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Executive Summary

The prospect of creating a currency union consisting of China, Japan,
and Korea is evaluated using output data. After a brief discussion on
the interactions between the three countries, the study investigates
whether these three countries have common synchronous business
cycles, which are perceived as one of the preconditions of a currency
union. Then, we assess the potential costs of giving up monetary policy
autonomy to form a currency union. It is found that the three national
output series tend to move together in the long run and share common
business cycles. While the output loss estimates depend on assumptions
used to generate shocks, they tend to be small. However, there are
potential conflicts between these countries on the choice of the policy

target of the common monetary authorities.

JEL classification: F33, F41.
Keywords: Common Stochastic Trend, Business Cycles, Output Losses,

Exchange Rate Regime, Asian Economies.
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An Output Perspective on a Northeast Asia
Currency Union’

Yin-Wong Cheung

I. Introduction

The 1997 financial crisis highlights the vulnerability of Asian
countries as a group to one country’s financial instability. Since then,
various initiatives and plans on fostering monetary and financial

cooperation in the region have been proposed to forestall financial
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crises. The proposals include improved dialogues, the establishment of
central bank swap arrangements (the Chiang Mai Initiative), the idea of
an Asian monetary fund, the possibility that currencies collectively peg
to the US dollar or a basket of currencies, the creation of an Asian
currency unit, and the formation of a currency unionl) These
discussions generate some interests in assessing whether the Asian
countries meet the preconditions of an optimum currency area and are
suitable for forming a currency union.?)

This paper examines the prospect of creating a currency union that
consists of China, Japan, and Korea. The formation of a currency union
requires deep commitments from its member countries. For instance,
member countries have to relinquish their monetary autonomy to use a
common single currency. Because China, Japan, and Korea are the three
largest economies in East Asia, it is hard to perceive that an effective
coordination scheme in the region does not involve these three
countries. In Europe, the two largest countries France and Germany are
usually credited for the formation of European Monetary Union and the
launch of the single currency, euro. The Franco-German partnership is
deemed to be pivotal for the migration towards the European currency
union.) Given the European experience, we focus the suitability of an
Asian currency union that comprises China, Japan, and Korea.

The standard literature lists a few criteria for countries to constitute

an optimum currency area.4) Business cycle synchronization is one of

1) See, for example, Eichengreen (2001) and Wyplosz (2002) for discussions of

these proposals and the related references.

2) See, for example, Bayoumi and Mauro (1999), Eichengreen and Bayoumi
(1999), Lee, Park and Shin (2002), McKinnon and Schnabl (2003), and Ng
(2002).

3) See, for example, Eijffinger and Haan (2000) and De Grauwe (2000) for a

detailed discussion of the European Union.
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the major criteria used to evaluate the desirability of a common
currency.5) When business cycles across countries are synchronous, the
cost of using a single currency is reduced because there is less need for
asymmetric monetary policy responses to common shocks, ceteris
paribus. On the other hand, currency union may not be an optimal
monetary arrangement when the countries display asynchronous
business cycles.®)

In the literature, the contemporaneous correlation of output shocks
is commonly used to gauge the degree of business cycle synchronization.
Several approaches have been used to derive output shocks for
correlation calculation. The results, however, are sensitive to the choice
of detrending methods.?) Bayoumi and Eichengreen (1994) popularize
the use of the Blanchard and Quah (1989) decomposition method to
measure the size and correlation of output shocks and assert that the
supply shock correlation is the relevant measure to evaluate the output
shock asymmetry between countries.

Contemporaneous correlation, however, does not necessarily provide
a complete picture. The effects of shocks on economies crucially depend

on the transmission mechanism within and across them. Divergent

4) Mundell (1961) is the seminal study on optimal currency areas. Lafrance
and St-Amant (1999), for example, offer a recent review of the literature on

optimum currency areas.
5) Other criteria include the similarities of trade patterns and levels of

economic development, the degree of trade and financial integration, and
the mobility of labor markets.

6) McKinnon (2001) refers to Mundell (1973) and points out that, in the
presence of risk sharing, asymmetric shocks may not necessarily imply

currency union is not desirable.
7) See, for example, Baxter and Stockman (1989), Harvey and Jaeger (1993),
and Canova (1998).



10 An Output Perspective on a Northeast Asia Currency Union

monetary or exchange rate policies may deem necessary even in the
presence of a high correlation of shocks if the transmission mechanisms
are sufficiently different across the countries. On the other hand, a low
contemporaneous shock correlation does not exclude the possibility that
the economies are in similar phases of a business cycle and do not
require different monetary or exchange rate policies. Thus, we adopt a
complementary approach and directly examine comovement patterns of
national outputs.

The current exercise assesses output synchronization at both
long-run and short-run horizons. First, we investigate whether the
national output data tend to move together in the long run. If national
output data are drifting apart in the long run, it is impracticable, if not
impossible, to pursue a common policy to manage these economies.
Thus, long-run output comovement is a basic condition for currency
union discussion. Second, we determine whether the countries share
short-run cyclical business cycles. After all, most monetary policies are
devised to manage transitory shocks. If the countries under
consideration share long-run growth trends and short-run economic
fluctuations, then a single common currency is a feasible proposition.

The Johansen cointegration approach is used to examine the output
comovement pattern. A currency union has implications for interactions
between all its member countries that go beyond bilateral relationships.
In contrast with the usual bilateral setting embedded in most, if not all,
recent studies on currency unions, the cointegration model is a
multivariate framework that incorporates interactions between all data
series in assessing the output comovement pattern. Further, the error
correction specification derived from a cointegration model provides a
coherent structure to study output comovements in the long-run, effects

of deviations from the long-run relationship on short-run variations,
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and output interactions in the short run. The structure is flexible
enough to accommodate various types of data dynamics in the analysis.

The presence of contemporaneous output comovement is the
relevant information when countries have similar and simultaneous
responses to a common shock. However, due to structural or institutional
differences, countries can display different initial responses to a
common shock even though they react similarly to the shock after an
initial phase. Thus, in studying short-run cyclical cycles, we consider
both "common feature" and "codependenc" business cycles—the former
type of common business cycles requires countries to be in similar
positions throughout a cycle and the latter type allows countries to
behave differently in the initial phase but to be in similar cyclical
phases after some initial period. The inclusion of codependent business
cycles, in addition to common feature ones, alleviates the possibility of
understating the degree of output symmetry between countries and the
desirability of a currency union.

To offer further insight into the prospect of a currency union in
Asia, we quantify the individual countries’ potential output losses of
establishing one. Since the ideal preconditions of a currency union are
rarely fulfilled, there is always a cost for a country to relinquish policy
autonomy and join a currency union. The willingness to join is
undoubtedly affected by potential costs. Thus, in addition to business
cycle synchronization, it is instructive to estimate the individual
countries” potential costs of joining a currency union. It is expected that
the output cost estimate depends on the characterization of an economy
and of shocks affecting it. In this exercise, we evaluate output losses
using a) the model in Ghosh and Wolf (1994) to characterize the
economy, b) shocks estimated by three different techniques, and c) two

policy objectives.
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The remainder of the paper is organized as follows. A brief
discussion of the economic interactions, including trade and investment,
between the three Northeast countries is given in the next section.
Section III offers some preliminary analysis on the real per capita GDP
data from China, Japan, and Korea. Patterns of output comovement are
studies in Section IV. The Johansen cointegration test is used to
determine the empirical long-run relationship among the output data
and the associated error correction model is used to study the links
between the long-run and short-run interactions. In the same section,
we also investigate the presence of common business cycles using the
common feature and codependence tests. Section V evaluates the output
costs of forming a currency union. Using a macro model, the output
losses of individual countries and of the three countries as a group are
calculated under different shock-identifying schemes and policy

objectives. Some concluding remarks are given in Section VL



II. Recent Developments

What is the prospect of a Northeast Asia economic bloc? As recent
as the turn of the millennium, China, Japan, and Korea were not
members of any regional economic or trade establishments. Indeed, the
discussion on the integration between China, Japan, and Korea is quite
recent and scant. Japan and Korea operated mostly within the
framework of the General Agreement on Tariffs and Trade and the
succeeding World Trade Organization, to formulate their trade policies.
China, in fact, only joined the World Trade Organization in December
2001. However, the desire for improved co-ordination after the 1997
financial crisis offers an incentive for the three Northeast Asian
countries — China, Japan, and Korea to co-operate and deepen integration.

Even though a currency union is unlikely to happen immediately, the
prospect of enhancing integration between the three countries attracts
certain interest among policymakers and think tanks. For instance, in
2001, the Japanese Cabinet Office published a study that, among other
things, examined the prospect of forming a free trade area encompassing
China, Japan, and Korea®) The study suggested that, while a China-
Japan-Korea free trade area offers a potentially larger economic benefit, a
two-country Japan-Korea free trade area might entail a less painful
adjustment process and, thus, "might be considered as a first step toward

a larger free trade area.")

8) See Cabinet Office, Government of Japan (2001).
9) Some other studies on the possible China-Japan-Korea economic cooperation

are Schott and Goodrich (2001), and Scollay and Gilbert (2001). Cho (2000)
offers an account of the trade between China, Japan, Korea, and Southeast

Asia countries in the pre-modern time. Nam (2003) provides a detailed
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Possibly, the Japanese Cabinet Office’s inquiry on a free trade area
consisting of China, Japan, and Korea was a consequence of an initiative
that was proposed in November 1999 by officials from these three
countries to investigate the prospects of economic cooperation. In
November 2000, three research organizations—the Development Research
Center of the State Council of China, the National Institute of Research
Advancement of Japan, and the Korea Institute for International Economic
Policy —formally launched a joint research program on '"Strengthening
Economic Cooperation among China, Japan, and Korea." In the first three
years, the joint research program focused on trade facilitation (2001),
mutual investment between the three countries (2002), and finally,
"Economic Effects of a Possible Free Trade Area among China, Japan, and
Korea" (2003).10)

The pace of integration between China, Japan, and Korea is quite
fast in the recent years. Specifically, the volume of trade between these
three countries has experienced astonishing growth along with, albeit
slowly, changes in institutional arrangements. With China’s WTO
accession, further integration is widely anticipated.

As evidenced in Table 1, the trade between China, Japan, and Korea
increased at a rate faster than the world tradell) During the last
decade, the average annual growth rate of the bilateral trade is 14%
between China and Japan and is 58% between China and Korea. On the

other hand, the world trade grew at an average annual rate of 5.68%

account of trade between China and APEC economies.
10) See National Institute for Research Advancement of Japan (2002).
11) The trade data in the table, as those in the other tables, were based on

Chinese sources. It is well known trade that data from different national
sources differ from each other. However, our discussion is not qualitatively

affected by these differences.
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from 1991 to 2002. Indeed, the trade volume between China and these
two countries was quite non-trivial — the total trade between China and
these two countries accounted for 1.16% of world trade in 2002. If the
trade between Japan and Korea is included, then the trade among these

three countries accounted for 1.45% of world trade.

Table 1. China’s Trade with Selected Economies
(Unit: US$ Million)

Japan Korea
A. Exports
1991 10,252 2,179
2002 48,483 15,508
Proportion of China’s Exports
1991 0.142 0.030
2002 0.149 0.048
Average Annual Growth Rate
91-02 13.85 57.06
B. Imports
1991 10,032 1,066
2002 53,489 28,581
Proportion of China’s Imports
1991 0.157 0.017
2002 0.181 0.097
Average Annual Growth Rate
91-02 14.41 62.55
C. Total Trade with China
1991 20,284 3,245
2002 101,972 44,089
Proportion of China’s Trade
1991 0.149 0.024
2002 0.164 0.071
Average Annual Growth Rate
91-02 13.69 57.92

Note: Panel A gives China’s exports to Japan and Korea. It also gives these exports as
proportions of China’s total exports and the average annual growth rates of these exports.

Similar information for imports and for total trade is provided in Panel B and Panel C.
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After normalizing their diplomatic relationship in 1992, Korea and
China has enjoyed a rapid growth in bilateral trade—the average
annual growth rate exceeded 57%. Indeed China overtook the US as
Korea’s largest export market in 2003. Japan, on the other hand, was
China’s large trading partner and accounted for 16.4% of China’s trade
in 2002. The figures underscore the trading intensity between the three
Northeast Asian countries. Indeed, China traded more with the other
two Northeast Asian countries than with the other two Greater China
economies namely Hong Kong and Taiwan.

The Japanese and Korean foreign direct investments in China were
presented in Table 2. Again, the Japanese and Korean investments in
China increased quite substantially between 1991 and 2002. The average
growth rate of investment in China is 23% for Japan and 48% for
Korea. If one excludes Hong Kong and Taiwan, which are known to
provide the lion share of foreign direct investment in China, Japan and

Korea are two main foreign investors in China.

Table 2. Foreign Direct Investment Inflow to China
(Unit: US$ Million)

Korea Japan
Inflow to China
1991 119* 533
2002 2,721 4,190
Proportion of China’s FDI
1991 0.01* 0.12
2002 0.05 0.08
Average Annual Growth Rate
91-02 48.11° 23.14

(IE0)

Note: The table gives the foreign direct investment from Japan and Korea to China.
is the 1992 figure and "+" the 1993-2002 figure.
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Both Tables 1 and 2 suggest that China, Japan, and Korea have
extensive trade and investment interactions. The trend is likely to
persist in the near future. The extensive interaction between these
countries provides a good foundation for advancing integration to a

higher level.



III. Data and Preliminary Analysis

The data considered in this study are quarterly real per capita GDPs
of China, Japan, and Korea. The data are seasonally adjusted and
expressed in logarithms. The sample period is from 1993:IV to 2001:IV.
The sample is selected according to the liberalization processes in China
and Korea. Specifically, China had a substantially controlled economy
before the early 1990s. Extending the data series backwards would not
yield more information relevant to assessing output integration. The
data are retrieved from the CEIC and International Financial Statistics
databases. For brevity, the quarterly real per capita GDP data are
referred to as GDP or output data henceforth.

As a preliminary analysis, the augmented Dickey-Fuller (ADF) test
for a unit root is performed on individual output series. The ADF test

is based on the regression equation,

P
AX” =c+ Tit + §iXit—1 + Zj:l ai/AXitfj +Tu,

)

where X is the country i's GDP at time t for i = China, Japan, and
Korea. Under the unit-root hypothesis, §;=(. A trend or a constant or
both are included if they are significant in the ADF test. The lag
parameter (p) is chosen to eliminate serial correlation in the estimated
residuals.

The unit root test results of the GDP series and their first differences
are reported in Table 3. The null hypothesis of a unit root is not rejected
by GDP data themselves but is rejected by their first differences. That

is, the three output series are difference stationary. The diagnostic
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Q-statistics indicate that the lag specifications are appropriate, and there
is no evidence of serial correlation in the estimated residuals. The
inference is consistent with the conventional findings that real per
capita GDP data series are unit root processes. Hereafter, we treat the

GDP series as I(1) processes.

Table 3. Augmented Dickey-Fuller Test Results

Levels First Differences
Test Statistic (lags) Q(4); Q(8)  Test Statistic (lags)  Q(4); Q(8)
China -2.08 (4) 2.67; 8.87 -8.54* (3) 4.39; 9.04
Japan -1.56 (3) 0.09; 7.52 -5.14* (2) 0.08; 5.67
Korea -2.09 (1) 2.70; 9.61 -2.49* (1) 244; 4.02

Note: The results of applying the augmented Dickey-Fuller test to the national real per
capita GDP data are reported. Lags are selected to remove serial correlation in
the estimated residuals and are given in parentheses next to the test statistics.
The Box-Ljung statistics based on the first four and first eight serial correlations
of the estimated residuals are given under the heading "Q(4) and Q(8)." All the
reported Q-statistics are not significant. "*" indicates significance at the 5% level
(Cheung and Lai 1995).



IV. Common Long-Run and Short-Run Cycles

The I(1) non-stationary property suggests that individual output
series tend to drift around without an anchor or steady state. If these
output series drift in different directions, then it will be difficult to
adopt a common currency and pursue a common monetary policy to
manage these economies. In the following subsection, the Johansen
(1991) cointegration test is used to test whether these I(1) output series
move together in the long run or, technically speaking, whether they

have common stochastic trends.
1. Common Stochastic Trends

The Johansen cointegration test is conducted as follows. Let X; be
the nx1 vector containing the three output series (that is, n = 3), which

can be modeled by a (p+1)-th order vector autoregression process:

1
X, =u+Y"yX _ +¢, )

where |, is the intercept term and ¢, is the vector of innovations.
The lag parameter, p, is chosen to set the serial correlation of resulting
residuals to zero. The Johansen test statistics are devised from the
sample canonical correlations between AX, and X, , adjusting for all
intervening lags. To implement the procedure, we first obtain the least
squares residuals from

AX; = aul + Zil FiAthi + glt’

and
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X, , =M+ zi’;ll"iAXH +e, 3)

where ;4 and 4, are constant vectors. Next, we define the matrices
Q,=T"% 2%, for i j=1,2 and T is the sample size. The Johansen test
is based on the eigenvalues, A1 2...2 Ay, of @,Q;Q, with respect to
Q,. A;’s are the squared canonical correlations between 24X, and X, ,
adjusting for all intervening lags. The trace statistic,

L=-TSaln(-2) o<, <nq @

tests the null hypothesis that there are no more than 5 cointegrating
vectors. For the null hypothesis of r against the alternative of r+1

cointegrating vectors, we use the maximum eigenvalue statistic,

Ao =-Th(1=2,.,) 6

The eigenvectors v, ... ,v, associated with the eigenvalues A1 > ... 2
M. are the sample estimates of the cointegrating vectors.

The cointegration test results are reported in Table 4. The lag
parameter, p, is set to 3, which gives insignificant Q-statistics, and thus,
adequately accounts for the inter-temporal dynamics in the data (see
Table 5). Both the trace and maximum eigenvalue statistics reject the
hypothesis of no-cointegration but not the hypothesis of there is one
cointegrating vector. That is, the output data are cointegrated with one
cointegrating vector. The cointegration result implies that, even the
individual output series wander randomly over time on their own, they
are driven by common stochastic trends and, hence, have synchronous

long-term movements. Despite the differences in output mixes, corporate
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cultures, and infrastructures, the Johansen test statistics indicate that the
output series of China, Japan, and Korea share some common stochastic

trends, move in tandem, and do not drift apart in the long run.

Table 4. Cointegration Test Results

Max Statistic Trace Statistic
r=2 1.14 1.14
r=1 13.59 14.73
r=20 37.55% 52.28*

Note: The Johansen maximum eigenvalue test and trace test statistics are reported,
respectively, under the headings "Max Statistic" and "Trace Statistic." The 5%
level significance is indicated by "*"(Cheung and Lai 1993). The lag parameter is
3. The estimated cointegrating vector is (1, 5.39, -2.90) with the China coefficient
normalized to 1. The chi-square test statistics for the significance of individual
cointegrating coefficient estimates are, respectively, 23.32, 20.77, and 33.03. That

is, each of the cointegrating coefficient estimates is significant.

The cointegration of output data may be viewed as a necessary
condition for forming a currency union. If the output series are not
cointegrated, they drift apart in the long run, and it is difficult to
effectively manage the three economies using a common monetary
policy and a common currency. Thus, the cointegration result, which
implies the national output data are synchronous in the long run, is
supportive of the concept of a currency union between China, Japan,

and Korea.
2. Vector Error Correction Model

Since the GDP data are cointegrated, a vector error correction model

(VECM) is used to examine the interactions between the output growth
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rates. The VECM is given by

AX, =u+" TAX,  +aZ, ,  +¢, (6)

t—p-1

where 4 is a vector of constants, Zip1 is the error correction term
given by A'X,,,, and § is the estimated cointegrating vector. The
responses of output growth to short-term output movements are
captured by the I'; coefficient matrices. The ¢ coefficient vector reveals
the speed of adjustment to the error correction term, which measures
deviations from the empirical long-run relationship.

The estimates of (6) are reported in Table 5. As indicated by the
diagnostic Q-statistics, the fitted models are adequate in the sense that
the residual estimates display no significant serial correlation. The
China equation has the highest adjusted R-squares, which is followed
by the Korea equation and the Japan equation. A few observations are
in order. First, the Chinese growth rate but not the other two is
significantly affected by the error correction term. In the trivariate
system, China is the only country adjusts to deviations from the
empirical long-run output relationship. Using the Granger causality
terminology in the VECM framework (Granger and Lin 1995), Chinese
output is caused by the other two economies in the long run. The result
is consistent with the view that China is still at an early development

stage and its growth is likely to be sensitive to the external environment.12)

12) The discussion in Section 2 underscores the linkages via trade and
investment. China has evolved from a relatively autarkic economy with a
trade-to-GDP ratio of 0.11 in 1979 to an economy with a ratio of 0.48 in
2002. In 2002, China’s trade-to-GDP ratio is larger than the Japan's one
(0.19) and smaller than the Korea’s one (0.66). Also, exports to Japan and

Korea accounted for 20% of China’s total exports.
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Japan and Korea are relatively matured economies and do not response
to the error correction term.

The coefficient estimates of the lagged growth variables, which
describe the short-run output interactions between these countries,
display a clear pattern. The output variation is transmitted across
borders mostly according to the perceived relative economic dominance:
China is affected by lagged Japanese and Korean output growth rates,
Korea is affected by lagged Japanese growth rates only, and Japan
responds only to its own lagged growth. The own lagged growth effect
is negative —indicative of some kinds of mean-reverting growth dynamics.
The cross-country output effect, on the other hand, is predominately
positive. The positive spillover effect is a potential source of synchronous
movements in these economies. Conceivably, a currency union arrangement
can exploit the spillover effect and internalize the benefit.

Japan’s strong economic influence is directly related to its size and
to its massive foreign direct investments in Asia. Despite its recent
economic troubles, Japan is still the most advanced economy in the
region and is considered as one of the locomotives of the Asian and the
world economy. Even though it is smaller, Korea has a relatively
vibrant economy and considerable amount of foreign direct investments
in China. The apparent absence of China effects is not surprising. As a
new comer to the stage of the world economy, China is still at its early
stage of economic development and exerts a relatively small impact on

the other two economies.13)

13) Though the data did not reveal the Chinese effects, it is conceived that
both Japan and Korea are increasingly dependent on China for their

exports (see, for example, Williams 2002).
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Table 5. Vector Error Correction Models

China Japan Korea
Constant
0.040* -0.001 0.004
(8.729) (-0.095) (0.176)
ECT -0.051* -0. 045 0.123
(-3.590) (-1.209) (1.717)
CH GDP(-1) -0. 696** -0.192 0.457
(-4.793) (-0.500) (0.623)
CH GDP(-2) -0. 591* 0.069 0.730
(-4.963) (0.219) (1.212)
CH GDP(-3) -0. 597* -0.195 -0.106
(-4.475) (-0.554) (-0.157)
JP GDP(-1) 0.199** -0.692* 1. 178*
(1.787) (-2.359) (2.094)
JP GDP(-2) 0.079 -0.724* 1.748*
(0.629) (-2.178) (2.745)
JP GDP(-3) -0.065 -0.314 2. 098*
(-0.491) (-0.899) (3.135)
KO GDP(-1) 0.139* 0. 225 0.164
(2.252) (1.380) (0.526)
KO GDP(-2) 0.045 0.056 0.018
(0.773) (0.366) (0.062)
KO GDP(-3) 0.000 0.167 -0.558*
(0.024) (1.187) (-2.068)
Adjusted-R? 0.726 0.354 0. 513
Q) 3.197 1.082 2.267
(0.525) (0.897) (0.687)
Q(8) 5. 425 8.672 4.904
(0.711) (0.371) (0.768)

Note: The estimates of the vector error correction model for the output data from
China, Japan, and Korea are presented. Robust t-statistics are given in
parentheses below the parameter estimates. ™" and "*" indicate significant at
the 5% and 10% level, respectively. ECT is the error correction term. Q(p) is the
Q-statistic calculated from the first p sample autocorrelations with the associated

p-value given in the parentheses underneath.
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3. Common Feature and Codependent Business Cycles

For the usual conduct of monetary policy, short-run output fluctuations
are a prominent concern. When shocks are asymmetric and national
business cycles are asynchronous, a common currency and a common
monetary policy are ineffectual in combating shocks to the countries
and fine-tuning economic activities. Thus, business cycle synchronization
has significant implications for a common single currency discussion.
From the previous subsection, we know that the GDPs of China, Japan,
and Korea share common long-run cycles. However, there is no direct
evidence that these three countries share common business cycles. In
this subsection, we directly test for the presence of common business
cycles.

Output growth correlation patterns are usually employed to gauge
cyclical variations in business cycles. Engle and Kozicki (1993) advocate
the use of the common feature test to detect common serial correlations
and, hence, common business cycle behavior. The intuition behind the
common feature analysis is as follows. Suppose the elements of AX;
share a common temporal dynamics. Then, by forming an appropriate
linear combination of AXj/s, we can eliminate the effect of the common
component. Thus, the presence of a common cycle, which is routinely
measured by serial correlation in the literature, implies the existence of
a linear combination of AXjs that is not correlated with the past
information set.

Vahid and Engle (1993) devise a procedure to test for common serial
correlation cycles in the presence of cointegration. The procedure
amounts to finding the sample canonical correlations between AX; and
W(p)=(AX],...AX]_,,Z, ), where is the Z,_, error correction term.
The test statistic for the null hypothesis that there are at least s
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cofeature vectors is given by
C(p.s)=—(T-p-DY, In(1-4)) 7)

where 4; is the j-th smallest squared canonical correlations between
AX; and W(p). The dimension (rank) of the cofeature space is the
number of statistically zero squared canonical correlations. Under the
null hypothesis, the statistic C(p,s) has a ,2 -distribution with $ + smp
+ sr - sn degrees of freedom.

The concept of a common feature requires that the data respond to
shocks simultaneously and are in similar phases throughout a business
cycle. Specifically, for countries to share common feature business
cycles, the entire time profiles of their reactions to common shocks have
to be similar. If countries have different initial responses to a given
shock, there will be no common feature. Because of country-specific
factors including institutional structures and capital/labor input, shocks
can initially propagate through countries at uneven speeds and
countries can have dissimilar initial responses to shocks. Nonetheless,
even with unequal initial responses, the countries can react fully and
symmetrically to the shock in later periods. The common feature test
will have low power to detect this type of common business cycles
because it does not allow for dissimilar initial responses to shocks.

Vahid and Engle (1997) propose the codependence statistic to test for
the presence of business cycles in which countries initially have
different reactions to shocks but share common cyclical movement after
the early phase. Technically, a system of time series is said to be
codependent if impulse responses of the variables are collinear beyond
a certain period. A codependent cycle allows the series to have different

initial responses to a shock but requires them to share a common
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response pattern after the initial stage. The notion of codependence is
a generalization of common feature, which requires the variables to
have collinear impulse responses for all periods. In fact, a common
serial correlation feature cycle is a codependent cycle with the initial
period (that allows for differential responses) being an empty set.
Without restricting the initial effects on the variables, the notion of
codependent cycles makes it operationally feasible to model a general
class of business cycles. The test statistic for the null hypothesis that

there are at least s codependent vectors after the k-th period is
Clk,ps)==(T-p-1Y "' Infi-[1,()ra, ()]} ®)
where 1,(k) > ... 2 11(k) are the squared canonical correlations
between AX, and W(kp) = (AX_ i AX . Z,1), and dj(k) is given by
dik) =1, for k=0
and

d,(k)y=1+2%" p,(@AX)p, (YW (k,p)) fork=1 (9

where p (y,) is the sample autocorrelation of y, at the ,-th lag, ,
and ,, are the canonical variates corresponding to (k). Note that when
k=0 the codependence test statistic C(kp,s) is reduced to the common
feature test statistic C(0,p,s) = C(p,s). Under the null hypothesis, the
statistic C(kp,s) has a ,2-distribution with @ + snp + sr - sn degrees

of freedom.
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The common feature and codependence test results are given in
Table 6. The common feature test does not reject the hypothesis of s=1
but rejects both the hypotheses of s=3 and s=2. The evidence suggests
the presence of one cofeature vector and, hence, common business
cycles among China, Japan, and Korea. Thus, in addition to common
long-term cyclical movements, the three largest Asian economies share
common short-term business cycles. As argued earlier, the presence of
common business cycles is a key precondition of a currency union.

On the presence of codependence, results in Table 6 show that, for
k=1, the data reject the hypothesis of s=3 but not those of s=1 and s=2.
Literally, the evidence is for the presence of two codependent vectors
and, hence, for the presence of codependent business cycles. However,
we know that a common feature is a special case of codependence, and
one cofeature vector was reported. The codependence results should be
properly interpreted as evidence of the presence of one codependent
vector for common feature business cycles and one for codependent
business cycles. That is, in addition to completely synchronized
common business cycles, the countries share common cycles in which
they have differential responses to a common shock in an initial state
of three months. After the initial state, the national business cycles are
synchronous. Apparently, the degree of diverse initial responses
revealed in Table 6 does not represent a big negative factor for a
currency union proposal.l¥) The findings reported in Table 6 are

undeniably a positive evidence for a currency union in the region.

14) McKinnon and Schnabl (2003) use a different approach to assert that the

business cycles of East Asia economies are highly synchronized.
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Table 6. Common Feature and Codependence Test Results

Common Feature Test Co-Dependence Test
S d S d Degree of
Null  ZqHae Statistic quate Statistic C &
Canonical Canonical Freedom
- C(p’ S) . (p/ k/ S)
Correlation Correlation
S=1 0.329 10.390 0.154 3.359 8
S=2 0.532 30.117* 0.427 17.304 18
S=3 0.744 65.584* 0.940 75.308* 30

Note: Under the null hypothesis, the common feature test statistic C(p,s) and the
codependence statistic C(p,k,s) have an asymptotic ,2distribution with Ssnp+sr
—sn degrees of freedom, where in this exercise n=3, p=3, and r=1. "*" indicates

significance at the 5% level.



V. Potential Output Loss

The output synchronicity results in Section 4 indicate that China,
Japan, and Korea are potential candidates of a currency union because
their output data move closely together in both the long and short run.
The commonality of output variations potentially reduces the costs of
adopting a single currency and pursuing a common stabilization policy.
While there are benefits of forming a currency union, there are costs
too. It is conceived that benefits come at the microeconomic level and
are originated from, for example, the gain in economic efficiency,
reduction in transaction costs, and elimination of foreign exchange
uncertainty. On the other hand, costs are related to macroeconomic
management. Joining a currency union implies the monetary authorities
have to relinquish policy autonomy and lose the capacity to fine-tune

the economy.
1. The Model

In this subsection, we use the Ghosh and Wolf (1994) setting to
illustrate the output cost of relinquishing monetary policy autonomy to
join a currency union. The model assumes nominal wage rigidity to
establish the benefits of autonomous monetary policy. Before joining a
currency union, individual countries use their own monetary policies to
fine-tune their economies in the presence of adverse shocks to achieve
full employment. However, under a currency union arrangement, a
common monetary policy is used to combat a union-wise shock, which
is a function of shocks to its member countries. Since the currency

union shock is not necessary the same as individual shocks, the
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pursuant of a common policy does not necessarily achieve full
employment in all member countries and, hence, induces the output
cost of joining a currency union.

Consider the scenario before joining a currency union. Let a
country’s output be given by

0, :e‘g’lta, (10)

where ¢, is a productivity shock, / is labor employed in period
and () ¢ 4 ¢ 1 is the labor share. The real wage is equal to the marginal
product of labor. The nominal wage rate, ¢, is downward sticky and
is based on information available at ¢-1,

log(w, ) =log(E,_, p, ) +log(@) + 6, +(a=Dlog(l) ~ (11)

where p; is the price level, and E, , is the expectations operator
based on information available at time ¢-1. It is assumed that the wage
is set (given the expected price and expected productivity shock) to
clear the labor market; thus, ; is the equilibrium employment level.

Since the nominal wage is only rigid downward, the wage rate
adjusts to clear the market if the unexpected productivity shock
(=0,—E,_,0) is positive. However, if the unexpected productivity
shock ¢, is negative, the wage rate does not move down and the actual
ex post labor demand (/) is given by

log(p, )+6,+(a—1log(l, ) =log(w,) (12)

Note that / does not represent the equilibrium employment level. If

the country is not in a currency union, monetary policies can be used
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to offset the adverse shock and restore labor market equilibrium by

setting the price at the level

log(p, ) —log(E,p,)=—¢,. (13)

In this case,

log(pr ) + 9; + (0{ - 1) IOg(Z_) = log(wt )
=log(E, , p,)+E,.6, +(a-1)log(). (14)

Now suppose the country forms a currency union with another

country. Let the productivity shock to the currency union be & which
is a combination of shocks to the two member countries. Further,

assume the currency union’s monetary authorities pursue a stabilization

policy similar to (13) and set the union’s price level (z) according to

log(p;)—log(E,_ p;/)=—¢/. (15)

When ¢,< &6, the policy (15) does not yield full employment for the
country under consideration. From (10), (12), and (15), the country’s

output loss, in percentage term, is given by

L =1-exp[(e, —&)a/(1-a)] (16)

See Ghosh and Wolf (1994) for a detailed discussion of the model,
interpretations, and caveats. In the following, equation (16) is used to
evaluate the nations’ output costs of forming a currency union. It
should point out that (16) is quite simple and is meant to provide an

initial estimate of the cost of joining a currency union
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2. The Estimated Output Cost

According to equation (16), the output loss of joining a currency
union depends on three factors: the shock to the economy ¢, the shock
to the currency union & and the labor share o. To check the
robustness of our exercise, we consider ¢'s obtained from three
alternative approaches. The vector error correction model in Section 4 is
used to generate the first set of shocks. The Hodrick-Prescott filter gives
the second set of shocks. The supply shocks constructed using the
Blanchard-Quah method are the third candidate considered in this
exercise.

The shock to the currency union ¢ is defined in two alternative
ways. First, we assume that the monetary authorities in the currency
union stipulate the shock to the union as the GDP-weighted average of
individual country’s shocks. Next, we assume the currency union shock
is the simple average of shocks to individual countries. For simplicity,
we label these two definitions of currency union shocks as the
GDP-weighted average shock and the simple average shock hereafter.
We also consider the value of the labor share parameter 4 in the range
from 0.3 to 0.7.

Table 7 presents the estimates of percentage output losses. A few
observations are in order for the results based on the GDP-weighted
average shock. First, as indicated by (16), a larger o parameter is
associated with a higher percentage of output loss. Intuitively, the
output loss in the model is due to the inability to restore the labor
market equilibrium. Thus, a large labor share implies a large output
loss, ceteris paribus. The labor share effect can be quite pronounced. In
the case of Korea, when the shocks are computed from the vector error

correction model, the output loss increases from 0.6% to 1.35% when ¢
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increases from 0.5 to 0.7.

Second, the rankings of national output loss estimates are the same
across the three shock-estimation methods. Korea always has the largest
percentage output loss estimate while Japan has the least. The rankings
appear consistent with the way the currency union shock is defined.
Because Japan is the largest economy in the group and the currency
union shock is defined as a GDP-weighted average shock, the
stabilization policy will response more to shocks originated from Japan.
Again, consider the case of ¢ = 0.7 and the vector error correction
model. The output loss estimates are 0.22%, 0.08%, and 1.35% for
China, Japan, and Korea, respectively. The Korean estimate is about 17
times larger than the Japanese one.

Even for the simple average currency union shock, Korea tends to
have the highest percentage output losses. That is, the large Korean loss
is not entirely due to its weight in defining the currency union shock.
Further, the choices of shock-estimation methods and labor share values
have no implication for the relative ranking of national output loss
estimates. A possible reason for the result is that shocks to Korea are
less similar to those in the other two countries such that the term
(g,— &) is always large for Korea.

Third, the output loss estimate appears quite sensitive to the method
used to extract the shocks. Among the three shock-estimation methods,
the Hodrick-Prescott filter yields the largest output loss estimates for
China and Korea, and the vector error correction model tends to give
Japan a larger output loss estimate. The variation of loss estimates is
quite wide. In the case ¢ = 0.7, the Chinese estimates range from 0.21%
(Blanchard-Quah method) to 0.57% (Hodrick-Prescott filter), the
Japanese estimates from 0.04% (Blanchard-Quah method) to 0.08%

(vector error correction model), and the Korean estimates from 1.35%
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(vector error correction model) to 3.18% (Hodrick-Prescott filter). The
results highlight the importance of the shock-estimation method in
evaluating output losses of joining a currency union.15)

Fourth, the percentage of output loss for the three economies as a
group is reported in Table 7 under the row labeled "All Three." For the
cases under consideration, the output loss of the group is less than
0.13% (Hodrick-Prescott filter and ¢ = 0.7). Recall that the output loss is
derived under the assumption that individual monetary authorities can
perfectly fine-tune their economies and, thus, the output loss should be
properly interpreted as an upper bound of potential losses. The loss
appears small compare with some estimates of the potential benefits of
a currency union. For example, in an earlier study (Commission of the
European Communities, 1990), it is estimated that the cost savings for
the European countries to adopt a single currency are between 0.3% to
0.4% of the aggregate GDP. The benefit of price convergence, which is
a likely consequence of creating a currency union, estimated by
Hufbauer et al. (2002) is 0.55% of the world GDP. If a common
currency for the three Asian countries generates a similar magnitude of
savings, then the benefits of forming an Asian currency union will
outweigh the estimated output loss.

While the potential gain may offset the potential loss in forming an
Asian currency union, there is a re-distribution issue. As evidenced in
the Table, the output loss of a small country can be quite high. At the
same time, a small economy is likely to achieve a low level of cost
savings from gain in economic efficiency and reduction in transaction

costs. Thus, without an appropriate re-distribution scheme, a small

15) The result is comparable to the sensitivity of the estimated benefits from
free trade derived from different specifications reported in, for example,
Brown et al. (2002) and Scollay and Gilbert (2001).
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economy may not elect to join the union because the cost for it to join
the currency union can be higher than the benefit. Obviously, there are
other (economic and political) factors affecting the decision of joining a
currency union. Nonetheless, our discussion offers one perspective to
analyze the situation.

The output loss estimates based on the assumption that the currency
union shock is the simple average of the shocks to its members are
comparable to those based on the GDP-weighted average specification.
Specifically, the effects of labor share parameter & and shock-estimation
methods on the estimated output losses are qualitatively similar to
those derived from the GDP-weighted average shock. However, the use
of the simple average shock as the policy target has significant
implications for the rankings of output loss estimates. Similar to the
previous case, Korea still has the highest output loss estimates.
However, in the current case China, instead of Japan, has the lowest
loss estimates. Further, the Japanese output loss estimates under the
simple average shock are higher than those under the GDP-weighted
average shock while the opposite is true for the other two countries.

For the three countries as a group, the simple average shock yields
output loss estimates that are unambiguously higher than the
GDP-weighted average shock does. Indeed, the output loss can go
above 0.5% of the group output (a=0.7 and vector error correction
model). The results strongly suggest that the policy leaning towards the
simple average shock, rather than the GDP-weighted average one, leads
to a higher level of aggregate output loss. Nonetheless, it is conceivable
that, in the absence of re-distribution of gains and losses, Japan with
the largest economy in the group would prefer the policy abating the
GDP-weighted average shock while the two other countries would

favor the one that focuses on the simple average shock.
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The output losses in US dollars are presented in the Appendix.
Comparing the output losses under two different types of currency
union shocks, it is obvious that the policy target of the simple average
shock imposes a heavier output cost on the three nations as group than
the one based on the GDP-weighted average shock. The Japanese
output loss under the simple average shock alternative is substantially
larger than that under the GDP-weighted average shock. In fact, for all
the cases under consideration, Japan has the incentive to pay off the
other two countries to reach the policy target of managing the
GDP-weighted average shock. Thus, given the relative output gains and
losses under these two types of currency union shocks, it is plausible
for the common monetary authorities to select the GDP-weighted
average shock as the policy target if the countries can compromise and
reach a mutually agreeable re-distribution scheme.

Table 7 contains output loss estimates for a range of labor share
values. Nevertheless, it is instructive to consider the losses corresponding
to some '"reasonable" estimates of labor shares. To this end, we adopt
the 1993-1996 labor share figures from Harrison (2002) and calculate the
corresponding output losses.16) Specifically, the labor share parameter is
set to 0.36 for China, 0.59 for Japan, and 0.49 for Korea.

Table 8 presents percentage output losses for specific labor share
figures. The estimated loss ranges from 0.038% to 0.138% for China,
from 0.024% to 0.403% for Japan, from 0.446% to 1.367% for Korea, and
from 0.041% to 0.39% for the three countries as a group.

16) Since the China figure is not available, we assume China is a member of

Harrison’s "bottom-middle" income group.
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Table 7. The Average Output Losses in Percentages

GDP-Weighted )
Simple Average Shock
Average Shock
VECM HP Filter BQ VECM HP Filter BQ
a =07 China | 0222 0.565 0.213 0.158 0.274 0.164
Japan | 0.079 0.058 0.039 0.651 0.527 0.318
Korea | 1.355 3.185 1.750 1.060 2228 1.314
All Three| 0.110 0.133 0.084 0.639 0.546 0.335
a =06 China | 0143 0.365 0.137 0.101 0.176 0.105
Japan | 0.051 0.037 0.025 0.420 0.340 0.205
Korea | 0.887 2.099 1.148 0.691 1.466 0.855
All Three| 0.071 0.086 0.054 0413 0.353 0.216
a =05 China | 019 0.245 0.092 0.068 0.118 0.070
Japan | 0.034 0.025 0.017 0.281 0.228 0.137
Korea | 0.598 1.421 0.774 0.464 0.988 0.575
All Three| 0.047 0.058 0.037 0.276 0.236 0.144
a =04 China | 0.064 0.163 0.061 0.045 0.079 0.047
Japan | 0.023 0.017 0.011 0.188 0.152 0.091
Korea | 0.401 0.957 0.520 0311 0.664 0.385
All Three| 0.032 0.039 0.024 0.184 0.158 0.096
a =03 China | 0.041 0.105 0.039 0.029 0.051 0.030
Japan | 0.015 0.011 0.007 0121 0.098 0.059
Korea | 0.259 0.620 0.337 0.200 0.429 0.249
All Three| 0.020 0.025 0.016 0.118 0.100 0.062

Note: The average percentage output losses estimated under the assumptions of the
currency union shock is given by the GDP-weighted average and the simple
average of shocks to its member countries are reported. The "All Three" rows give
the losses for the three countries as a group. The "VECM" column gives the output
losses derived from shocks estimated from the vector error correction model. The
"HP Filter" column gives the output losses derived from shocks generated from the
HP-Filter. The "BQ" column gives the output losses based on supply shocks
estimated from the Blanchard-Quah method. "a" is the labor share.
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Again, the group loss is much smaller when the GDP-weighted
average shock, rather than the simple average shock, is considered.
Indeed, under the GDP-weighted average shock, the output loss for the
group is no larger than 0.073%, which is much smaller than the
possible gains from using a common currency reported in Commission
of the European Communities (1990) or from price convergence
(Hufbauer et al. 2002). The corresponding losses in US dollar values
reported in the Appendix suggested that, with an appropriate
redistribution scheme, the countries should select the GDP-weighted

average shock as the policy target of the common monetary authorities.

Table 8. The Average Output Losses in Percentages for
Specific Labor Shares

GDP-Weighted Average Shock Simple Average Shock

VECM  HP Filter BQ VECM  HP Filter BQ
China 0.054 0.138 0.052 0.038 0.066 0.039
Japan 0.049 0.036 0.024 0.403 0.327 0.196
Korea 0.575 1.367 0.745 0.446 0.950 0.553
All Three  0.059 0.063 0.041 0.390 0.327 0.199

Note: The estimated average output losses in percentages are computed based on the
labor share values: China = 0.36, Japan = 0.59, and Korea = 0.49. The "GDP-
Weighted Average Shock" and the "Simple Average Shock" columns give the
output losses assuming the currency union monetary authorities respond,
respectively, to the GDP-weighted average and the simple average of shocks to
its member countries. The "All Three" rows give the losses for the three
countries as a group. The "VECM" column gives the output losses derived from
shocks estimated from the vector error correction model. The "HP Filter" column
gives the output losses derived from shocks generated from the HP-Filter. The
"BQ" column gives the output losses based on supply shocks estimated from the
Blanchard-Quah method.



VI. Concluding Remarks

In this exercise, we adopt an output perspective to assess the
prospect for China, Japan, and Korea to form a currency union. It is
found that the three countries have synchronous output movements at
both long-run and short-term horizons. Further, the estimated output
loss is likely to be less than the potential benefit from forming a
currency union. It is also noted that the three countries have
considerably intensified their trade and investment interactions since
the 1990s. These results are supportive of the idea that China, Japan,
and Korea should joint forces to form a currency union and promote
their common economic interests.1?) The positive inference of an
Asian currency union is complementary to some existing studies based
on different methodologies.18)

Even though our exercise attempts to offer some insight on the cost
of China, Japan, and Korea to form a currency union, the analysis is far
from complete. As discussed in Section 5, the macro model is rather
simplistic, and the results are sensitive to, for example, the method

used to estimate shocks to the economy.1) It is fair to state that the

17) One caveat is that the empirical results are derived from existing data.
Given the rapid developments in these countries; especially in China, the
future can look very different from what can be inferred from these
empirical results.

18) See, for example, Bayoumi and Mauro (199), Eichengreen and Bayoumi
(1999) and Ng (2002).

19) The benefits of forming a currency union are not considered in the current
exercise. Further, the analysis considers neither the implications of
industry-specific shocks nor the cost of resource re-allocation between

sectors as a result of joining a currency union. Future analyses of the
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estimates are not definitive measures of output losses and should not
be taken literally. Instead, one should emphasize the sensitivity of the
results to, say, the shock estimation method and the definition of the
currency union shock. The sensitivity has significant implications for
estimating costs and devising policies in the process of formulating a
currency union.

An additional complication is the self-validation nature of an
exchange rate regime choice. The implementation of a currency union
can induce structural changes that facilitate integration and increase the
strength of common business cycles (Corestti and Pesenti 2002; Frankel
and Rose 1998; Engel and Rose 2002). The endogeneity of a currency
union criterion further complicates the task of estimating costs and
benefits. The recent European Union experience also indicates some
potential issues on evaluating the costs and benefits of adopting a
common currency. For instance, the "imbalance" growth phenomenon—
the large countries experience slow growth and small economies
experience high growth—is quite unexpected before the adoption of the
Euro. It creates some tensions in setting the common monetary policy
for the union.

It is unrealistic to assume the path to economic integration of China,
Japan, and Korea is without impediments. The legacies of war,
occupation, and communism remain a reality among the populations of
these countries. A consequence of these antagonisms is the aversion to
(potential) regional hegemony. Also, the cost of adjustment represents
another challenge to economic integration. China, Japan, and Korea are
at different stages of economic development. While the difference can

lead to huge potential gains from trade and integration, it also creates

desirability of an Asian currency union should consider the benefit factors

together with other possible costs.
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serious problems when these countries have to adjust to external
competition. Even without formal steps toward integration, ongoing
adjustment to increased import penetration and competition in third
markets has already resulted in some political resistance to deeper
integration. For instance, agricultural trade is a contentious issue
between China and Japan and, to a lesser extent, between China and
Korea. Korean products, on the other hand, constitute more than 3/ 4"
of anti-dumping cases investigated by China.20) Of course, there are
concerns that the growing Chinese production capacity will hollow out
the manufacturing sectors in other countries and absorb foreign direct
investment at the expense of other nations.

There are both economic and non-economic reasons that the
tri-lateral economic cooperation may run into obstacles. However,
recent developments were quite encouraging. For instance, China’s
willingness to foster trade and economic interactions with her
neighboring economies is a positive sign. In the process, China presents
its growing and booming economy as a benefit and an opportunity
rather than a threat to its neighbors. Further, China, Japan, and Korea
are quite active in promoting and conducting bilateral and multilateral
negotiations on trade and financial issues. In addition, the rising trend
of regionalism (NAFTA and EU, for example), the shadow of the 1997
financial crisis, and the increasing importance of intra-regional trade
still provide incentives to institutionalize the co-operative economic
relationship among the Asian countries. It is perceived that the process
of economic integration will be long and involved despite the bright

promise of closer economic cooperation.

20) See the Korea Times (2003). Between November 1996 and July 2003, 18 of

the 23 cases investigated by China are related to Korean products.
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Appendix: The Estimated Output Losses in US Dollars

Table Al. The Output Losses in US Dollars
(Unit: Billions)
GDP-Weighted Average Shock Simple Average Shock

VECM  HP Filter BQ VECM HP Filter  BQ
a = 07 China 0414 0.985 0.383 0.274 0.490 0.271
Japan  3.708 2.811 1.732 29.960 25.639 14.275
Korea  1.293 2.596 1.944 1.018 1.816 1.464
a = 0.6 China  0.267 0.636 0.246 0.177 0.316 0.175
Japan = 2.385 1.808 1.114 19.336 16.566 9.199
Korea  0.845 1.709 1.275 0.663 1.189 0.953
a = 05 China 0.178 0.426 0.164 0.118 0.211 0.116
Japan  1.590 1.205 0.742 12.921 11.078 6.142
Korea  0.569 1.156 0.860 0.445 0.801 0.641
a = 04 China 0.119 0.284 0.110 0.079 0.141 0.078
Japan  1.060 0.804 0.495 8.628 7.400 4.099
Korea  0.382 0.778 0.578 0.298 0.538 0.429
a = 03 China  0.076 0.183 0.071 0.051 0.090 0.050
Japan  0.682 0.517 0.318 5.553 4764 2.637
Korea  0.247 0.504 0.374 0.193 0.348 0.277

Note: The estimated average output losses in billions of US dollars are reported under the
assumptions that the currency union shock is given by the GDP-weighted average
and the simple average of the shocks to its member countries. The "VECM" column
gives the output losses derived from shocks estimated from the vector error
correction model. The "HP Filter" column gives the output losses derived from
shocks generated from the HP-Filter. The "BQ" column gives the output losses based
on supply shocks estimated from the Blanchard-Quah method. "@" is the labor share.
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Table A2. The Values of Output Losses for Specific Labor Shares
(Unit: US Dollars, Billions)

GDP-Weighted Average Shock Simple Average Shock

VECM  HP Filter BQ VECM  HP Filter BQ
China 0.100 0.240 0.093 0.066 0.119 0.066
Japan 2288 1.734 1.068 18.555 15.898 8.827
Korea 0.547 1112 0.827 0.428 0.770 0.616

Note: The estimated average output losses in billions of US dollars are computed based on
the labor share values: China=0.36, Japan=0.59, and Korea=0.49. The "GDP-
Weighted Average Shock" and the "Simple Average Shock" columns give the output
losses assuming the currency union monetary authorities respond, respectively, to
the GDP-weighted average and the simple average of shocks to its member
countries. The "VECM" column gives the output losses derived from shocks
estimated from the vector error correction model. The "HP Filter" column gives the
output losses derived from shocks generated from the HP-Filter. The "BQ" column
gives the output losses based on supply shocks estimated from the Blanchard-Quah
method.
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