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ABSTRACT

This paper investigates the extent of global and regional integration in East Asia using stock
price index as a measure of economic performance. We employ a structural VAR model to
separate the underlying shocks into “global”, “regional” and “country-specific” shocks. The
estimation results show that country-specific shocks still play a dominant role in East Asia

although their role appears to have declined over time, especially after the 1997 financial crisis.

Global and regional shocks are responsible for small but increasing shares of stock price

fluctuations in all countries. The results indicate that the stock markets in East Asia remain

dissimilar and are subject to asymmetric shocks in comparison to European countries.

2 ATE FIRISE HHE HER Mot
SOOI 22H 4l dLf Eglo] HEE A

EsiRtt. 710 tiet S4E 22E &4,

AU 4 % N =7t SH2E Zalsta
TEH VAR Z¥S ME3 0|5 FH0I
SOfAO} BIIES| FIt 01| Dl?‘&l %@%

AHE 23} 19973 =8
k= FMOILE 7HE 2Tt 3740I 0:1750| 7t
A mEEO| AI5tS FH= oz LIEMGICH

2iH| 224 H 9U A2 tF =9 Sot
AlOF =710l 21 HIZO| HAt &= FAM
OlLt F&=2 12| IX| Ut

19| =4 Zik= F29| Afret & AU
THO = =75t SOMoF =71E2
P &= O[ZX0|H & =70 H|oH
HIHEAR 20 o IA LE=USE 2
n| s},

J\ﬂ‘ ngl' I’HI

2 o

r




Financial Integration in East Asia: Evidence from Stock Prices ‘ 29

I . Introduction

The 1997-8 financial crises in East Asia have had far-reaching repercussions in the
real economy, policy making, and academia. Within the region, countries have
started showing a strong interest in the search of an exchange rate regime that would
be more robust to financial crises. At the same time, East Asian nations have been
working in earnest for regional economic integration in the past decades. To enhance
the financing facilities in the aftermath of the financial crisis, the Chiang Mai
Initiative was launched by 10 member countries of the Association of Southeast
Asian Nations (ASEAN) plus China, Japan, and Korea (ASEAN+3) in May 2000." In
order to facilitate the channel for better utilization of Asian savings for Asian
investments and enhance efficiency and liquidity in bond markets in Asia, a local
currency-denominated bond market under the Asian Bond Markets Initiative has
been developed.? In 2005, the East Asia Summit was established by ASEAN+3 plus
Australia, New Zealand and India, for the total of 16 countries.

As an important element of financial integration, East Asian countries have been
seeking the feasibility of an economic and monetary union. Key policymakers are
increasingly vocal about the need to establish a monetary union in the region or
create a single currency. Earlier attempt by Japan to create a monetary union died
quickly due to strong oppositions from the IMF and the US Treasury. Inspired by
the European Currency Unit, now replaced by the Euro, the Asian Development
Bank has proposed the Asian Currency Unit (ACU) - a weighted index of currencies
for ASEAN+3. Despite numerous technical and political obstacles, the ACU has been
moving forward from an academic exercise to a real outcome, one that can be used
in the market amid a growing consensus among academic and policy practitioners
that intraregional exchange rate stability is desirable for East Asia and a monetary
union is the ultimate form to ensure it.3

One natural question is whether East Asian countries are well integrated financially
in a global sense. Are they also regionally well integrated as they have tried to achieve
in the aftermath of financial crises? These are important questions since regional
integration may reduce the cost of forming a currency union or some form of common-
currency pegging within the region. Individual member countries will lose the ability
to independently use monetary and exchange rate policy when they form a currency

1 ASEAN consists of Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore,
Thailand, and Vietnam. 16 bilateral swap arrangements have been successively concluded by the 10th
ASEAN+3 Finance Ministers’ Meeting in May 2007. The ASEAN+3 finance ministers also introduced a
surveillance system to monitor the region’s economies and to encourage good policies via peer pressure.

2 This initiative has produced some visible results, including the issuance of Korean Collateralized
Bond Obligations (CBO) with a guarantee by the Japan Bank for International Cooperation (JBIC) and the
Industrial Bank of Korea (IBK).

3 From the discussion in 39th Annual Meeting of Asian Development Bank. The Asian Development
Bank was to announce the details of the ACU in March 2006. However external pressures delayed this
announcement although the concept was still being studied in detail.
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union, which may entail severe costs if they are subject to dissimilar macroeconomic
shocks and go through different business cycles. If countries within the region are
similar to each other, the cost from losing the independent monetary and exchange rate
policy would be lower. Trade and financial integration of an individual economy with
the region is likely to reduce the cost of such a common currency arrangement to the
extent that it makes the economy more similar to that of the region.

It is well known that East Asian economies are well integrated in terms of
intraregional trade. For instance, Bayoumi and Eichengreen (1994) suggest that, in
terms of trade integration, East Asia can qualify optimum currency area (OCA)
criteria as well as European countries. Evidence on financial market integration,
however, is much less clear. The majority of studies claim that the degree of financial
market linkage in East Asia still remains low compared to Europe. Using data on
cross-border bilateral holdings of financial assets and liabilities, real interest rate
differentials, and consumption risk sharing, Jeon et al (2005) show that East Asian
economies became more financial integrated in the post-crisis period. The
development is more in the direction of global integration than in regional
integration. With similar and additional data such as equity portfolios, debt
securities, and bank claims, Kim et al (2008) reach a similar conclusion that East
Asian countries are financially less integrated in general than European countries.
They also estimate the degree of consumption risk sharing in East Asia by regression
analysis and tend to be relatively more linked to the global markets than integrated
with one another regionally, particularly compared to Europe.

The purpose of this paper is to assess the extent of financial integration within
East Asia and study whether countries in the region satisfy the conditions for an
OCA. We employ the overall stock price index as an indicator of macroeconomic
performance as well as the development of financial market in each country. The
availability of high-frequency data is also a big advantage in our case where the
sample period is short due to general data problems of developing countries and made
even shorter as a result of the recent financial crisis and resulting structural breaks.

We use a structural vector autoregressive (VAR) method to investigate the extent
of financial market integration in East Asia. Returns to investors in each country’s
market are affected by three types of underlying shocks: country-specific shocks,
regional shocks and global shocks. These structural shocks are identified by long-run
restrictions developed by Blanchard and Quah (1979). To investigate the progress in
financial integration, we also separate the sample into 8 non-overlapping 2-year
subperiods before and after the crisis. We then compare the East Asian region with
that of 15 European countries. The experiences of the Economic and Monetary Union
(EMU) provide a natural benchmark as the member countries have followed the
rigorous process of regional integration in trade and finance and successfully formed
a monetary union.

The empirical results show that, in all East Asian stock markets, country-specific
shocks are dominant although they became less important in the post-crisis period
than in the pre-crisis period.# Regional shocks play a minimal role in most cases

¢ There are noticeable drops in the role of country-specific shocks in Korea, Hong Kong, Singapore,
Malaysia, Taiwan and Australia. The decline is not uniform though. There are wide variations between
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while the importance of global shocks varies across countries depending on the
extent of financial openness and development. In European countries, in marked
contrast, external shocks that combine both global and regional shocks appear to
take over the dominant position. This suggests that, despite years of efforts toward
financial liberalization and cooperation in the region, the East Asian economies are
subject to asymmetric shocks and far less integrated financially compared to the
European countries. The region seems sufficiently unique perhaps due to different
resource endowments, growth experience or economic policies although the efforts
for financial integration in the post-crisis period appear to have some effects on the
economic and financial structure in the region. Theory of optimum currency area
would predict that pegging to the same currency would be more costly in East Asia
than it would be in European countries.

The rest of the paper is organized as follows. Section II reviews the current status
of trade and financial integration in East Asia. Section III illustrates the data and
methodology used in our empirical analyses. Section IV examines the degrees and
patterns of regional shocks and country-specific shocks on domestic stock market by
using forecast error variance decomposition. Section V investigates the robustness of
the benchmark model. Section VI provides concluding remarks.

II. Economic Integration in East Asia

1. Trade Integration in East Asia

The extent of regional integration through trade in East Asia has been rising fast
over the last twenty years. Wyplosz (2001) uses a gravity approach to determine a
“normal level” of bilateral trade among Asian and European economies and finds
that East Asia is more, while Europe is less, integrated than one would expect.
According to the theory of OCA, a high degree of intraregional trade can increase the
efficiency gain of using a common currency while lowering the cost of losing
monetary policy autonomy. There is some evidence that joining a currency union can
increase trade among member countries, which will further strengthen the case for
the formation of the currency union.’

Table 1 summarizes the changes in the share of intraregional trade for various
regions in the world over the period of 1980-2006.¢ For comparison, the fourth panel
of the table lists the trade pattern for the Euro area within the region and with the

periods. There are substantial increases in the role of global shocks in Korea, Hong Kong, Singapore,
Malaysia, Indonesia, and Australia while little changes in China.

5 Rose (2000) reports that bilateral trade between countries that use the same currency is over 200
percent larger than otherwise, controlling for other effects. Lee and Barro (2007) find that a currency union
can generate welfare gains from the additional trade with countries belonging to the same currency union,
which in turn stimulates an increase in consumption growth rates.

¢ In the paper, the intra-regional trade ratio is defined as exports or imports within the region as a
share of total exports or imports with the world.
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<Table 1> Regional Trade Patterns (Percentage of Total Exports/Imports with
the World)

1980 1990 1995 2000 2006

Export Import|Export Import| Export Import|Export Import| Export Import

ASEAN
Within ASEAN 212 168 | 253 197 | 317 235 | 298 278 | 292 293
With USA 163 153 | 194 144 | 184 138 | 190 140 | 14.0 9.7
With Japan 295 221 | 189 231 | 143 237 | 134 191 | 104 121

With Euro Area 131 144 | 160 157 | 147 151 | 15.0 111 | 12.6 9.8
East Asia
Within East Asia 33.6 312 | 365 388 | 446 457 | 425 48.0 | 46.0 488

With USA 211 170 | 254 175 | 220 162 | 237 141 | 181 91
With Japan 116 116 | 85 130 | 85 154 | 86 127 | 71 107
With Euro Area | 160 100 | 179 150 | 151 143 | 158 115 | 154 101
East Asia/Pacific
‘1;\:;2? BastAsia/| 57 366 | 305 423 | 471 482 | 450 506 | 486 519
With USA 202 173 | 244 179 | 212 165 | 231 145 | 176 94
With Japan 111 110 | 84 124 | 86 149 | 86 123 | 71 103
With Euro Area | 160 114 | 176 158 | 149 149 | 157 121 | 153 107
Euro Area
Within Euro Area | 61.3 542 | 669 640 | 664 644 | 677 625 | 677 631
With USA 53 82| 69 73| 65 72| 91 79 | 75 48
With Asia 32 36 | 44 53 66 73| 53 91| 56 105

Note: 1) ASEAN: Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore,
Thailand, Vietnam
2) East Asia: ASEAN plus Japan, China, P.R.: mainland, China, P.R.: Hong Kong, Korea
3) East Asia and Pacific Area : East Asia plus Australia, New Zealand
4) Euro Area: Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg,
Netherlands, Portugal Spain.
Source: IMF Direction of Trade Statistics, World Development Indicators June 2007

outside world. It shows that the intraregional trade in the Euro area is stable and
maintained at around 65 percent.

The first panel reports trade patterns in the ASEAN. Intraregional trade within
the ASEAN increased steadily since 1980 except a slight downturn in exports after
1995, perhaps reflecting the recessionary consequences of the financial crisis that hit
the region. The roles of the United States and Japan are still dominant but have
declined over the whole period. In addition, there is a significant increase in
intraregional trade ratio in a broader region. By adding China, Hong Kong, Japan
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and Korea to the region in the second panel, we find that nearly half of international
trade of the region is with regional partners in 2006. The United States is still the
largest importer in East Asian trade, but it is no longer the largest exporter. Trade
with the Euro area increased early, peaked in 1990 at 17.9 percent for exports and
15.1 percent for imports. Since then, the trade preference of East Asia with Euro area
seems to have declined. Exports to the Euro area dropped to 15.4 percent and
imports from Euro area dropped to 10.1 percent in 2006.

In the third panel, Australia and New Zealand are added to East Asia. The
intraregional exports and imports have risen dramatically from the 1980s through
the 2000s. For instance, in 1980, 37 percent of total import and export were with the
regional trading partners. By 2006, the figures rose to 48.6 percent and 51.9 percent,
respectively. The table demonstrates, however, that the intraregional trade ratios
among East Asian economies are still lower than those of the Euro area by more than
10 percent in 2006.

2. Financial integration in East Asia - the Chiang Mai Initiative

Before the Asian financial crisis broke out in 1997, few would have seriously
argued for the creation of a new regional financial cooperation system. Economic
integration in the region had been mostly a market-led process. One of the most
noteworthy outcomes of the financial crisis would be the initiation of regional
financial cooperation by the East Asian economies. The financial crisis gave East Asia
a strong impetus to search for a regional mechanism that could forestall future crisis.
Japanese financial authorities proposed the creation of an Asian Monetary Fund
(AMF) as a framework for promoting financial cooperation and policy coordination
in the region at the G7-IMF meetings in Hong Kong during September 20-25, 1997.7
The United States, European Union and the IMF opposed the proposition on
grounds of moral hazard and duplication. In November 1997 the East Asian
economies, together with the United States, Canada, Australia and New Zealand,
agreed to establish the Manila Framework Group in order to develop a concerted
approach to restoring financial stability in the East Asia. The Manila Framework took
an initiative to create a mechanism for regional surveillance complimentary to the
global surveillance by the IMF.8

In October 1998, Japan pledged $30 billion to support the economic recovery of
the crisis-affected countries. The initiative provided major assistance for
restructuring corporate debt, reforming financial sectors, strengthening social safety

7 The intrepid proposal for a regional alternative to the International Monetary Fund (IMF) seemed to
arise without warning and at the worst possible moment. Both the Philippines and Indonesia had floated
their currencies and the Asian Financial Crisis was increasingly showing signs of contagion at the time.
The proposal raised temporary hopes among the crisis-ridden economies of Asia but elicited a stringent
rebuke from the IMF and the US Treasury and ultimately fell to the wayside in favor of a more IMF-
centered approach. See Phillip (2003).

8 Manila Framework terminated its function in November 2004 after 12 meetings. The failure of the
Manila Framework is said to be attributable to the lack of mutual trust and lack of a professional secretariat.
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nets, generating employment and addressing the credit crunch. The initiative was
called “New Miyazawa Initiative” and was highly successful.? In November 1998,
the United States and Japan jointly announced the Asia Growth and Recovery
Initiative (AGRI), which was a multilateral effort to stimulate economic growth in
Asia. With support from the World Bank and the Asian Development Bank (ADB),
AGRI supported corporate restructuring and restored market to private capital. It
also strengthened bond guarantee functions of the World Bank and the ADB.

The idea of an AMF was revived when the finance ministers of China, Japan and
South Korea, along with the ten ASEAN members, agreed on May 6th, 2000 in
Chiang Mai, Thailand to establish a system of swap arrangements within the group.
The regional scheme for financial cooperation known as the Chiang Mai Initiative
(CMI) has been gathering momentum and opening the doors to possibly significant
policy-led integration in East Asia. The CMI has two components: expanded ASEAN
Swap Arrangements (ASA) encompassing the ten ASEAN countries; and a network
of Bilateral Swap Arrangements (BSA) repurchasing arrangements basically
encompassing the thirteen ASEAN + 3 countries.

At present, the total amount of BSAs covering all 13 countries is estimated to be
around $83 billion.’® The maximum amount that any individual country can draw
varies a great deal. For instance, the maximum liquidity through the CMI to
Thailand is about $12 billion while the BSA to Malaysia is $6.5 billion. Doubts have
been raised as to whether the BSA system could truly be a credible and effective
system of defense against future speculative attacks. The success of the CMI will
depend on whether the surveillance system in East Asia can work as effectively as
expected. A mechanism that enforces exchange of information and applies peer
review and pressure through policy coordination is the right approach to boost the
confidence of the countries in the region. It is expected that East Asia will reach
deeper monetary and economic integration with gradual development of the CMI to
a more effective and efficient regional arrangement.

9 The Japanese Ministry of Finance and the Ministry of Finance of Malaysia have reached an
agreement regarding the basic features of the short-term financing facility under the framework of the
"New Miyazawa Initiative". The facility is aimed at supporting credit-extending schemes which intend to
promote economic activities in Malaysia, such as a trade financing facility, small and medium size
enterprise credit line, etc. This will serve as a standby facility for the Malaysian Government should the
need arise. In this short-term facility, the Japanese Ministry of Finance is committed to providing up to
US$ 2.5 billion liquidity to Bank Negara Malaysia, if and when necessary, through swap transactions
between the US dollar and the Ringgit.

10 Japan concluded six agreements with China, South Korea, Thailand, the Philippines, Indonesia and
Malaysia: two-way arrangement with China, Korea, Thailand, and the Philippines and one-way
arrangement with Indonesia and Malaysia. Korea concluded four agreements in addition to Japan-Korean
BSA. China concluded four agreements in addition to its agreements with Japan and Korea except with
Singapore. See Table 1 for details. Figure is from Ministry of Finance, Japan.
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3. Financial integration in East Asia - Asian Bond Market Initiative

Due to the underdevelopment of capital markets, countries in East Asia have
depended on short-term foreign currency-denominated financing. This causes
“maturity” and “currency” mismatches which make the region vulnerable to
volatility in short-term capital movements. The East Asian financial crisis vividly
illustrates the risks of the double mismatches. It has been agreed that developing
bond markets in the region would be effective in regional financing as well-
functioning bond markets set the benchmark interest rates for all debts with varying
maturities and risks and thereby promote efficient uses of resources for economic
growth. The Asian Bond Market Initiative (ABMI) aims to develop efficient and
liquid bond markets in East Asia, enabling better utilization of regional savings for
investment within the region.1! Its activities focus on the following two areas: (1)
facilitating access to the market through a wider variety of issuer and types of bonds,
and (2) enhancing market infrastructure to foster bond markets in Asia.1? Asian
governments, central banks and the Asian Development Bank are keen to see the
expansion of Asian bond markets in order to help provide finance for the large
infrastructural development that the region needs over the next decade. Alongside
the expansion of the bond markets, Asian governments and central banks are
currently discussing the creation of an ACU. The ADB has suggested that bonds may
also be issued in ACU over the next few years which would help lower the financing
costs for Asian issuers who have substantial trade links with other countries in the
region.13

4. Stock Markets in East Asia

Stock exchanges in Asia developed much later than those in Europe or America.
The first Asian market for securities trading was in Shanghai which began in the late
1860s. The first share list appeared in June 1866. The Bombay Stock Exchange,
launched in 1875, was the oldest organized market in the region, followed by the
Tokyo Stock Exchange (TSE) three years later. In 1891 during the boom in mining

11 At the 6th ASEAN+3 Finance Ministers” Meeting in August 2003 at Manila, the Philippines, finance
ministers agreed to promote Asian bond markets.

12 A robust primary and secondary bond market in Asia requires a wide variety of issuers and
products that could be addressed by encouraging: (1) Sovereign bond issuance by Asian governments to
establish benchmarks; (2) Asian government financial institutions to issue bonds in Asia to meet their
financing requirements; (3) The creation of asset-backed securities markets, including collateralized debt
obligations (CDOs); (4) Bond issuance in the region by multilateral development banks and government
agencies; (5) Bond issuance in the region for funding foreign direct investment in Asian countries; and (6)
The expansion of local currency-denominations of bonds and the introduction of currency-basket bonds.

13 At the ASEAN+3 Finance Ministers” Meeting (AFMM+3) on August 7, 2003, six voluntary working
group (WG) on the ABMI have been established to address key areas of bond market development. Since
the establishment of the six WGs, comprehensive efforts have been made to develop regional bond
markets.
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shares, foreign businessmen founded the "Shanghai Sharebrokers' Association"
headquartered in Shanghai as China's first stock exchange.

Off to a late start amid dramatic historic events, Asian stock markets were quick
to adopt cutting-edge strategies and have experienced rapid growth. They espoused
technology, demutualized and listed their own shares long before U.S. markets did.
The TSE is the second stock exchange in the world by market value, second only to
the New York Stock Exchange. It currently lists 2,271 domestic companies and 31
foreign companies, with a total market capitalization of over 5 trillion dollars. The
TSE was established in 1943, the exchange was combined with ten other stock
exchanges in major Japanese cities to form a single exchange.

The Shanghai Stock Exchange was reestablished on November 26, 1990. A market
capitalization of nearly $2.38 trillion makes it the fifth largest in the world. There
are two types of stocks being issued in the Shanghai Stock Exchange: “A” shares and
“B” shares. A shares are priced in the local Renminbi yuan currency, while B shares
are quoted in U.S. dollars. Initially, trading in A shares is restricted to domestic
investors only while B shares are available to both domestic (since 2001) and foreign
investors. However, after reforms were implemented in December 2002, foreign
investors are now allowed to trade in A shares with some restrictions under the
Qualified Foreign Institutional Investor system and there is a plan to eventually
merge the two types of shares.

Development of the stock markets in East Asia has been accelerated in the
aftermath of the 1997 crisis. Willingly and also upon the International Monetary
Fund and other external pressures, East Asian countries have become far more open.
Table 2 shows the magnitude of market capitalization in our sample as of the end of
2011. China became the second largest stock market, surpassing Japan. The total size
of the 12 East Asian stock markets included in the sample is very close to that of the
United States, far exceeding that of the European Union.

In this paper we employ and focus on the overall stock price index as indicator of
the overall performance of the economy. It is well known that stock prices are a good
leading indicator of economic activity. Traditional models suggest that the price of a
firm’s stock equals the expected present value of the firm’s future payouts or
dividends. As long as these expectations reflect the underlying fundamental factors,
they must ultimately reflect real economic activity.14

4 Fama (1990) showed that stock returns are actually significant in explaining future real activity for
the whole period from 1953 to 1987 in the United States stock market. Quarterly and annual stock returns
are highly correlated with future production growth rates. According to the reported regressions past
stock returns are significant in explaining current production growth rates and vice versa. Merton (1984)
found that movements in the United States stock prices were positively correlated with real GNP. Schwert
(1990) showed that Fama’s results could be replicated by using data that goes back as far as to 1889. He
finds the correlation between future production growth rates and current stock returns to be robust for the
whole period from 1889 to 1988. However, Binswanger (2000) concluded that traditional links between
stock market performance and two major macroeconomic indicators, production and GDP, broke down in
the most recent United States bull market. Although the regressions of stock returns on measures of real
activity in the United States over the period from 1953 to 1997 seem to confirm the findings of Fama (1990),
stocks returns do not reflect real activity in the current stock market boom from 1984 to 1997. In recent
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<Table 2> Market value of publicly traded shares(Billion US dollars, 2010:12:31)

% %

Japan 4100 72 Austria 118 0.2
China 4763 8.4 Belgium 269.3 0.5
Korea 1089 1.9 Finland 118.2 0.2
Hong Kong 2711 48 France 1926 34
Singapore 620.5 1.1 Germany 1430 2.5
Malaysia 410.5 0.7 Greece 72.64 0.1
Taiwan 784.1 14 Ireland 63.1 0.1
Indonesia 360.4 0.6 Italy 318.1 0.6
Thailand 2777 0.5 Netherlands 661.2 1.2
Philippines 202.3 0.4 Portugal 82 0.1
Australia 1455 2.6 Spain 1172 21
New Zealand 36.3 0.1 Denmark 231.7 0.4
East Asia 16810 29.7 Norway 250.9 0.4
USA 17140 30.3 Sweden 581.2 1.0

EU 10500 18.5 Switzerland 1229 22
World 56640 100.0 UK 3107 5.5

Note: % denotes the percentage of the world total. Source: CIA World Factbook
[Il. Data and Methodology

According to the theory of optimum currency areas (OCA), joining a single
currency area brings in costs and benefits. The benefits include reductions in
uncertainty and transactions costs that can arise under floating exchange rates. The
costs are due to the inability to use monetary and exchange rate policy for economic
stabilization. The magnitude of the costs is expected to be lower if business cycles in
the member countries are closely correlated and their economic structures are similar.

The OCA criteria have been operationalized and quantified in a number of
studies. Bayoumi and Eichengreen (1993), in a well-known study, examine the
correlation of aggregate supply shocks to investigate the similarity of economic
structure across potential member countries. Their assumption is that aggregate
demand shocks are regime-specific while aggregate supply shocks are likely to be
invariant with respect to changes in the exchange rate regime. In this study, we
separate shocks to the economy into “global”, “regional”, and “country specific”
shocks. The latter will be interchangeably called “domestic” shocks. Global shocks

research, Mao (2007) found the links between stock prices and industrial production or GDP remained
strong during the high-growth phase since 1980s in the Australian stock market.
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affect economies both inside and outside the regional boundary. Commodity price
shocks can be an example of such shocks. Regional shocks are common to the
economies within the region. German unification of 1989 and the resulting fiscal
expansion may constitute a regional shock for European countries. In East Asia, large
fluctuations in the yen-dollar exchange rate seem to have been a common, important
regional source of disturbances (Kwan, 1994). Country-specific shocks are unique to
a particular economy. They may be either from aggregate demand shocks that are
associated with monetary or fiscal policies or supply shocks on productivity or the
terms of trade. Regional shocks are expected to be important in a small open
economy or in an economy with an economic structure similar to its trading partners
or neighbors in the region. External shocks can extend regional boundary. Global
shocks affect all countries in the same direction.

Following Chow and Kim (2002), we assume that global, regional and domestic

price indices — y¥, y;, and y[d — are affected by three different types of shocks that
arise from the global, regional and the domestic markets and are denoted as utg ,

utr and u td , respectively. In a matrix form, it can be summarized as follows:

Ayf A, (L) A,(L)  As(L)\[uf
Ay, |=| Ay (L) Ap(L)  Ayu(L) || u/ (1)
Aytd Ay (L) Ayp(L)  A(L) ”td

where 4;(L) = a; + a;L + a§L2 + a;ﬁ +... are polynomials of the lag operator L.

For the identification of structural shocks, we employ the following 3 restrictions of
the Blanchard-Quah (1989) type based on the assumption that the individual
economy is small in the region and, in turn, the region is a small part of the world. 1)
Regional shocks have long-run effects on the global index; 2) Country-specific shocks
have long-run effects on the global index; 3) Country-specific shocks have no long-
run effects on the regional index. We impose these restrictions only in the long-run
responses but not on short-run responses.

The identifying assumptions imply that the cumulative effects of a utd shock on

Vv, is equal to zero and so are the cumulative effects of the utd or u, shocks on y¥.
The assumptions can be restated in terms of impulse responses,

ch; = Zalkz = Zall; =0. We assume that each structural shock has unit
k=0 k=0 k=0
variance and is uncorrelated to other shocks.

The importance of regional shocks - which affect countries in the region in a
symmetric fashion - is taken as the indicator of similarity of economic structure
within the potential member countries since, by construction, they affect each
country in the group. On the other hand, the costs associated with a loss of monetary
independence and flexible exchange rate adjustments could be heavy if dominant
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shocks are country-specific shocks and therefore uncorrelated across the region.
For global shocks, a global rather than regional arrangement might be a better course
of action in dealing with such shocks. In the context of East Asia, for instance, if
global shocks (say, affecting U.S. output) are relatively more important than regional
ones (say, affecting Japanese output), forming a dollar bloc may be a better policy
choice than forming a yen bloc.

The overall stock price index is used as an indicator of macroeconomic
performance to identify the three underlying shocks. Stock price data are ideal for
our purpose since the availability of high frequency data as a proxy for
macroeconomic performance can help us overcome the serious problem of having to
work with a short-time span such as the post-crisis period, for which at best 6-7 years
of data are available.1?

We employ weekly price data from July 1, 1989 to November 11, 2011 for 12 stock
exchanges in East Asia: Japan, China, South Korea, Hong Kong, Singapore, Malaysia,
Taiwan, Indonesia, Thailand, the Philippines, Australia and New Zealand. For
comparison, the model is first estimated for 16 European countries that consist of 11
EMU countries — Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy,
Netherlands, Portugal, and Spain — and 5 non-EMU countries — Denmark, Norway,
Sweden, Switzerland, and the United Kingdom.1® The proxy for the global price
indexes is obtained from MSCI AC World Price Index. Similarly, we also employ
MSCI AC Europe and MSCI AC Asia Pacific as the regional price index for Europe
and East Asia.

IV. Empirical Results

We estimate a structural vector autoregressive model for two groups of countries
separately: East Asia and Europe.l” The results of the forecast error variance

15 Kaminsky and Reinhart (1999) show that stock price indices are a significant predictor of currency
crisis. As the crisis nears, changes in stock prices are about 40 percent below those observed in non-crisis
periods. Weakening equity prices reflects both deteriorating cyclical position of the economy and reduced
foreign demand as capital inflows are reversed and worsening balance sheets of firms. The beginning of a
recession is also reflected in the stock market, which collapses a year before the crisis.

16 All stock price index data in this study are retrieved from Data stream (Thompson Financial).

17 For unit-root tests, not reported here for space reasons, we employ the augmented Dickey-Fuller
(ADF) test, the Schmidt-Phillips (SP) test, and the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test. The null
hypothesis for the ADF and the SP tests is that the stock price index is non-stationary. A time trend is
included in all regressions; the number of lags used in the unit root tests is determined using the optimal
lag length tests based on the Akaike Information Criterion (AIC), Hannan-Quinn Criterion (HQC), and
Schwarz Criterion (SC). (Typically, all three criteria report the same results. When they are different, we
take the result indicated by the AIC criterion.) The null hypothesis that the stock price index is non-
stationary cannot be rejected for any East Asian countries with the ADF and SP tests. For the KPSS test, the
null hypothesis is that the stock indices are stationary, which is rejected at the conventional significance
level. When the same tests are applied to the first differences of the series, the unit-root null is strongly
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<Table 3> Variance Decomposition of Domestic Index for European Countries

Pre-Crisis Post-Crisis Whole Period
UG UR UD | UG UR UD | UG UR UD
Austria 16.5 17.0 66.5 421 41 53.7 31.7 9.7 58.6
Belgium 12.3 21.2 66.4 434 25.0 31.6 33.1 28.9 38.1
Finland 1.9 17.2 80.9 421 16.6 41.2 27.2 222 50.6
France 20.5 50.9 28.6 57.2 349 79 445 43.5 12.0
Germany 14.9 354 49.7 54.7 324 12.9 39.5 37.7 229
Greece 1.9 24 95.7 26.4 4.7 68.9 13.4 6.0 80.6
Ireland 16.6 19.3 64.1 35.8 12.1 52.1 27.8 17.1 55.1
Ttaly 11.3 23.3 65.4 445 20.3 35.2 28.4 225 49.1
Netherlands 21.7 442 34.2 51.5 34.8 13.7 417 411 17.3
Portugal 3.9 5.4 90.7 38.6 13.3 481 25.1 15.9 59.0
Spain 27.8 29.1 431 46.4 26.7 26.9 409 30.0 29.0
Denmark 6.5 124 81.1 431 10.5 46.4 27.8 15.5 56.7
Norway 10.0 16.3 73.7 422 8.1 50.0 294 13.0 57.6
Sweden 19.3 244 56.3 49.5 25.1 254 38.6 28.0 334
Switzerland 20.3 35.1 447 45.2 31.6 23.2 37.3 36.6 26.2
United Kingdom | 20.7 50.3 29.0 57.2 31.0 11.8 451 40.3 14.6
Average 14.1 25.2 60.6 45.0 20.7 34.3 33.2 25.5 41.3
EMU 13.6 24.1 62.3 43.9 204 35.7 32.1 25.0 42.9
Non-EMU 15.4 27.7 57.0 47.4 21.3 314 35.6 26.7 37.7

decomposition for European and East Asian countries at 10-week forecast horizon
are reported in Tables 2 and 3, respectively. Global shocks, regional shocks and
country-specific shocks are denoted as ‘U-G’, ‘U-R’ and ‘U-D’ respectively. For
brevity, we report only the variance decompositions of the domestic price index
since the regional and global indices are mostly explained by regional and global
shocks themselves. The pre-crisis and the post-crisis periods are defined as 1989:7:1
to 1997:6:30 and 1999:1:1 to 2010:11:11. The 18-month intervening period is dropped
in estimation as a period of crisis and extreme volatility. Dividing the sample into the
two sub-periods as mentioned above may not seem as compelling for European
countries as for East Asian countries. Nonetheless, we maintain the same divisions
for Europe and East Asia for consistency and also because a few previous years
before the official introduction of the euro January 1999 were marked by extreme
uncertainty and market volatility. For Europe, the two sub-periods are termed
period I and period IL

Table 3 shows that global, regional, and country-specific shocks on average
explain 33, 26, and 41 percent of the variations in the domestic stock price
throughout the whole sample period. The table also shows that the role of country-
specific shocks has declined over time in all countries without exception. Thus, in the

rejected with the ADF and SP tests and the stationarity null is not rejected with the KPSS test. These results
suggest that all the series contain a unit root and thus should be first differenced to achieve stationarity.
The empirical results are available upon request.
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post-crisis period, 34 percent of variations in the average stock price can be explained
by its own market shocks in all European countries while they did more than 61
percent before the crisis. There seem to be large variations in the extent of integration
among the countries. France, the UK, Germany and the Netherlands are among the
most integrated in the post-crisis period. On the other hand, the stock prices in such
countries as Greece, Austria, Ireland, Norway, and Portugal exhibit strong influence
of country-specific factors.

The corollary of the above change in the role of country-specific shocks is the
increase in the sum of the roles played by global and regional shocks. Global shocks
became more important virtually in all countries. They explain 14 percent of
domestic stock market price variations in the pre-crisis period. More than 45 percent
of domestic price variations are explained by global shocks in period II. Regional
shocks became less important slightly on average from 25 percent to 21 percent. The
tendency appears to be nearly universal. (Exceptions are Belgium, Greece, Portugal,
and Sweden, where the role of regional shocks increased by a small insignificant
magnitude.) In short, there appears to be clear evidence of greater financial market
integration in Europe over the past two decades or so. Financial integration has
progressed mainly globally. The role of regional shocks seems to have declined
somewhat.

One of interesting questions for Europe is whether the participation in the
Eurozone make difference in the progress of financial integration.

According to Frankel and Rose (1998), the economic criteria for OCA such as
highly correlated business cycles are evolving over time. Due to the strong and
positive effects of a common currency on international trade which in turn have
positive effects on business cycle correlation across countries, countries may satisfy
the condition after than before they join in a currency area. It is interesting to note
that, in terms of financial integration, there is little difference between the Eurozone
countries and the rest as a group. All but five countries listed at the bottom of the
table became members of the EMU. (Denmark, Sweden, and the U.K. decide to opt
out. Norway and Switzerland are not part of the European Union.) A comparison of
the two groups does not reveal any significant differences. There is no evidence that
countries specific shocks are less important - and thus financially more integrated -
in the Eurozone countries. Similarly, there is no indication that regional shocks are
more important in those countries.

These results are reasonable given the fact that financial market openings
pursued in European countries beginning in the 1980s have caused the stock market
in each country to be more exposed to external/global shocks. It is also interesting to
note that the introduction of the euro has accelerated the globalization of each stock
market whether the country has become a member of the EMU or not. At same time,
the fixed exchange rate arrangement under the European Monetary System (EMS)
and the efforts of individual countries to participate in the single currency area seem
to have gradually increased the extent of financial integration among the EMU and
non-EMU members alike as indicated by the increasing role of regional shocks in
virtually all European countries in the recent periods.

Table 4 reports the variance decompositions for East Asian economies. One
cannot fail to notice sharp contrasts between Tables 3 and 4. First of all, in most East
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<Table 4> Variance Decomposition of Domestic Index for East Asian Countries

Pre-Crisis Post-Crisis Whole Period
U-G U-R U-D U-G U-R U-D U-G U-R U-D
Japan 63.8 12.7 235 424 404 17.1 47.8 33.6 18.6
China 04 0.6 99.0 29 29 94.2 0.5 0.6 99.0
Korea 45 0.7 94.7 24.2 16.9 58.9 14.1 7.9 779

Hong Kong 8.5 111 80.4 31.5 23.5 451 242 14.4 61.4
Singapore 15.8 9.7 74.5 34.8 16.3 48.8 26.5 9.5 64.1

Malaysia 9.8 7.7 824 11.6 7.0 81.4 9.1 5.0 86.0

Taiwan 22 21 95.7 194 8.6 719 9.3 4.2 86.4
Indonesia 1.0 1.8 97.2 11.8 9.1 79.1 7.6 49 87.6
Thailand 51 59 89.0 12.8 6.9 80.3 9.5 4.2 86.4

Philippines 3.9 3.7 92.4 15.9 6.7 774 10.8 44 84.8
Australia 11.8 19.5 68.7 29.2 244 46.4 24.7 22.5 52.7
New Zealand 54 6.6 88.0 11.3 8.3 80.4 8.1 47 87.2
Average 11.0 6.8 82.1 20.7 14.3 65.1 16.0 9.7 74.3

Asian economies, country-specific shocks are dominant in the determination of the
domestic price index for the whole period estimation. They are responsible for 74
percent on average and for nearly 80 percent or more of changes in the local stock
price index in all countries except Japan, Hong Kong, Singapore, and Australia. (This
is not surprising given the open and advanced nature of the financial systems in
these economies.) After the financial crisis, their role seems to have declined in all
countries without any exception. In some cases, the decline is remarkable as in Korea,
Hong Kong and Singapore. Nevertheless, they are still far more important than that
can be observed in the European countries, explaining 70 percent or more in the
majority of cases. China is also exceptional in that country-specific shocks continue to
be dominant and there is little change in the post-crisis period explaining more than
90 percent variations in China’s stock prices are explained by its own domestic
shocks.18

Regarding the role of external shocks, we find that there is a substantial increase
in the role of global shocks in the post-crisis period in Korea, Hong Kong, Singapore,
Taiwan, and Australia. For instance, 35 (24) percent of variations in the domestic
stock price are explained by global shocks in Singapore (Korea) in the post-crisis
period, up from 16 (5) percent in the period before the crisis. On the other hand, little
change is observed in China and Malaysia. The two countries are well known in their
response to the crisis, in particular, reinforcement or new imposition of capital
controls. Regional shocks became more important in the post-crisis period. On
average, their contribution doubled from 7 to 14 percent. The increased role is
noticeable in Japan, Korea, Hong Kong, and Singapore. Malaysia is the only

18 The China stock exchange used to separate the market into A share and B share markets. Foreign
investors, who were allowed to participate only in B shares, can invest in the A share market after
December 2002. The results seem to suggest that numerous remaining restrictions might still limit the size
and effect of external influences on the local stock market of China.
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exception to the trend.

In European countries, financial development and the opening of the country’s
stock market seems mainly in the form of the increased exposure to global shocks.
Regionalization has already been established in period I as a result to long sustained
efforts to achieve economic and political integration within the region. Thus, in terms
of the percentage contribution, regional shocks became less important in period II. In
East Asia, in marked contrast, both global shocks and regional shocks became more
important in a balanced fashion although their joint contribution explains on average
a third of variation in the stock price.

V. Robustness Check

The results reported in the previous section appear reasonable. However, they
may rest on some assumptions that may not be tenable. We thus investigate the
robustness of the empirical results by considering various alternatives. For space
reasons, we provide the results for post-crisis East Asia only. In Model B, we employ
the Choleski decomposition as the method of identification, which imposes
restrictions on the presence (or absence) of contemporaneous effects. The results are
very close to the baseline model except the sharp decline in the role of regional
shocks. Model C estimates the regression in levels with the Choleski decomposition.
Given the fact that determining the presence of unit roots and whether the variables
are cointegrated or not is difficult and subject to ambiguity, we estimate for Model C
using levels in all variables. The results are also broadly similar to those of the
baseline model except that the relative roles of global and regional shocks vary more
than 10 percent in Japan, Hong Kong, Singapore, Thailand, and Australia.

In Model D, we employ the regional indexes that are obtained as weighted
average of all individual country indexes using the market value of publicly traded
shares as of December 31, 2010 (from CIA World Factbook).1® For the global index, we
use the simple average of the US S&P 500 and the MSCI AC Europe-Price Index.
Otherwise, it uses the same setup as the baseline model. The change in the definition
generally increases the role of regional shocks and reduces that of global shocks
while the combination of the two explains roughly the same fraction of the local
stock price index as in the baseline. China is the most interesting case of all.
Reflecting the influence of its economic size and international trade, its own stock
price movements seem to be heavily reflected in the regional index. Thus more than
60 percent of its own index is identified by regional shocks themselves. The increase
in the role of regional shocks in Hong Kong, Singapore and Taiwan seems to have
the same root as that of China. Japan is the opposite case which loses its influence in
the regional index to a substantial degree. It also appears that the Philippines,
Australia and New Zealand are underrepresented in the construction of the regional

19 The regional index is obtained as geometric weighted average as follows: (SPJA**0.244)*
(SPCH1**0.283)*(SPKO** 0.065)*(SPHK** 0.161)* (SPSG**0.037)*(SPMA** 0.024)*(SPTA** 0.047)*(SPIN**
0.021)*(SPTH** 0.017)*(SPPH** 0.012)*(SPAL** 0.087)*(SPNZ** 0.002)
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index such as MSCI AC Asia Pacific. This result suggests that the nature of global
and regional shocks is subject to a great deal of uncertainty. The absolute level of the
role of their contributions on the local stock price index is less important than its
variation over time.

In Table 6, we estimate the baseline model and its variation using monthly stock
price index. Monthly averaging eliminates larger parts of idiosyncratic daily price
movements than does weekly averaging used in the baseline model. The roles of the
three shocks change substantially. First of all, country-specific shocks are much less
important while global shocks become far more influential. On the other hand, the
role of regional shocks is reduced to a minimum level. Once the influence of global
shocks is taken into account, regional shocks play almost no role. This suggests that
the universality of the stock price trend implied by the US and European stocks.

VI. Conclusion

This paper investigates the extent of global and regional financial integration in
East Asia in the stock market. We employ a structural VAR model to separate the
underlying shocks into “global”, “regional” and “country-specific” shocks. The
estimation results show that country-specific shocks still play a dominant role in East
Asia although their role appears to have declined over time, especially after the 1997
financial crisis. The roles of global and regional shocks have increased in the post-
crisis period.

Comparison with the stock markets of the European countries reveals some
interesting differences between the two groups of countries. First of all, East Asian
stock markets are much less integrated globally or regionally. For instance, global
and regional shocks account for two thirds of stock price movements in Europe but
only one third in East Asia. Secondly, high level of regional integration in Europe
seems to have already been achieved in the 1990s even before the introduction of the
euro and further integration of the financial market has progressed in the direction of
globalization. On the other hand, stock market integration in East Asia seems to be
more balanced in that both global and regional factors have become more important
over time.

The empirical results remain largely unaffected if we use levels instead of
differences of variables or different identification schemes such as the Choleski
decomposition instead of the Blanchard-Quah type long-run restrictions. However,
the relative weights of global and regional factors strongly depend on the definitions
of the global and regional indexes. For instance, using the weights based on the most
recent market value of capitalization dramatically increases (reduces) the role of
China and Hong Kong (Japan) in the regional factor. We also find that the results are
sensitive to the frequency of data employed in the study. For instance, using monthly
data instead of weekly significantly increases the role of global factors, which
explains more than 50 percent of fluctuations in the stock prices. On the hand,
regional shocks become negligible. This suggests that over the long term stock
markets in East Asia follow the global trend



Financial Integration in East Asia: Evidence from Stock Prices ‘ 45

<Table 5> Robustness Checks (Post-Crisis Period) - East Asia

Baseline Model B Model C Model D
UG UR UD|UG UR UD|UG UR UD|UG UR UD
Japan 424 404 171 | 585 268 146| 678 216 106 | 280 234 486
China 29 29 942 5.3 1.8 93.0 7.0 07 922 19 615 36.6
Korea 242 169 589 | 281 155 564 | 281 230 489 | 170 227 603
HongKong | 315 235 451 | 327 233 440| 286 354 36.0| 249 423 329
Singapore 348 163 488 | 292 169 539 | 243 285 472 212 294 493
Malaysia 11.6 70 814 9.8 99 803 | 140 109 751 | 105 91 804
Taiwan 194 86 719| 195 107 698 | 247 154 599 | 131 171 69.7
Indonesia 11.8 91 791 | 138 91 771| 163 119 718 87 152 762
Thailand 12.8 69 803 | 133 85 782| 172 178 649 86 128 786
Philippines | 15.9 6.7 774 83 153 764 | 144 150 707 | 171 55 774
Australia 292 244 464 | 215 361 424| 253 430 317 | 36.6 128 50.6
New Z'land | 11.3 83 804 32 155 812 63 158 779| 154 26 821
Average 20.7 143 651 | 203 158 639| 228 199 572 | 169 212 619

<Table 6> Robustness Checks with Monthly Frequency (Post-Crisis Period) -East
Asia

Baseline Model B Model C Model D
UG UR UD|UG UR UD|UG UR UD|UG UR UD
Japan 66.2 83 256 | 820 37 143 | 969 0.9 22| 518 26 456
China 31.3 12 675 9.2 0.8 90.0| 18.6 21 792 | 289 520 19.0
Korea 75.8 19 223| 587 24 39.0| 49.2 08 50.0| 584 34 382
Hong Kong | 62.8 42 329 | 585 61 354| 785 28 187 | 623 1.8 359
Singapore 77.6 06 218| 652 42 307 | 728 20 252 716 20 264
Malaysia 40.8 1.3 579 | 338 31 631 531 1.7 451 392 44 564
Taiwan 70.4 23 273 | 465 28 50.7 | 50.6 30 464 | 627 41 332
Indonesia 50.8 19 474 | 450 41 509 | 56.1 0.7 432 389 46 56.6
Thailand 421 13 567 | 414 28 558 | 439 13 548 | 288 1.0 701
Philippines | 43.8 14 548 | 382 26 592 | 373 19 608 | 374 35 591
Australia 55.2 101 347 | 645 110 246| 796 56 148 | 58.7 43 370
New Z'land | 47.8 25 498 | 372 77 552 | 337 171 493 | 421 1.6 563
Average 55.4 31 416 | 484 43 474 | 559 33 408 | 484 71 445

Our results also contradict the previous study by Eichengreen and Bayoumi (1999)
who find that East Asian countries are almost as qualified as the EMU countries in
terms of OCA criteria. We find that regional shocks tend to play increasingly more
important role in East Asia as financial markets become more integrated with those
of the United States and Japan. However, their roles are not as important as found in
the EMU countries. We also find that the hypothesis of the endogenous OCA criteria
may not apply to the financial market. In Europe, the extent of globalization or
regionalization of the stock market seems to be hardly different whether a country
participates in the EMU or not.
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Some caveats remain. An investigation of robustness of the empirical results
indicates that the global-regional-country specific decomposition depends on the
definition of the regional and global indexes. Finding ideal indexes for the purpose
remains a subject of future study. Likewise, the fact that decomposition depends on
the frequency of the data - e.g.,, weekly or monthly - poses an important issue in
empirical analysis.
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