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1. Introduction

Asia’s economic landscape has significantly changed since the
1980s. The deepening economic linkages among Asian countries,
which refer to the rapid increase in trade and financial link-
ages among them, have been widely documented. Because of such
growing economic ties, these Asian nations, so-called the Asian
Tigers, have become the major economic counterparts of the only
advanced country in the region, Japan. This development has stim-
ulated scholarly debate about the changes in the cyclical properties
of the Asian economy and the changes in economic impact of the
Asian Tigers on Japan.

Theoretical predictions about the role of emerging trade and fi-
nancial integration in business cycle comovements have been am-
biguous, which raises an essential empirical question (e.g., Kose et
al., 2012). Empirical studies on the degree of cross-country output
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synchronization of Asian countries have produced mixed findings.!
The diverse conclusions appear to stem from differences in econo-
metric methods, country coverage, sample periods, and macroeco-
nomic aggregates.

Our primary focus of this paper is the time-varying effects of
Asian Tigers as a unified economic region of Asia, i.e., Korea, Tai-
wan and Hong Kong, on the Japanese economy.? At the same time,
thanks to the two-country model employed in this paper, we can
examine the opposite effects, i.e., the time-varying effects of Japan
on the Asian region. Unlike the previous empirical studies, we ap-
ply the business cycle accounting method of Chari et al., (2007) to
a two-country, two-good dynamic stochastic general equilibrium
(DSGE) model of Backus et al., (1994). We find that domestic effi-
ciency wedges in each economy are the main drivers of both long-
term shifts and short-term fluctuations of output, which are con-
sistent with the current literature on international business cycles.

Business cycle accounting views distortions in markets as
wedges in equilibrium conditions derived from a general equi-
librium model, and computes the wedges using time series data

T The survey of empirical literature on business cycle comovements in Asia ap-
pears in Section 3.

2 Throughout this paper we refer to the Asian Tigers as Korea+ Taiwan+ Hong
Kong and treat them as one country. We omit Singapore, the fourth “Tiger”, from
our analysis, since crucial data are unavailable, such as Singapore’s quarterly total
hours worked. Additionally, Singapore’s economy is quite small compared to Korea
and Taiwan so it does not significantly affect the Asian Tiger’s aggregate behavior.
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Table 1 Table 2
Basic Statistics of Japan and The Asian Tigers in 2008Q2. Direction of Trade in 2007.
Japan Tigers Japan
Exports to Imports from
Population (Thousands) 110,473 64,188
Population Growth Rate (1980-2008) 0.75% 1.74% 1 us. 20.1% 1 China 20.6%
Output per Capita (1990 PPP §$) 6673 6921 2 China 15.3% 2 us. 11.4%
Output per Capita Growth Rate (1980-2008) 1.76% 4.41% 3 Korea 7.6% 3 Saudi Arabia 5.7%
Consumption Share of Output 0.501 0.465 4 Taiwan 6.3% 6 Korea 4.4%
Investment Share of Output 0.301 0.285 5 Hong Kong 5.4% 8 Taiwan 3.2%
Government Share of Output 0.162 0.075 - Hong Kong 0.2%
Labor Input 0.228 0.261 Asian Tigers
Exports to Imports from
of the economy of 1ntere§t. Thgn it 51mulates thq'e model using 1 China 350% 1 China 28.8%
the computed wedges to investigate their economic impact. This 2 us. 14.1% 2 Japan 15.3%
method has been used to analyze output fluctuations in Japan and 3 Japan 6.5% 3 us. 9.0%
the Asian Tigers separately by employing the closed-economy or 4 Singapore 3.2% 4 Singapore 4.0%
5 Germany 3.0% 5 Saudi Arabia 3.5%

the small open-economy models in the literature.> However, our
study is the first to extend this method to open-economy business
cycle models of two economies that trade intermediate goods and
contingent claims with each other. By employing the business cy-
cle accounting method, we compute the time-series paths of eco-
nomic disturbances for Japan and the Asian Tigers and investigate
their impact on the long-term shifts and the short-term business
cycle patterns for these economies as well as their correlation. We
then link the model prediction to actual historical events that oc-
curred in the two economies.

Our sample period is from 1980Q1 to 2008Q2, which encom-
passes a strong, deep, and continually growing mutual economic
interdependence between Japan and the Asian Tigers. This period
corresponds to the emergence of regional cycles within Asia. Hirata
et al., (2013) claim the importance of identifying its sources. This
period further includes the important economic events such as
the 1997-1998 Asian crisis, the Japanese financial crisis in the late
1990s, and the global IT bubble burst in the early 2000s.

The advantage of our approach is three-fold. First, the 28-year
data period allows us to investigate the long-term catch-up period
of the Asian Tigers and the medium-term cycles of the Japanese
economy simultaneously. Second, by employing quarterly produc-
tion and expenditure data, we can investigate higher frequency
short-term fluctuations by detrending the business cycle account-
ing results with the Hodrick-Prescott (HP) filter. Third, by applying
business cycle accounting to an open economy model, we can in-
vestigate the effects of the long-term catch-up of the Asian Tigers
on the Japanese economy as well as the short-term business cycle
comovement of the two economies.

The remainder of the paper is organized as follows. In section
2, we review the data for Japan and the Asian Tigers - Korea, Tai-
wan and Hong Kong. In section 3, we briefly survey key studies on
business cycle synchronization among Asian countries. In section
4, we describe the two-country, two-good business cycle account-
ing model. In section 5, we describe our quantitative method and
present our results. Section 6 concludes the paper.

2. Facts

Table 1 presents basic economic statistics for Japan and the
Asian Tigers for 2008Q2.% In terms of population, the three Asian

3 Kobayashi and Inaba (2006) apply the method to Japan and find that distur-
bances in production efficiency and the labor market are primarily attributable to
the “lost decade.” Otsu and Pyo (2009) conduct BCA on Japan and Korea separately.
Otsu (2010a) applies BCA to a small open-economy model for the Asian crisis and
shows that production efficiency and labor market disturbances are drivers of Ko-
rea’s 1998 output drop.

4 Labor Input is defined as employment x average weekly hours worked per
worker normalized by adult population and maximum hours available per week,
which is set at 14 x 7. See Appendix A for details on the data.

Tigers’ population combined is roughly two-thirds that of Japan.
Nonetheless, the PPP adjusted per capita real output in 2008Q2 is
roughly the same.” However, the annual per capita output growth
rate from 1980Q1 to 2008Q2 for the Tigers is much higher (4.41%)
than that of Japan (1.76%).

Table 2 shows the strong international trade linkages of Japan
and the Asian Tigers in 2007. For Japan, Korea, Taiwan and Hong
Kong are the third, fourth and fifth largest export destinations fol-
lowing China and the U.S. The exports from Japan to the Asian
Tigers sum up to 19.3% of Japanese total exports which, is only
slightly less than that to China. The Japan’s imports from the Tigers
comprise 7.8% of its total imports, not a considerable amount, but
the Tigers are Japan’s third largest source of imports, following
China and the US. As for the Tigers, 15.3% of its total imports
comes from Japan, which is second only to China. Finally, Japan is
the third largest export destination for the Tigers following China
and the U.S.

Fig. 1(a) presents the log of per capita output of Japan and the
Asian Tigers detrended by 0.44% quarterly linear trend, which is
the average growth rate of Japanese per capita output. We consider
this the universal growth rate along a balanced growth path for the
two. For convenience, we normalize both countries by setting the
values of each variable at the terminal period to zero. Japan grew
faster than the trend during the late 1980s, known as the “bubble
economy” period, and its growth slowed considerably during the
1990s, known as the “lost decade”. Overall, the Asian Tigers grew
much faster than the trend throughout the entire period, and expe-
rienced a gradual slowdown in recent years. As we will see later,
this long run convergence is driven by both capital accumulation
and productivity growth.

The business cycle correlations between Japan and the Asian
Tigers appear to have increased over the sample period. Fig. 1(b)
presents the HP-filtered fluctuations of output in each country. A
structural-break test indicates a break in the business cycle corre-
lation in 1996Q1. The correlation for 1980Q1 to 1995Q4 is -0.23
while that for 1996Q1 to 2008Q2 is 0.73. This fact indicates that
business cycle dynamics of the two have been changing and ex-
ploring the sources of fluctuations is important. Another interest-
ing fact is that the cross-country consumption correlation from
1996Q1 to 2008Q2 is 0.19. The fact that the cross-country corre-
lation of output is greater than that of consumption represents the
well-known “quantity anomaly” in international macroeconomics
(Backus et al., 1992), suggesting that some force prevents interna-
tional consumption risk sharing.

5 We compare per capita output levels using the PPP adjusted GDP data from the
Maddison Project data set from the Groningen Growth and Development Centre.
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