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A Study of Monetary and Financial Cooperation in East Asia
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1. Purpose of the Dissertation
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The economic cooperation in the East Asian countries is becoming important along with rapid

economic growth and close economic interdependence in this region for more than two decades. The

Asian financial crisis of 1997 has made the East Asian countries acutely aware of the need to develop

regional monetary and financial cooperation to forestall new financial crisis and to attain stable

economic growth.

The purpose of this dissertation is to examine the possibility of monetary and financial cooperation

in East Asia'.

The regional monetary and financial cooperation has a wide range of scope from loose

information exchange to the most formal monetary union (common currency area). We classify the

monetary and financial cooperation into the four different levels: (i) policy dialogue, (i) system of

regional lender of last resort, (iii) exchange rate policy cooperation, (iv) common currency area. The

1 East Asian countries in the paper refer to ASEAN+3; ASEAN (Association of Southcast Asian

Nations) is represented by Indonesia,

big economics of Northeast Asia, i.c. China,

Japan and Korca.
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highest level of cooperation is to establish the common currency area.

The theory of optimal currency area (OCA) originated from Mundell (1961) and Mckinnon
(1963) gives criteria to constitute a common currency area. The criteria include (i) openness of
economies in the area, (ii) degree of trade integration among the countries in the region, (iii)
similarity of trade patterns, (iv) business cycle synchronization, and (v) mobility of labors in the area.
This paper examines whether the Fast Asian economies satisfy the above conditions (i) through (iv)
to establish the common currency area. We do not discuss the condition (v) in this paper.

The paper is constructed as follows. Chapter 2 presents an overview of economic development in
Bast Asia. This chapter gives background knowledge for the discussions on the monetary and financial
cooperation in the following chapters. Chapter 3, first, briefly reviews how the East Asian countries
recognized the necessity for monetary and financial cooperation after the crisis of 1997 and how they
developed the cooperation after the crisis. After this, Chapter 3 classifies the four levels of cooperation:
(1) policy dialogue, (i) a system of regional lender of last resort, (iii) exchange rate policy
cooperation, (iv) common currency area. Chapter 4 examines whether the East Asian countries satisfies
the criteria on common cuwrrency area by analyzing the trade integration and trade patterns in the
region. Chapter 5 investigates the business cycle synchronization among the East Asian countries by
using the cointegration analysis in econometrics. The results indicate the existence of synchronization
of business cycles in East Asia. This chapter constitutes a main contribution of the paper. Chapter 6

states some conclusions.

2. An Overview of Economic Development in East Asia

This chapter gives background knowledge for discussing monetary and financial cooperation in the
following chapters.

Section 2.1 reviews economic performance in the East Asian countries during the past three
decades in terms of (1) long term economic growth, (2) investment rate, and (3) poverty reduction.
Although the East Asian countries are diversified in terms of territory size, economic development
level, and political and social system, they have enjoyed a long period of macroeconomic stability and
high economic growth, even when the Asian financial crisis hit the vegion in 1997. East Asia is
regarded as the fastest growing region of the world during the past three decades. East Asian high
economic growth has been driven by -the high and rising investments to a considerable extent. East
Asia has made substantial progress in reducing poverty while economic growth was very strong. The
economic growth in East Asia provided a foundation for monetary and financial cooperation in this
region.

Section 2.2 singles out the three main elements as determinants of economic growth which are

common to all countries in the region: (1) agricultural reform, (2) open policy, and (3) high saving



rate and foreign direct investment (FDI). Although no uniform model of development was applied
throughout East Asia, both economic growth strategy and economic growth pattern were broadly similar
among the successful East Asian economies. There were a number of similar conditions favorable for
economic growth in East Asia. Agricultural reform generated a lot of labor supplies and rural savings,
which were transferred and used for industrialization at the early stage of economic development in
East Asia. Open policy promoted both capital formation and the assimilation of new technologies,
which were critical vehicles for the region’s sustainable growth. The high domestic saving rate and FDI
greatly contributed to economic growth in East Asia. Powerful education policy and family policy

affected economic growth positively in East Asian countries,

3. Monetary and Financial Cooperation in East Asia

Chapter 3 provides a framework how we analyze the regional monetary and financial cooperation
in East Asia in this paper.

Sections 3.1 and 3.2 state how East Asia recognized necessity of the monetary and financial
cooperation and how the cooperation progressed after the financial crisis in 1997. While trade and
investment cooperation among East Asian countries had made considerable progress, monetary and
financial cooperation were in blank before the 1997 financial crisis. During the fight against financial
crises, some Bast Asian countries have come to a common understanding that regional economic
cooperation is indispensable to the stable development in economy and finance system. The Asian
financial crisis changed the governments® passive attitudes towards regional monetary and financial
cooperation. East Asian countries have begun to actively discuss the form of East Asian monetary and
financial cooperation and come to some common understanding and implemented some initiatives under
the ASEAN+3 frameworks. Now, the process has been well developed since 1997,

Section 3.3 classifies the monetary and financial cooperation into the four different levels: (i)
policy dialogue, (ii) system of regional lender of last resort, (iii) exchange rate policy cooperation,
(iv) common currency area. The highest level of cooperation is to establish the common currency area.

The theory of optimal currency area (OCA) originated from Mundell (1961) and Mckinnon
(1963) gives criteria to constitute a common currency area. The criteria include (i) openness of
economies in the area, (ii) degree of trade integration among the countries in the region, (iii)
similarity of trade patterns, (iv) business cycle synchronization, and (v) mobility of labors in the area.

In the following chapters, we examine whether the East Asian economies satisfy the above

conditions (i) through (iv) to establish the common currency area,

4. Trade Integration in East Asia

Chapter 4 examines whether the East Asian countries satisfies the criteria on common currency



area by analyzing the trade integration and trade patterns in the region.

After briel review on literature in Section 4.1, Section 4.2 examines the degree of openness of
economies in East Asia. The BEast Asian countries have experienced a remarkable expansion in trade
and have high degree of economic openness in recent years.

Section 4.3 analyzes the degree of closeness among FEast Asian countries. The analysis indicates
that it has reached a level similar to that of European Economic Community, the former EU, when
they commenced the process for their integration. East Asian countries have closer trade relations and
their import and export profiles become more complementary while intra-regional trade experiences
rapid increase. Since the ongoing FTA establishment in East Asia will increase the share of
intra-regional trade among the ASEAN+3, this area will be further eligible to higher level monetary
and financial cooperation in the near future. A growing level of intra-industry trade suggests that East
Asian countries business cycle should be more assimilated and strengthened.

Section 4.4 analyzes the similarity of trade pattern among East Asian countries. The trade structure
in East Asian countries is broadly similar both in existing geographic and commodity structures, which

means that Fast Asian countries is suitable to establish higher level monetary and financial cooperation.

5. Output Co-movements and Business Cycle Synchronization in East Asia

Chapter 5 investigates the business cycle synchronization among the East Asian countries by using
the cointegration analysis in econometrics. The business cycle synchronization is the important
precondition to constitute a common currency area as stated at the end of Chapter 3. Since this chapter
constitutes a main contribution of the paper, we describe a relatively detailed summary.
5.1. Introduction

In order to find out to what extent business cycle is transmitted from one country to another, we
employ three methods: (1) correlation analysis, (2) cointegration analysis in a bivariate model, and
(3) cointegration and common cycle analysis in a multivariate model. First, the correlation analysis
offers a rough and quick measure for co-movements ol outputs between the two countries in the
region. Second, the bilateral model is used to test common trend for each pair of countries as separate
parts. Third, the multivariate model is used to find out common trends in the long run and common
business cycle in the short run as whole countries in the region. On the whole, this study offers a
more complete econometric analysis on the business cycle synchronization in East Asian countries.

This chapter is organized as follows. Section 5.2 reviews literature related to business cycle
synchronization mainly involving East Asian countries. Section 5.3 introduces the main econometric
methods in this paper. Section 5.4 presents the empirical results.
5.2, Literaturc Review

While most studies on East Asia currency area are descriptive, various studies have attempted to
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approach the issue empirically. There are in general three different approaches in the literature that may
be used to test business cycle synchronization among countries. One is correlation analysis that
concentrates on contemporaneous movement by looking at correlations of pair economies. The other is
a principal component analysis to measure the degree of synchrony and interdependence for a group
of nations. The third is to use recent cointegration and common cycle theory to examine the business
cycle synchronization both for pairs ‘and groups of economies.

This study, which uses cointegration and commbn cycles theory by a vector error correction model
(VECM) for quarterly real output per capita of eight Bast Asian countries from 1994Q1 to 2005Q3,
leads to two conclusions about East Asian output fluctuation. There is strong evidence of common
stochastic trend in long-run economic fluctuations across the countries among East Asian countries. In
addition, significant evidence of the presence of cofeature vector exists, i.e. the eight East Asian
countries share common short-term business cycle. Then, significant common business cycles are shared
by all East Asian countries considered, which are suitable for establishing higher level monetary and
financial cooperation such as forming a currency area.

5.3. Methodology

The econometric methods, cointegration and common cycles analysis, are explained in the section.
5.3.1. Methodology for Unit Root Test

We assume the individual output series satisfying the autoregressive model AR(p):

»
Y= au’i‘Zai)’/ it & (5.1)
=
where y, denotes the logarithm of output level of each country at time t for China, Indonesia, Japan,
Korea, Malaysia, Philippines, Singapore and Thailand, and &, is a mean zero white noise process.

Before testing for business cycle synchronization, unit root is checked by the augmented
Dickey-Fuller (ADF) test for individual output series as a preliminary analysis. The ADF test is based
on the regression equation,

pi

Ayt = ,+ 5}’1 ; + Z YiAyl i+ & (5.2)

par
where 7, = Zpla_,«, and 6= Z a;~1. The null and alternative hypotheses are written as:
s =
Het 6=0 vs. Hy: 6<0 (5.3)

The length of lags (p) is determined by the Akaike information criterion (AIC). Simulated
critical values of the ADF test statistic are taken from Mackinnon (1996).
5.3.2 Methodology for Cointegration Test

The next empirical work is to test the existence and order of cointegrations among 1(1) variables.

The likelihood-based cointegration test of Johansen (1991, 1995) and Johansen and Juselius (1990) are
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used to test whether these output series move together in the long run, i.e. whether they have common
stochastic trends.

An n X1 vector of the logarithm of output levels is assumed to have an autoregressive
representation in etror correction form as:

p o1

AY,= u+I1Y (+ D NAY,  +DD,+ ¢, (5.4)
i=

» ¥
where | = — ZA,, li= ZA;“[ and D, denotes a set of dummy variables controlling the abnormal
it =1

effects of the Asian crisis on the output levels between 1997 Q4 to 1998 Q4. The coefficient Il
represents the long-run relationship among the individual output series, while I'; traces the short-run
impact of the past variables. If the rank of Il (= r) is less than n, the matrix [ can be written as:
l=ap', (5.5)
where 3 is nXr matrix. The lincar combination B'Y, is stationary and is called a cointegration vector.
This is a long-run relationship in the sense that while each element of Y. is 1(1) the linear
combination of Y, is reduced to 1(0). The trace statistic and the maximum eigenvalue statistic, which
are proposed by Johansen test the rank of the matrix 1. The critical values for the asymptotic
distributions of both statistics are tabulated in Mackinnon, Haug and Michelis (1999).
5.3.3 Methedology for Common Cycles Test
Vahid and Engle (1993) introduced a concept of “common cycle”. If some linear combination of
a vector of the autocorrelated series is not serially correlated, the vector is called to have a conmunon
cycle.
If the cointegration relation is taken account, equation (5.4) is written as
o
AY,=p+az + 2 DAY,  +DD+ &,
& (5.6)
=BW. +up+DD+ ¢,
where B=(I"\,K, ', \,a), W=(AY, K AY,  v,Z ), and Z =B'Y, .. We examine whether
AY in (5.6) has common cycles. In other wards, we test whether some linear combination of AY,
exhibits uncorrelated time series. Moreover, if such linear combinations exist we find the number of
common cycles. The cointegration represents a-long run relation among the level vector of Y. On the
other hand, the common cycle in A'Y, indicates short-run business cycle synchronization implying
reduced rank in the short-run dynamics. The existence of common cycle in AY is equivalent to the
reduced rank of B. The rank of B (=n-—s) represents the number of common cycles.
Vahid and Engle (1993) proposed a test statistic for testing the hypothesis
Hy i rank(B) =n—s  vs. Hi > rank(B) >n—s. (5.7)

The procedure utilizes the canonical correlations between A Y, and W, after removing the effects of
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dummy variables D.. The test statistic is written as:

Clps) =—(T—(p—1D—1) Z! In(1— 47, (5.8)
where A2(i=1,K,s) are the s smallest squared canonical correlations between AY, and W.. Under the
null hypothesis, this statistic has a x* distribution with s*+sn(p—1)+sr—sn degrees of freedom.
5.3.4 Common Trend and Cbmm«m Cycles

If the time series of ¥ has r cointegration relations and s common cycles, then Y can be
decomposed to a random walk part which is called the “trend” and a stationary part which is called
the “cycle”. They are referred as the common trend and the common cycle. The time series of ¥ has
the following representation:

Y=y, + Fé,, (5.9
where 7:nXm—r), F:nXn—s) matrices, 7,: (n—r) X1 vector of random walk process, and
&+ (n—r) X1 vector of stationary process. If there exist a rX 1 cointegration vector and an sX|
cofeature vector in the elements of a set of 1(1) variables, then those variables must share n—r
common trends and n—s common cycles. When the GDP series of the East Asian countries have a
rX1 cointegration vector and an sX 1 cofeature vector, then trends in those countries move together
in the long-run and also the business cycles move together.

5.4. Empirical Study and Results

In this section, we apply the methodologies summarized in Section 5.3 for the quarterly data of
per capita real GDP in the East Asian countries from 1994Q1 to 2005Q3. The East Asian countries
consist of the core ASEAN (Indonesia, Malaysia, Philippines, Singapore and Thailand), China, Japan
and Korea. As preliminary findings, we show the two facts: (i) Business cycle synchronization among
East Asian countries except Indonesia are visually observed from the graphs of GDP growth rates. (i)
The sample correlation coefficients among the East Asian countries exhibit highly strong coefficient,
which indicates that East Asian countries are closely linked with each other.

The empirical study reveals the two important facts: (i) the per capita real GDP in the region are
cointegrated. In other wards, the GDP series have common stochastic trends in the long run. (ii) The
difference of per capita real GDP series have three cofeature vectors or five common cycles in the
short run.

1t can be concluded that the core ASEAN+3 countries do share both common trend in the long
run and also synchronous business cycles in the short run. The result of this section indicates that the
East Asian countries satisfy the important precondition for creating the common currency area in this

region.



6. Conclusions

This dissertation studied monetary and financial cooperation in East Asia. We classified the
monetary and financial cooperation into the four different levels: (i) policy dialogue, (i) system of
regional lender of last resort, (iii) exchange rate policy cooperation, (iv) common currency area. Since
the highest level of cooperation is to establish the common currency area, the paper mainly focused
on investigating the fourth fevel.

The theory of optimal currency area (OCA) originated from Mundell (1961) and Mckinnon
(1963) gives criteria to constitute a common currency area. The ’criteria include (i) openness of
economies in the area, (ii) degree of trade integration among the countries in the region, C(iii)
similarity of trade patterns, (iv) business cycle synchronization, and (v) mobility of labors in the area.
The paper examined whether the East Asian economies satisfy the above conditions (i) through (iv)
to establish the common currency area.

The finding of the paper are as follows:(i) The East Asian countries have experienced a
remarkable expansion in trade and have high degree of economic openness in recent years. (i) The
degree of trade integration among the countries in the region has greatly increased in terms of both the
index of intra-regional trade and the index of intra-industry trade. (iii) The trade structure in the East
Asian countries is broadly similar in terms of the geographic and commodity patterns.

As for (iv) business cycle synchronization, we applied the methodology of econometrics for the
quarterly data of per capita real GDP in the East Asian countries from 1994Ql to 2005Q3. The
empirical study revealed the two important facts: (1) the per capita real GDPs in the region are
cointegrated. In other wards, the GDP series have common stochastic trends in the long run. (2) The
difference of per capita real GDP series have three cofeature vectors or five common cycles in the
shott run. It can be concluded that the core ASEAN+3 countries do share both common trend in the
long run and also synchronous business cycles in the short run. The result of this section indicates that
the East Asian countries satisfy the important precondition for creating the common currency area in
this region,

The study in this paper suggests that the East Asian countries are now well qualified as a
candidate to establish higher level monetary and financial cooperation such as a fixed exchange rate
regime or even a common currency area in the future.

Although this paper showed that the conditions (i) to (iv) for the common currency area are
satisfied, the paper did not investigate the fifth condition of labor mobility. This study is left for future
research. Although one might believe that the degree of business cycle co-movement should increase
with trade integration in Bast Asia, it remains to be verified by empirical studies. It is unrealistic to
assume that the path to economic integration of East Asia is without impediments. And further work

will certainly be needed in the future to discuss the theory and process of economic integration.
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