rate against the US dollar followingehseights
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Figure A.2: stock market volatility
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