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Executive Summary

This paper investigates business cycles in Asia. Business cycles in developing small, open countries are different from those in developed
small countries. Most interesting characteristics in developing countries are excessive consumption volatilities and strong countercyclical
net export. Asia and Latin American developing countries share these
characteristics. However, there are also differences in business cycles in
both regions. We find that Asia shows less excessive consumption expenditure volatility to output than Latin American countries, and
strong countercyclical net exports. More interestingly, the durable consumption is negatively related with net export in Asia (Korea), while
Latin America (Chile) shows positive correlation. Moreover durable
consumption shows a negative relationship with export and import
while durable consumption in Latin America has positive relationship
with export and import. We believe that there exist different transmission mechanisms in Latin America and Asia that connect consumption,
net exports and export or import. We find that positive terms of trade
shock increase the real GDP significantly in the short run for Latin
America, but have no significant effects for East Asia. However, response of net exports to the terms of trade shocks is stronger and more
persistent in Asia than in Latin America. This paper also present an
analytic model that could explain the durable goods business cycles in
Asia.
The model can explain durable business cycles in Asia (Korea) which

generate strong procyclical durable consumption by the export-income
channel with market laddering.
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국문요약

본 논문은 아시아의 비즈니스 사이클을 분석하고자 한다. 일반적으로 소규모 개발도
상국의 비즈니스 사이클은 소규모 선진국과는 다른 것으로 알려져 왔다. 가장 흥미로
운 것은 개도국 비즈니스 사이클에서 나타나는 지나친 소비 변동성과 두드러진 순수
출의 반순환적 특성이다. 아시아와 라틴 국가들에서 이러한 특성이 어느 정도 공통적
으로 나타난다. 그러나 아시아의 비즈니스 사이클 특성은 라틴 아메리카 국가들과는
다르다.
아시아의 경우 소비 변동성이 라틴 개도국과는 다르게 상대적으로 작게 나타난다. 그
러나 순수출의 반순환적 특성은 라틴 국가에 비해 강하다. 한편 내구재 변동성은 상대
적으로 개도국에서 높게 나타나는데 라틴 국가와 아시아 개도국에서 이러한 높은 내
구재 변동성을 발견하였다. 흥미로운 것은 내구재 소비와 순수출의 상관관계가 아시
아(한국)에서는 부의 관계를 보이는 반면, 라틴에서는 정의 관계를 보인다는 것이다.
수출과 수입을 따로 나누어 상관관계를 살펴보아도 아시아와 라틴의 경우가 서로 다
르게 나타난다. 결론적으로 아시아와 라틴 개도국은 소비, 순수출 그리고 수출입을 연
결하는 전송 메커니즘이 다르다고 할 수 있다.
이를 기초로 교역조건이 주요 거시경제에 미치는 영향을 Vector Auto-regression (VAR)
을 통해 분석하였는데, 라틴 개도국의 경우에는 긍정적인 교역조건 충격이 실질 총생
산에 긍정적인 영향을 미치는 반면, 아시아 개도국의 경우에는 실질 총생산에 별 영향
이 없었다. 그러나 아시아의 경우 교역조건 충격은 라틴 개도국에 비해 상대적으로 순
수출에 단기적으로 지속적이고 강한 영향을 미치는 것으로 나타났다.
본 논문은 이러한 분석을 바탕으로 아시아(한국)의 내구재 비즈니스 사이클 모형을 제
시하고 있다. 이 모형은 내구재 소비를 통해 아시아 경기 변동을 보다 잘 설명할 수
있음을 보여준다.
핵심용어: 아시아 비즈니스 사이클, 교역조건 충격, 내구재
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Are Asian Business Cycles Different?
Yongseung Jung, Soyoung Kim,
Doo Yong Yang and Tack Yun

I. Introduction

The business cycles in emerging markets or small open developing
counties have been known to show characteristics different from that
of small open developed countries. First, major macroeconomic variables such as consumption, output and investment are highly volatile
in emerging market economies. Moreover, consumption expenditure
volatility is bigger than output volatility in emerging market countries,
known as excess volatility of consumption puzzle. Aguiar and Gopinath (2007) show that consumption expenditure is 45 percent more volatile than output for emerging economies while slightly less volatile
than income for small open developed economies. Second, they show
strong countercyclical trade balance and net exports are more volatile.
Third, real interest rate is much more volatile, strongly countercyclical,
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and leads the business cycle (acyclical and lagging in small developed
countries). Fourth, emerging market countries are prone to frequent
and sudden stops in capital flows (Arellano and Mendoza 2002; Aguiar
and Gopinath 2007; Bianchi and Mendoza 2010).
Aguiar and Gopinath (2007) show that a standard dynamic model
can explain the stylized facts in emerging market countries if they are
subject to substantial volatility in the trend growth rates. If the shocks
are permanent, then current output increases on impact and is expected to continue its growth. Thus consumption tends to be more volatile than output. This excess of consumption over output is financed
by borrowing against future expected output. It follows that high volatility in consumption is likely to be associated with a volatile trade balance. However, Garcia-Cicco, Pancrazi and Uribe (2010) find that the
small open real business cycle (RBC) model does a poor job in explaining business cycles in emerging market countries. They show that
permanent shock in productivity is not the dominant driving force,
and the RBC model produces more volatility of trade balance to output
ratio whereas in the data the ratio is smaller than the prediction.
The excess consumption expenditure puzzle and counter-cyclicality
of trade balance to output ratio can be explained with financial friction
in the form of a working capital borrowing constraint. Shocks to the
volatility of the borrowing premium play a significant role in explaining the excess volatility of consumption expenditure (Neumer and Perri 2005; Fernandez-Villaverde, Guerron Quintana, Rubio-Ramirez and
Uribe 2009; Garcia-Cicco, Pancrazi and Uribe 2010 and Alvarez-Parra,
Marques and Toledo 2011).
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Alternatively, Alvarez-Parra, Marques and Toledo (2011) emphasize
the role of durable goods in small open economies’ business cycles.
They find that durable goods and financial frictions improve the ability
of the model to match some key business cycle properties of emerging
countries. A countercyclical borrowing premium shock interacts with
the nature of durable goods delivering higher volatile consumption
and very countercyclical net exports; the purchase of durable consumption goods response strongly to the interest rate. If the interest
including borrowing premium is countercyclical, Engel and Wang
(2011) also show that the model with durables and nondurables fits the
volatility and cyclicality of exports and imports in the U.S. based on the
stylized fact that durable goods are mostly tradable and nondurables
are not.
This paper tries to shed some light on business cycles in Asia in line
with recent business cycle literature on small open economies. Most
previous literature on business cycles of small open developing countries tends to focus only on emerging countries in Latin America.
However, the business cycles of emerging Asian countries show interesting peculiarities which differ from that of Latin American emerging
countries. First, the volatility of net export related to output is higher,
and net export is much countercyclical in Asia than in emerging countries of Latin America. Second, the excess volatility of consumption expenditure is less apparent in Asian emerging countries. Third, the durable consumption is negatively related with net exports in Asia (Korea),
while Latin America (Chile) shows a positive correlation. Moreover
durable consumption shows negative relationship with exports and
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imports while durable consumption in Latin America has a positive
relationship with exports and imports. In sum, durable consumption is
to be a main driving force to generate the characteristics of small developing countries both in Asia and Latin America. However, the
transmission channels linking consumption and net exports are different in Asia and Latin American developing countries.
In this paper, we suggest two different approaches to find the peculiar features of business cycles in Asia. First, the effects of the terms of
trade shocks to key macroeconomic variables are examined to find
whether consumption smoothing behavior and production responses
to the shocks is different between Latin American and Asian developing countries by panel VAR analysis. Second, we present a durablegoods business cycle model that connects the empirical relationship
between movements of durable goods consumption and external trade.
The remainder of this paper is organized as follows. Section 2
presents empirical regularities in Asian developing countries and reports stylized facts with select small open economies for comparison.
Section 3 discusses the empirical analysis of the terms of trade shocks
both in Latin American and Asian developing countries. Section 4 explains and presents the durable goods business cycles model. Section 5
concludes.

II. Empirical Regularities and Business
Cycle Statistics

This section describes empirical regularities related to business
cycles in Asia and summarized business statistics on small open developing countries

1. Empirical Findings on Asian Business Cycles
Emerging countries of Asia have relatively high dependence on external sectors and became more open to the world economy both in
terms of their trade and financial measures. This suggests that foreign
shocks are more likely to affect, in general, economies of Asian countries. In addition, Asian countries have become more integrated both in
terms of its trade and financial measures within the region and Asian
countries are experiencing more similar business cycles in recent years.
Traditionally, trade shares of emerging countries of Asia to output
are higher than any other region in the world. Figure 1 shows the
trends of trade share to output in three different groups; advanced
countries, emerging countries of Asia, and emerging countries of Latin
America. Since the early 1980s, the average for trade openness measures in Asia is around 100 percent. It is twice as high as that of advanced economies, while almost three times higher than emerging Latin American countries. The trade share to output ratio in emerging
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Asia was 62 percent in 1986, but increased to 110 percent until the
Asian crisis of 1997, and declined afterward. However, the ratio began
to increase in 2002 and reached a historical level of 120 percent in 2008.
In 2009, the ratio decreased to around 100 percent due to the global financial crisis, but was still higher than the 1990s. The ratio in Latin
America was high before the debt crisis in the late 1980s, but declined
since the 1990s and remained at around 25 percent of output throughout the 2000s. The trade share to output in advanced countries is stable,
holding at around 42 percent for the last three decades.
Figure 1. Trade Share to Output1

Source: IMF, International Financial Statistics.

1

Advanced economies include G7 countries, while emerging Asian countries are listed as Korea,
Taiwan and Singapore and Hong Kong. Emerging Latin countries are Argentina, Brazil, Chile,
Mexico, Peru and Venezuela.
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Asian countries have become more integrated economically in recent years. The intraregional trade volume has increased since the
Asian crisis. In 1990, exports from Asia to Asia was 38 percent of total
exports in Asia while exports to North America was 27 percent. However, exports within the region increased 48 percent in 2008 while exports to North America decreased to 16 percent (see figure 2). As
Athukorala and Yamashita (2006) argued, deepening of regional production fragmentation may well have contributed to higher economic
dependence of Asian economies.

Figure 2. Trade Direction of Asian Countries

Source: IMF, Direction of Trade.
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As a consequence of more economic interdependency in Asia, Asian
economies’ business cycles have become more synchronized in recent
years. Table 1 show that the correlation between Asian countries’ outputs has increased after Asian financial crisis. The output correlation
between Asian economies was low and even negative in some cases
during the period from 1990 to 1996. For China, the correlation of the
Chinese GDP with Korea is -0.40 while it is relatively low with other
Asian economies. Japan shows lower or negative GDP correlation with
most Asian economies for the period. In particular, Japan shows negative GDP with the Greater China economies including China, Hong
Kong and Taiwan (See Table 1: A). However, business synchronization
has been strengthened in the 2000s. From 2000 to 2010, the correlation
of the output between Asian countries has increased and it is mostly

Table 1. Correlation of Business Cycles in Asia
A.1990:Q2.1996:Q4
HKO
INO
KOR
MAL
PHI
PRC
SIN
TAP
THA
JPA
Avg.

HKG
1
0.10
-0.05
-0.02
-0.09
0.22
-0.14
-0.10
0.29
-0.16
0

INO
0.10
1
-0.32
-0.31
0.02
-0.18
-0.25
-0.18
0.07
0.25
-0.09

KOR
-0.05
-0.32
1
0.16
0.19
-0.40
-0.01
0.25
0.21
-0.14
-0.01

MAL
-0.02
-0.31
0.16
1
-0.10
-0.29
0.16
0.20
-0.05
0
-0.03

PHI
-0.09
0.02
0.19
-0.10
1
-0.10
0.04
-0.22
0.07
0.18
0

PRC
0.22
-0.18
-0.04
-0.29
-0.10
1
0.08
0.08
0.07
-0.29
-0.09

SIN
-0.14
-0.25
-0.01
0.16
0.04
0.08
1
0.09
-0.34
-0.21
-0.06

TAP
-0.10
-0.18
0.25
0.20
-0.22
0.08
0.09
1
0.16
-0.12
0.02

THA
0.29
0.07
0.21
-0.05
0.07
0.07
-0.34
0.16
1
-0.06
0.05

JPA
-0.16
0.25
-0.14
0
0.18
-0.29
-0.21
-0.12
-0.06
1
-0.06
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B. 2000:Q1-2010Q4
HKO
INO
KOR
MAL
PHI
PRC
SIN
TAP
THA
JPA
Avg.

HKG
1
0.40
0.68
0.85
0.78
0.54
0.84
0.79
0.73
0.86
0.72

INO
0.40
1
0.33
0.41
0.42
0.44
0.31
0.32
0.22
0.31
0.32

KOR
0.68
0.00
1
0.80
0.55
0.27
0.62
0.74
0.71
0.71
0.56

MAL
0.85
0.30
0.80
1
0.81
0.46
0.78
0.84
0.86
0.84
0.73

PHI
0.78
0.41
0.55
0.81
1
0.55
0.80
0.74
0.71
0.78
0.68

PRC
0.54
0.42
0.27
0.46
0.55
1
0.51
0.54
0.45
0.44
0.47

SIN
0.84
0.44
0.62
0.78
0.80
0.51
1
0.88
0.70
0.80
0.71

TAP
0.79
0.31
0.74
0.84
0.74
0.54
0.88
1
0.85
0.79
0.72

THA
0.73
0.22
0.71
0.86
0.71
0.45
0.70
0.85
1
0.85
0.67

JPA
0.86
0.31
0.71
0.84
0.78
0.44
0.80
0.79
0.85
1
0.71

Notes: The figures indicate pair wise correlation coefficients of changes in quarterly real GDP.
Average is the simple average of correlations with nine East Asian economies (excluding
own economy). People’s Republic of China (PRC); Hong Kong, China (HKG); Indonesia
(INO); the Republic of Korea (KOR); Malaysia (MAL); Philippines (PHI); Singapore (SIN);
Taipei, China (TAP); Thailand (THA); and Japan (JPN).
Sources: Bloomberg, CEIC, International Financial Statistics (International Monetary Fund), and
national sources.

positive. For example, the correlation with Japan increased to 0.44 from
-0.29 in the previous period, and Korea to 0.27 from -0.40. Other Asian
economies show similar changes in the correlation of output with other
Asian countries (Table 1: B).

2. Business Cycle Statistics
In this section we describe key characteristics of business cycles of
small open economies with emphasis on the distinction between
emerging countries in Latin America and Asia. All data are annual,
since we want to include more Asian countries in the analysis and de-
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trended with the Hodrick Prescott filter. The period of the analysis is
from 1950 to 2009. Table 2 show the volatility of output, consumption
and net exports in emerging Latin American and Asian countries as
well as selected developed countries for comparison. As expected, the
emerging Latin American and Asian countries have more volatility in
output, consumption, investment as well as ratio of net exports to output and terms of trade, compared to developed countries.
Table 2. Volatility of Output, Consumption, Investment, Net Export,
and Terms of Trade
(Y)

(C)

Selected Develo ped Countries
Canada
0.9
0.8
France
1.3
1.3
Japan
3.0
3.0
USA
0.4
0.4
Emerging Latin Countries
Argentina
1.2
0.9
Brazil
2.5
2.5
Chile
1.5
1.9
Mexico
1.7
1.3
Peru
2.0
2.9
Venezuela
2.2
2.6
Emerging Asia
Taiwan
1.9
2.1
Indonesia
1.8
1.7
Korea
1.6
1.4
Malaysia
1.2
0.9
Philippines
1.5
0.9
Thailand
2.1
1.8
China
1.8
1.6

(I)

(RNY)

(TOT)

0.9
2.5
5.6
1.6

0.4
0.1
0.1
0.1

0.7
0.8
2.7
1.2

0.88
0.96
1.00
0.99

0.99
1.85
1.85
3.43

3.2
3.6
4.0
2.6
2.9
4.3

0.3
0.2
0.6
0.2
0.2
1.5

3.9
1.5
4.0
1.7
2.2
5.4

0.77
0.99
1.31
0.78
1.41
1.16

2.62
1.41
2.67
1.50
1.43
1.93

4.7
4.7
4.6
4.1
3.0
4.7
1.6

0.7
0.8
0.8
0.4
0.6
0.6
0.3

1.5
8.7
1.5
1.3
1.4
2.5
2.9

1.10
0.92
0.89
0.77
0.58
0.71
0.89

2.49
2.58
2.81
3.34
1.88
2.19
0.89
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However, it is interesting to note that there is a notable difference in
the ratio of consumption volatility to output volatility between small
open economies of Latin America and Asia. The excess consumption
expenditure volatility is less apparent in Asia. Chile, Peru, and Venezuela show that the ratio of consumption expenditure to output is
greater than one, while those of Argentina, Brazil and Mexico are less
than one. On the other hand, most Asian emerging countries show a
ratio of volatility of consumption to output of less than one except for
Taiwan. There might be two explanations for the lower volatility of
consumption to output ratio in Asia. Asia was not as liberalized with
respect to capital markets until the late 1990s. Most Asian countries
were limited by external borrowings and thus could not increase consumption in time of permanent income shocks. Alternatively, the lower
Figure 3. Savings to GDP Ratio
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volatility in consumption to output may result from different savings
ratios in the two regions. As indicated, in figure 3, emerging countries
in Asia have higher savings ratios to output than Latin American
emerging countries. If Asia has more savings, then consumption
smoothing is possible should an income shock occur. Figure 4 also
show that the relationship between the savings ratio and volatility of
consumption expenditure is negative. This implies that the savings ratio is relevant to consumption volatilities in general. Nevertheless, explanations for lower consumption with respect to Asia’s expenditure
puzzle are needed for more analysis.
Figure 4. Savings Ratio and Consumption Expenditure
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Table 3 shows the correlation of major macroeconomic variables including output, consumption and net export to output and terms of
trade. Consumption and investment are very procyclical both in developed and emerging countries. Net export shows countercylicality in
general both in developed and emerging countries. Moreover, the correlation of terms of trade to net export is on average strongly negative
both in developed and developing countries.
Table 3. Comovement of Output, Investment, and Net export
(Y,C)
Selected Developed Countries
Canada
France
Japan
USA
Emerging Latin Countries
Argentina
Brazil
Chile
Mexico
Peru
Venezuela
Emerging Asia
Taiwan
Indonesia
Korea
Malaysia
Philippines
Thailand
China

(Y,I) (Y,RNY) (Y,TOT) (TOT,RNY)

0.84
0.98
0.98
0.94

0.53
0.88
0.98
0.73

0.28
0.11
-0.47
-0.16

-0.11
0.14
0.42
0.33

-0.86
-0.21
-0.91
-0.34

0.67
0.99
0.88
0.97
0.92
0.92

0.96
0.91
0.78
0.84
0.27
0.58

-0.23
-0.07
-0.40
0.28
-0.24
0.21

0.20
0.05
0.59
0.09
0.29
-0.45

-0.21
-0.71
-0.87
-0.49
-0.22
-0.89

0.95
0.81
0.96
0.49
0.89
0.98
0.98

0.91
0.88
0.84
0.58
0.72
0.68
0.98

-0.57
-0.52
-0.69
0.09
0.54
-0.04
0.60

0.27
0.68
0.74
0.02
-0.61
-0.43
-0.03

-0.74
-0.63
-0.89
0.02
-0.77
-0.89
-0.87
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It is worthy to note that there is stronger countercyclicality of net
export both in Latin and Asian emerging countries than developed
countries. As consumption responded to permanent shocks in emerging market countries, consumers needed to borrow from abroad. This
produces countercyclical net export. However Asian emerging countries show stronger negative correlation of output to net export to output than Latin emerging countries. Taiwan, Indonesia and Korea show
strong countercyclical net export as correlations of output to net export
are -0.57, -0.52 and -0.69 respectively, while most Latin countries show
less countercyclicality of net export.
The characteristics of business cycles in emerging market countries
are further investigated by decomposing consumption into durables
and nondurables as Alvarez-Parra, Marques and Toledo (2011) suggest.
However, we are only able to demonstrate it for cases of Canada, Korea, and Chile due to limited data availability. If we separate the consumption into durable and nondurable consumption, it becomes clear
that volatilities of consumption expenditure relative to output vary.
Consumption expenditure in both durables and nondurables is relatively more volatile in emerging markets than in developed countries.
The volatility of durable consumption ( (cd)) in Canada is 7.6 while the
volatility of durables in Korea and Chile is 10.1 and 15.0 respectively.
The volatility of nondurable consumption ( (cn)) is 1.4 in Canada, but
2.8 and 2.3 in Korea and Chile respectively. Moreover, the ratio of the
volatility of durables to output

is 4 or 5 times larger than the

ratio of the volatility of nondurables to output

in general. The
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is 2.55 in

Canada and 3.44 in Korea and 7.38 in Chile. On the other hand, the ratio of volatility of nondurables to output is 0.50 in Canada, 0.9 in Korea
and 1.15 in Chile. It can be concluded that excess consumption expenditure volatility puzzle comes from the excess volatility of durable consumption. It is interesting that the correlation of durables and nondurables to net exports is different in Korea and Chile. Korea shows a
negative correlation of durables and net export
(-0.37), while Chile’s stand at 0.19. In addition, the correlation of nondurables to net export

is -0.39 in Korea, but 0.19 in

Chile. The correlations of durables or nondurables to export or import
are also different in Korea and Chile. The correlations of durable consumption to export

or import

are both

negative with -0.39 and -0.49 in Korea while the correlation of durable
consumption to export or import are both positive in Chile. Moreover,
the correlation of nondurables to export or import in both countries
shows different signs. The correlation of nondurables to export
or import

in Korea is 0.01 and 0.46 while -

0.22 and -0.51 in Chile. The durable business cycles in Korea will be
analyzed in the following section.
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Table 4. Volatility of Durables, Non-Durables and Net Exports Canada
Korea Chile

(cd)
(cn))
(exp)
(imp)

Canada
7.6
1.4
7.4
7.1

Korea
10.1
2.8
10.3
7.9

Chile
15.0
2.3
8.2
8.1

0.82

0.91

1.37

2.55

3.45

7.38

0.50

0.9

1.15

-0.48

-0.37

0.19

0.07

-0.39

0.19

0.32

-0.49

0.49

0.38

-0.17

0.19

-0.46

0.01

-0.22

-0.46

0.46

-0.51

Ⅲ. Terms of Trade and Economic Fluctuations

This section investigates the impacts of trade shocks on key economic variables in Asia and Latin America. We will be showing that
significant differences in the volatility of the net exports are higher in
Asia than in Latin America and it is much countercyclical in Asia. And
the correlation of terms of trade with net exports is strongly negative in
Asia. Large and recurrent fluctuations in terms of trade in small developing countries are considered an important driving force of small,
open economies. Moreover, the effect of the terms of trade shocks is
magnified by its influence on imported capital goods and specialization in commodity exports in small developing countries. To find the
channel of these differences in the effect of the terms of trade shocks,
we use a panel VAR model to analyze the effects of terms of trade
shocks on key macro variables in East Asia and Latin America. Most
East Asian and Latin American countries can be treated as small open
economies, so we assume that terms of trade changes is exogenous to
domestic variables. The number of observations is relatively small, so
we use a panel structure. We estimate one model for East Asian countries and another for Latin American countries. Individual fixed effect
is introduced to take care of country-specific effects.
The empirical model is as follows.
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where t denotes the time, i indicates the country, TOT is terms of trade,
RGDP is real GDP, RINV is real investment, RCON is real consumption, RNY is real net export (as a ratio to real GDP),
ual fixed effect,

is an individ-

(L) is a matrix polynomial in lag operator L.

denote shocks to terms of trade, while other

’s do not have any spe-

cial structural interpretation.
Because the variables on the right hand side are different, OLS provides inefficient estimates. We estimate the VAR model with seemingly
unrelated regression (SUR), using annual data. The estimation period
is 1950-2009. Individual fixed effect is introduced, and a constant and
two lags are assumed in the VAR model. East Asia includes Taiwan,
Indonesia, Korea, Malaysia, Thailand and the Philippines. Latin America includes Argentina, Brazil, Chile, Mexico, Peru, and Venezuela.
Figures 5 and 6 show impulse responses to terms of trade shock over a
period of 10 years in East Asia and Latin America, respectively. Dotted
lines are 90 % probability bands. The name of responding variables are
denoted at the top of each graph. In both regions, terms of trade shocks
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are highly persistent. The sizes of shocks are larger in Latin American
countries than in Asian countries. In East Asia, the terms of trade increase is about 9% on impact and decreases over time, but it is still
about 5% above the initial level after 10 years. In Latin America, the
terms of trade increase is about 14% on impact and decreases over time,
but it is still about 6% above the initial level after 10 years.
A positive terms of trade shock increase the real GDP significantly
in the short run for Latin America, but it does not have a significant
effect for East Asia. In Latin America, the real GDP increases about 0.8%
on impact and increases further the next year (up to 1.1%) but decreases over time and the positive effect is not significant from the fourth year
Figure 5. Impulse Response Function to Terms of Trade Shocks in East Asia
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after the shock. In East Asia, the real GDP response is not different
from zero with 90% probability for all horizons.
By further examining the components of real GDP, we can infer
why the responses of real GDP are larger in Latin America than in East
Asia. In both Latin America and East Asia, real consumption and real
investment increase substantially but the ratio of real net exports to
real GDP declines persistently. However, the magnitudes of responses
are different for the two regions. The increase in real consumption and
real investment is stronger in Latin America than in East Asia but the
decline in net export ratio is stronger in East Asia than in Latin America.
Figure 6. Impulse Response Function to Terms of Trade Shocks in Latin America
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In East Asia, real investment increases to 2.5% at the peak (the third
year after the shock) and real consumption increases up to 1.3% at the
peak (fourth year after the shock). In Latin America, real investment
increases to 5% at the peak (second year after the shock) and real consumption increases to 2.2% at the peak (the second year after the
shock). The net export ratio decreases to 1.7% in East Asia (the third
year after the shock) while it decreases only to 1.2% at the peak in Latin
America (the second year after the shock).

IV. Durable-Goods Business Cycle
1. Characterization of Korean Durable-Goods Cycles
In this section, we present some characteristics of business cycles in
Korea. We interpret pro-cyclical and volatile movements of durablegoods consumption as the evidence for the existence of durable-goods
cycles in Korea. We then focus on the empirical relationship between
movements of durable-goods consumption and external trades such as
exports and imports, which is observed in Korean quarterly data spanning the period 1970-2011.
As shown in the upper panel of Figure 7, the detrended consumption expenditure on durable goods (that is constructed by using the
Hodrick-Prescott filter) tends to fluctuate more than the detrended
GDP, while it moves with the detrended GDP as shown in the upper
panel. It is notable that there are more severe declines of durable consumption goods at the end of the 1990s and 2000s. In sum, the real expenditure on durable consumption goods tends to fluctuate wildly
with real GDP, while its volatility exceeds that of real GDP. Furthermore, this feature of durable-goods consumption is identified as the
defining character of Korean durable-goods cycles.
In particular, there were greater declines in both imports and exports than that of real GDP at the end of the 2010s, which can be interpreted as evidence for the argument that external shocks might have
played an important role in the recent Korean recession. But this ‚external
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Figure 7. Durable Goods Cycles in Korea

Note: The solid line in the upper panel depicts the detrended output that is constructed by using
the Hodrick-Prescott filter and the dotted line represents the detrended consumption expenditure on durable goods. The x-axis corresponds to the sample period. In the lower panel of Figure 7, the detrended real aggregate import and export (that are constructed by using
the Hodrick-Prescott filter) are pro-cyclical.
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shocks hypothesis‛ alone might not be able to explain persistent increases in the share of durable consumption goods in the real GDP.
Especially, the key point of Korean durable-goods cycles lie in the fact
that the expenditure share of durable-goods consumption has risen
with those of exports and imports since early 1970s.
Figure 8 shows that the share of real durable consumption goods in
the real aggregate GDP tends to rise with shares of real imports and exports in real GDP. The relatively steep rise in the share of durable-goods
Figure 8. Shares of Durable Consumption Goods, Import,
and Export in Korea

Note: The solid line depicts the share of durable consumption goods in the real GDP (multiplied
by 8). The dotted line represents the share of imports and the dashed line is the share of exports. The x-axis corresponds to the sample period.
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consumption started in the early 1980s and continued until the end of
the 1990s. It is also notable that there is a long swing between high and
low expenditure shares of durable goods in the 2000s after sudden
drops in durable-goods purchases during the currency crisis at the end
of the 1990s. Furthermore, Korean data exhibit strong positive correlations between shares of durable consumption goods and imports in
real GDP (=0.82) and between shares of durable-goods consumption
and imports in real GDP (=0.88).
One question that follows is whether or not fluctuations of durablegoods consumption can be viewed as the main driving force behind
aggregate business cycles in Korea. Since the share of durable-goods
consumption is relatively small in the real GDP, it is unlikely that exogenous changes in the durable-goods consumption alone can generate aggregate business cycles in Korea, even with a strong propagation
mechanism. Rather, considering that the substantial share of export
consists of durable goods, it might be reasonable to argue that upward
movements in the GDP share of exports can result from successive improvement in the competitiveness of Korean export goods in foreign
international markets. We conjecture that continuous technological
progress in the durable-goods sector thus might be an important factor
behind the empirical relationship shown in Figure 8.
Figure 9 demonstrates cyclical movements of durable-goods consumption in Canada. The annual data over the period of 1970-2009 are
used in the construction of three panels in this figure, while the aggregate output, durable-goods consumption, export and import are detrended by using the Hodrick-Prescott filter. In the upper panel, the real
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Figure 9. Canadian Durable-Goods Cycles

Note: The quarterly data are used in the construction of the three panels shown above. The aggregate output, durable goods consumption, export and import are detrended by using the
Hodrick-Prescott filter. The x-axis corresponds to the sample period.

expenditure on durable-goods consumption tends to move with the
real GDP. Declines in durable-goods consumption exceeds those of real
output when there are deep recessions, while Canadian output exhibits
smoother fluctuations than the Korean output, reflecting the difference
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between quarterly and yearly observations. Hence, though the relative
volatility of Canadian durable-goods consumption over its output is
weaker than that of Korea, the upper panel of Figure 9 suggests presence of durable-goods cycles especially salient in recessions.
However, the origin of Canadian durable-goods cycles might be different from that of Korea’s. As shown in the lower panel of Figure 8,
the share of real durable consumption goods in the real aggregate GDP
varies very little, relative to movements in the income shares of real
imports and exports. In particular, income shares of real imports and
exports both exhibit relatively long bell-shaped trajectories after the
early 1990s, whereas the share of durable-goods consumption is almost
flat over the same period. In sum, we do not observe significant positive correlations between shares of durable-goods consumption and
imports in real GDP and between shares of durable-goods consumption and imports in real GDP in Canadian data.

2. Market-Laddering and Financial Acceleration
The absence of significant correlations in Canadian data contrasts
with the presence of strong positive correlations between shares of
durable consumption goods and imports in real GDP and between
shares of durable consumption goods and import in real GDP for Korean data. It is thus necessary to make different analytic frameworks
for durable-goods cycles in Canada and Korea, respectively.
Our point is that technological developments of durable-goods pro-
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duction raise domestic and foreign demands of durable-goods made
by Korean firms. For example, during the 1990s and 2000s, Korean
producers of automobiles, semi-conductors, and mobile phones successfully expanded their customer bases in both domestic and foreign
markets. It is also the case that their success in the domestic market
was typically followed by increases in their exports toward foreign
markets. We thus might argue for a market-ladder feature for the success of Korean durable-goods producers in domestic and foreign markets. Furthermore, this hypothesis helps explain the strong positive
correlation between the expenditure shares of durable-goods consumption and exports shown above.
One may want to argue that rises in export revenues have spread
out to households and thus helped increase durable-goods consumption. Although this potential channel - so called ‚export income channel‛- might work for durable-goods cycles in Korea, the marketladdering feature implies that there is an important role of household
finance in fostering substantial rises in domestic demands before making substantial increases in export revenues. It is thus plausible to explore the role of household finance for durable-goods cycles in Korea.
In particular, we point out that financial institutions have provided
both producers and customers of durable-goods with investment
funds and thus helped accelerate domestic demands for durable-goods.
In this sense, we argue that financial acceleration should be included as
an important driving factor behind strong co-movements between expenditure shares of export and durable-goods consumption.
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3. Analytic Framework for Korean Durable-Cycles
In this section, a DSGE model of a small, open economy is presented
as an analytic framework for the Korean durable-goods cycles. In particular, we introduce intermediate and final durable-goods trades into
the model of Javier Garcia-Cicco, Roberto Pancrazi, and Martin Uribe
(2011). We also allow for the possibility that the stock of durable-goods
can be used as collateral when households borrow from financial institutions. Specifically, since this feature of durable goods can be viewed
as a financial benefit of holding durable goods, we assume that the interest-rate premium for household finance falls as the stock of durable
goods rises. Given this assumption, the interest-rate premium that is
applied to households can be written as

(1)

where

is the real interest rate at period t,

is the interest rate de-

termined at the international financial market,
hold’s real debt,

is the potential GDP,

goods held at the end of period t, and

is the house-

is the stock of durable
represents an exogenous sto-

chastic country premium shock following the AR(1) process:
. The parameters

and

represent

how much the interest-rate premium responds to changes in the real
debt and durable-goods stock of households, while b and d are steadystate levels of real debt and durable-goods stock.
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The production functions of non-durable and durable-goods sectors
are given by

(2)

where

is the durable intermediate goods (that will be defined as a

composite good),

is the real output of sector i in period t,

the capital stock employed by firms in sector i, and

is

is the labor ser-

vices employed by firms in sector i for i = d,n (d denotes durable-goods
sector and n denotes non-durable goods sector). The demands for intermediate durable goods are obtained by solving the following costminimization problem:

(3)

where

and

are real prices of home and foreign intermediate

durable goods and a linearly-homogenous function

summarizes

the aggregator of home and foreign goods.
Given an appropriately-defined price index, the minimized cost of
purchasing durable intermediate goods can be written
where
goods is: written

the price index of durable intermediate
. The minimized cost of purchas-

ing durable final goods can be written
where

the price index of durable final goods is:

,

The market-clearing conditions for non-durable and durable goods are

.
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(4)
where

and

are exports of non-durable and durable goods.

Furthermore, we note that the aggregate (real) import of durable final
goods and intermediate goods is
household’s budget constraint is

and the
where

the real net-export is in period t.
The household’s preference at period 0 is represented by the following life-time utility function:
(5)

where

is the aggregate hours worked at period t and function
is increasing and concave in its argument. The household’s

budget constraint is

(6)

where

is the stock of real debt acquired in period t,

denotes

the aggregate (real) consumption expenditure in period t,

is the ag-

gregate (real) investment expenditure in period t, and

is the aggre-

gate real output in period t. The following variables of the household’s
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budget constraint include both non-durable and durable components:

(7)

V. Conclusion

Most business cycles in developing small open countries are alleged
to have different characteristics from developed small open countries.
Developing countries have more volatile major macroeconomic variables, and show excess consumption expenditure volatilities. They
also show strong countercyclical and volatile net exports. Developing
countries of Latin America and Asia share this in common, but business cycles in Asia and Latin America are different. The volatility of net
export related to output is higher, and net export is much more countercyclical in Asia than in Latin emerging countries. The excess volatility of consumption expenditure is less apparent in Asian emerging
countries. More interestingly, the durable consumption is negatively
related with net exports in Asia (Korea), while showing positive correlation in Latin America (Chile). Moreover durable consumption shows
negative relationship with exports/imports while durable consumption
in Latin America has a positive relationship with exports/imports. We
believe that there exist different transmission mechanisms in Latin
America and Asia that connect consumption, net exports and exports/imports. We find that positive terms of trade shock increase the
real GDP significantly in the short run for Latin America, but it does
not have significant effects for East Asia. However, response of net exports to terms of trade shocks is stronger and more persistent in Asia
than in Latin America.
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This paper also presents an analytic model that could explain the
durable goods business cycles in Asia. It is shown that durable business cycles generate strong volatility in consumption and exportincome channels with market laddering. We also point out that financial institutions have provided investment funds to accelerate domestic
demands for durable goods. This in turn produces strong procyclicality in durable consumption and strong countercyclicality in net exports.
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This paper investigates business cycles in Asia. Business cycles in developing small, open countries are
different from those in developed small countries. Most interesting characteristics in developing countries
are excessive consumption volatilities and strong countercyclical net export. Asia and Latin American
both regions. We find that Asia shows less excessive consumption expenditure volatility to output than
Latin American countries, and strong countercyclical net exports. More interestingly, the durable
consumption is negatively related with net export in Asia (Korea), while Latin America (Chile) shows
positive correlation. Moreover durable consumption shows a negative relationship with export and import
while durable consumption in Latin America has positive relationship with export and import. We believe
that there exist different transmission mechanisms in Latin America and Asia that connect consumption,
net exports and export or import. We find that positive terms of trade shock increase the real GDP significantly in the short run for Latin America, but have no significant effects for East Asia. However, response
of net exports to the terms of trade shocks is stronger and more persistent in Asia than in Latin America.
This paper also present an analytic model that could explain the durable goods business cycles in Asia.
The model can explain durable business cycles in Asia (Korea) which generate strong procyclical durable
consumption by the export-income channel with market laddering.
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developing countries share these characteristics. However, there are also differences in business cycles in
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