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(Figure 1) Ratio of Exports and Imports to Nominal GDP (in Korean Won)
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Note: The solid and dashed lines indicate the proportions of exports and imports in nominal

GDP, respectively, and the dotted line indicates the sum of the two proportions.

(Figure 2) Real GDP Growth Rate
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(Table 1) Largest Export and Import Countries

Year Export Import Vear Export Import
Country Country Country Country
1971 US Japan 1996 US US
1972 " ” 1997 ” ”
1973 Japan ” 1998 ” "
1974 US ” 1999 " ”
1975 ” " 2000 ” Japan
1976 " ” 2001 " ”
1977 " ” 2002 ” ”
1978 ” ” 2003 China ”
1979 ” ” 2004 ” ”
1980 ” ” 2005 ” ”
1981 ” ” 2006 " ”
1982 " US 2007 " China
1983 " ” 2008 " ”
1984 ” Japan 2009 ” ”
1985 ” ” 2010 ” ”
1986 " ” 2011 ” ”
1987 ” ” 2012 ” ”
1988 " ” 2013 " ”
1989 " ” 2014 ” ”
1990 ” ” 2015 ” ”
1991 ” ” 2016 ” ”
1992 ” ” 2017 " ”
1993 " ” 2018 " ”
1994 ” ” 2019 ” ”
1995 ” ” 2020 " ”
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(Table 2) Basic Statistics of Real GDP Growth

Standard . ..
Mean L Maximum Minimum
Deviation
Korea 6.927** 4,139 14. 900 -5.100
us 2.816** 1. 949 7.200 -2.500
China 8. 824 3.222 15. 200 -1.600
Japan 2.422%* 2.559 8. 400 -5.400

Note: ** denotes statistically significant at the 1% level.

(Table 3)-& oldl] tigh A= K2 vk 197195 20199 A 7]
Zroll AR Aratat AR 83 o] A 115413 -0.185°1% 1%
T Aoz fojoltt. A 1997'd ofAlo} £1%19]719) ojvtz -elue}
E 119 209 IMFell FAIESS AAstn 129 162 A S3-8A1 2 ogasd
o}, olo] we} 19973S 71T g 713 1971:d-19973% 1998d-2019d 0.2 -
deakel A= ZHzt 10,3603 5. 6272 £18H9]7] o] F wo ' =
FAIRe A= F 713t El:r 10% ’“—irOJWE o Ao)x] Bair}

A3 w7 = GDP d7Ee] A8 AIE S wE 7Fsdol et -2
ko] 7 AA 713t AA A 7 AR(1) BEs FEEE 17] AlAE
£ 7H AR5 sEplE FHA7E0.40022 1% M AR R fo)F
olt}, pA|HF ko] Ao} o] 7|3k =2 FiEshe A% Fevle FHA 7L 7
7y 0.7672F -0.1142 W) Weoln] 10% FoolA% folFolx] R3ith
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(Table 3) Trend Term Estimates

Country Period Constant Trend
1971-2019 11. 541 (0. 935) ** -0.185(0. 033) **
Korea 1971-1997 10. 360 (1. 276) ** -0.077(0. 080)
1998-2019 5. 627 (1. 400) ** -0.139(0. 107)
1971-2019 3.626 (0. 555) ** -0.032(0.019)"
US 1971-1997 3.200(0. 872) ** 0. 0002 (0. 054)
1998-2019 3.138(0. 683) ** -0.069(0. 052)
1971-2019 8.003 (0. 935) ** 0.033(0. 033)
China 1971-1997 5. 350 (1. 399) ** 0. 244(0. 087) **
1998-2019 10. 403(0. 842) ** 0. 131(0. 064) **
1971-2019 5.163 (0. 593) ** -0. 110(0. 021) **
Japan 1971-1997 5. 466 (0. 821) ** -0.121(0.051) *
1998-2019 0.535(0. 840) 0. 020 (0. 064)

Notes: 1) The numbers in parentheses indicate the standard deviation.
2 **, *, and ' denote significant at the 1%, 5%, and 10% levels, respectively.
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HEREES] slols SER w0 =8,000, g =2,000, w0 =1,000,
wp =9,000(k= D, F, V) 52 A48 we} (Table 5y o]dl] thgt 2443}
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g HAFErh o] A dolgEL 0.8% 0.99 A9 fARIER AwHet A
(Table 504 ole tigt A= Akt 0w, T8 A7
S=r-n|=y} gha-dEo] Aol (Table 4)9F FARSIL @=t-F=9] Z$ole
(Table 48] AR p; S}y, F78A9] FA57F A e 53] g9
fe oSt ey FEAZE Sl -] Ae-ek fARE o R dEsdth o

(Table 4) Parameter Estimates (u, g =8, w0 =2, w0 =1, 1 =9)

Korea-US Korea-China Korea-Japan
Parameter . Standard . Standard . Standard
Median | Mean . . | Median | Mean .. | Median | Mean o
Deviation Deviation Deviation

Hpo 3.405 | 3.440 | 0.623 | 6.225 | 6.084 | 0.830 | 4.074 | 4.047 | 0.626

Hp1 7.116 | 7.118 | 0.625 | 8.767 | 8750 | 1.103 | 6.951 | 6.953 | 0.697

o5 7.635 | 8.057 | 2.283 | 17.495 | 17.780 | 4.510 | 9.918 | 10.339 | 3.093

Ppy 0.892 | 0.882 | 0.060 | 0.911 | 0.888 | 0.093 | 0.902 | 0.892 | 0.063

Ppoo | 0.878 | 0.870 | 0.064 | 0.965 | 0.956 | 0.035 | 0.916 | 0.906 | 0.057

Hpg 1.689 | 1.700 | 0.394 | 8.493 | 8.468 | 0.488 | 0.925 | 0.926 | 0.348

Hp 2.290 | 2.272 | 0.588 | 10.367 | 10.344 | 1.103 | 3.647 | 3.624 | 0.549

o5 3.083 | 3.185 | 0.944 | 10.806 | 11.148 | 2.488 | 3.626 | 3.759 | 0.957

Ppyy 0.897 | 0.885 | 0.070 | 0.919 | 0.893 | 0.095 | 0.922 | 0.911 | 0.058

Pro 0.885 | 0.875 | 0.069 | 0.969 | 0.963 | 0.028 | 0.936 | 0.927 | 0.048

Opr 1.214 | 1.237 | 0.993 | 0.575 | 0.616 | 2.45 | 1.492 | 1.545 | 1.170

Py 0.883 | 0.873 | 0.066 | 0.919 | 0.893 | 0.094 | 0.904 | 0.893 | 0.064

Py 0.875 | 0.867 | 0.063 | 0.969 | 0.962 | 0.031 | 0.920 | 0.910 | 0.056

Py 0.892 | 0.869 | 0.100 | 0.932 | 0.905 | 0.089 | 0.920 | 0.895 | 0.089

Pyo | 0.825 | 0.806 | 0.114 | 0.840 | 0.814 | 0.121 | 0.810 | 0.791 | 0.121

Up00s Upo1» Ui and wy,, are hyperparameters of the beta distribution.

)
) p and o represent the mean and variance, respectively.

3) D and F indicate home country and foreign country, respectively.

) V is a latent variable that is 1 when the business cycle is in the synchronized phase,
while 0 when it is in the independent phase.

5) Py (P;yy) (j = D, F) indicates the probability of transition from recession (boom)
to recession (boom).

6) Pyy (Pyyy) indicates the probability that economic fluctuations will transition from

an independent (synchronized) phase to an independent (synchronized) phase.
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(Table 5) Parameter Estimates (uy,q, =8000, ., =2000, wu,,, =1000, w,,;; =9000)

Korea-US Korea-China Korea-Japan
Parameter . Standard . Standard . Standard
Median | Mean . . | Median | Mean .. | Median | Mean o
Deviation Deviation Deviation

Hpo 3.282 | 3.289 | 0.541 | 4.765 | 4.856 | 1.185 | 3.788 | 3.793 | 0.631

Hp1 7.149 | 7.152 | 0.601 | 7.479 | 7.651 | 1.130 | 6.976 | 6.979 | 0.646

o 7.308 | 7.609 | 1.907 | 12.585 | 13.315 | 5.230 | 8.361 | 8.788 | 2.573

0 1.630 | 1.636 | 0.357 | 7.469 | 7.468 | 0.952 | 0.886 | 0.886 | 0.356

M 2,359 | 2.344 | 0.547 | 7.972 | 8.284 | 1.732 | 3.576 | 3.552 | 0.574

0% 2,963 | 3.066 | 0.877 | 9.241 | 9.552 | 2.829 | 3.580 | 3.756 | 1.071

O pr 1.203 | 1.243 | 0.892 | -0.454 | -0.431 | 2.328 | 1.281 | 1.325 | 1.103

Notes: 1) g9, Upops Up19» and uy;; are hyperparameters of the beta distribution.

)

) 1 and o represent the mean and variance, respectively.

3) D and F indicate home country and foreign country, respectively.

) V is a latent variable that is 1 when the business cycle is in the synchronized phase,

while 0 when it is in the independent phase.

5) Py (P;yy) (j = D, F) indicates the probability of transition from recession (boom)
to recession (boom).

6) Py (Pyyy) indicates the probability that economic fluctuations will transition from

an independent (synchronized) phase to an independent (synchronized) phase.
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Note: The solid line indicates the median, and the dotted lines above and below the solid line
indicate the 5th and 95th percentiles, respectively.
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(Figure 4) Synchronization Coefficient and Export and Import Share

(a) Korea-US

= = 1985 1995 2005 2015

(b) Korea-China

oo SYNCHRONIZATION
- *

= 1984 1992 2000 2008 2016

(c) Korea-Japan

SYNCHROMNIZATICN

_——
—————— - -

= 1T9 75 1985 1995 2005 2015

Note: The solid line indicates the synchronization coefficient, the middle dotted line indicates
the export (import) share of each country in the total export (import) of Korea, and the
dashed line indicates the sum of the export and import proportions.
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(Table 6) Estimates of the Correlation Coefficient between Coefficient of
Synchronization and Each Country's Trade Share

Country Share 1981-2019 1981-2000 2000-2019 2010-2019
Korea EX 0. 392** 0.676** -0.924** 0. 845**
- IM -0.776** 0.010 -0.929** -0.817**
US EX+IM -0.574** 0.623** -0.935** -0. 892**
Korea EX 0.632** 0. 466* 0.611** 0. 435
- IM 0.608** 0.172 0. 584** 0.529"
China EX+IM 0.625%* 0. 360 0.616** 0.593*
Korea EX -0.509** 0. 640** -0, 774** 0. 760**
- IM -0. 471 0. 649** -0. 568** 0.615*
Japan EX+IM -0. 497** 0. 686** -0.661** 0. 749**
Notes: ** * and * denote significant at the 1%, 5%, and 10% levels, respectively.

2

1)
)
3) IM indicates the proportion of imports from each country in Korea's total imports.
4) EXIM is the sum of EX and IM.

EX represents the proportion of exports to each country in Korea’s total exports.
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(Table 7) Estimates of the Correlation Coefficient between the Coefficient of
Synchronization and the Total Trade Share to GDP

Country Share 1981-2019 1981-2000 2000-2019 2010-2019
Korea EX* 0. 665* -0.185 0. 827** 0. 860**
- IM* 0.702** 0.053 0.813** 0. 856**
US EX*+IM* 0.696** -0.098 0. 828" 0. 863**
Korea EX* 0. 630" 0. 250 0.522** -0. 447
- IM* 0.562** 0. 486" 0.325 -0. 566
China EX*+IM* 0.611* 0.416" 0. 429" -0.516
Korea EX* 0. 655" -0.193 0. 668™* 0. 869**
- IM* 0.610* -0. 355 0.614* 0.781**
Japan EX*+IM* 0.647** -0.311 0. 648"* 0. 826**

Notes: 1) **, * and * denote significant at the 1%, 5%, and 10% levels, respectively.
2) EX*(IM*) represents the total share of exports (imports) in Korea's GDP.
3) EXIM* is the sum of EX* and IM*.
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(Figure 5) Synchronization Coefficient and Direct Investment
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Note: The solid line indicates the synchronization coefficient, the dashed line indicates the
growth rate or proportion of foreign direct investment by Koreans, and the dotted line
indicates the growth rate or proportion of domestic direct investment by foreigners.
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(Figure 6) Cumulative Impulse Response (1%p Shock)
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Growth Rate

Note: The solid line indicates the cumulative response of each variable over 40 years to the
shock of a 1%p rise in the probability of a foreign boom, and the dotted lines above and
below the solid line indicate the cumulative response *1 standard deviation.
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(Figure 7) Cumulative Impulse Response (1%p Shock)
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Analysis of Business Cycle Synchronization between

Korea-US, Korea-China, and Korea-Japan*
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Abstract

As a result of empirical analysis using annual data and a two-phase regime
switching model with time-varying coefficients of synchronization, the upward
trend of synchronization in Korea-China is much greater than in Korea-US or
Korea-Japan. Also, unlike the latter case, where the recent decline in
co-movement occurs around 2010, in the former case, it appears after 2016.
In the case of Korea-US and Korea-Japan, the positive correlation between each
country’s share of imports and exports in Korea's total trade and the
co-movement coefficient was high between 1981 and 2000, while in the case
of Korea-China, it was high between 2000 and 2019. In addition, when the total
trade ratio to GDP of Korea is used, the positive correlation between them over
the entire period is high regardless of the country. On the other hand, since
2010, the growth rate of US direct investment in Korea and the share of the
US in total direct investment in Korea have declined along with the probability
of business cycle synchronization.
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