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ABSTRACT

This paper empirically examines whether Korean monetary policy is independent of
U.S. monetary policy during the post-crisis period in which capital account is liberalized
and floating exchange rate regime is adopted and during the pre-crisis period in which
capital mobility is restricted and tightly managed exchange rate regime is adopted. Before
capital account liberalization, monetary autonomy can be achieved in view of the trillema,
even under tightly managed exchange rate regime, as capital mobility is restricted. On the
other hand, for the period after capital account liberalization, monetary autonomy can be
also achieved in view of the trillema, as exchange rate stability is given up. Securing
monetary autonomy, however, may not be easy under liberalized capital account for a
small open economy like Korea. Huge capital movements can generate excessive
instability in foreign exchange and asset markets. Strengthened international economic
linkages may also be another factor to prevent monetary policy from being independent.
Using block-exogenous structural VAR model, the effects of U.S. monetary policy shocks
on Korean economy are examined. Empirical results show that Korean monetary policy is
not independent of U.S. monetary policy for both periods before and after capital account
liberalization. For the period after capital account liberalization, Korea does not seem to
have implemented floating exchange rate policy in practice, which may lead Korean
monetary policy to be dependent on U.S. monetary policy. For the period after capital
account liberalization, portfolio flows respond dramatically to the U.S. monetary policy,
which may also keep Korean monetary policy from being independent.
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[Figure 1] Capital Inflows and Qutflows in Korea

(Unit: million US dollars)
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[Figure 2] Policy Rates in Korea and in the U.S.
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Note: As policy rates we used Federal Funds rate for the U.S. and uncollateralized call rate (all transactions)
for Korea. Data are obtained from FRED, Federal Reserve Bank of St. Louis and the Bank of Korea

respectively.
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[Figure 3] Foreign Exchange Reserves and M2 in Korea
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[Figure 4] Housing and Stock Price Indices in Korea
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[Figure 5] Impulse Responses of U.S. Variables to U.S.

Monetary Policy Shocks:

Pre—Liberalization Period
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Note: Solid lines show the mean response from Monte Carlo Integration.
bands from Monte Carlo Integration.

[Figure 6] Impulse Responses of U.S. Variables to U.S.

Dotted lines show 90% probability

Monetary Policy Shocks:

Post—Liberalization Period
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Note: Solid lines show the mean response from Monte Carlo Integration.
bands from Monte Carlo Integration.
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[Figure 7] Impulse Responses of Federal Funds Rate and Korean Call Rate to U.S.
Monetary Policy Shocks in the Basic Model
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Note: Solid lines show the mean response from Monte Carlo Integration. Dotted lines show 90% probability
bands from Monte Carlo Integration.
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[Figure 8] Impulse Responses of the U.S. and Korean M1 to U.S. Monetary Policy

Shocks
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Note: Solid lines show the mean response from Monte Carlo Integration. Dotted lines show 90% probability

bands from Monte Carlo Integration.
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[Figure 9] Impulse Responses of the Won—Dollar Exchange Rate and Korean Net

Capital Inflows to U.S. Monetary Policy Shocks
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Note: Solid lines show the mean response from Monte Carlo Integration. Dotted lines show 90% probability

bands from Monte Carlo Integration.
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[Figure 10] Impulse Responses of Korean Net Portfolio Inflows and KOSP!I Index to

U.S. Monetary Policy Shocks
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Note: Solid lines show the mean response from Monte Carlo Integration. Dotted lines show 90% probability

bands from Monte Carlo Integration.
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[Figure 11] Impulse Responses of Korean Call Rate to U.S. Monetary Policy
Shocks in the Extended Models
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[Figure 12] Impulse Responses to U.S. Monetary Policy Shocks for Various Sample
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[Figure 13] Impulse Responses to U.S. Monetary Policy Shocks in the Model with

Two Additional Variables
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Note: Solid lines show the mean response from Monte Carlo Integration. Dotted lines show 90% probability

bands from Monte Carlo Integration.
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ABSTRACT

This paper examines whether and how much vocational training raises an individual's
earnings in Korea, using the Economically Active Population Survey. To overcome
endogeneity of training, we apply fixed-effects and propensity-score matching (PSM)
methods. Fixed-effects (PSM) results suggest that work-related training received in the
previous one year increases a worker's monthly earnings by 2.6 to 4.7 (7.5 to 9.8)
percent. Taken altogether, work-related training enhances a worker's earnings by a
minimum of 2.6 and a maximum of 9.8 percent in Korea.
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{Table 1> Descriptive Statistics of the Samples: Means and Standard Deviations

(Unit: year, %)

0703~0803 | 0803~0903 | 0703~0903

@ @ ©

Number of Observation 10,790 11,401 7,924
Wage log(wage) 0.03 (0.34)| 0.02 (0.33)] 0.02 (0.32)
- Trained 0.27 (0.45)| 0.34 (0.47)| 032 (0.47)
lob Training Untrained 0.73 (0.45)] 0.66 (047)] 068 (047)
Gender male 0.57 (0.50)| 0.58 (0.49)| 0.58 (0.49)
female 0.43 (0.50)| 0.42 (0.49)| 0.42 (0.49)
Head of the the head of the family 0.62 (0.49)| 0.62 (0.49)| 0.63 (0.48)
Family other members 0.38 (0.49)| 0.38 (0.49)| 0.37 (0.48)
. married 0.70 (0.46)| 0.71 (0.45)| 0.72 (0.45)
Marital Status single 030 (0.46) 029 (0.45)] 028 (0.45)
. o City(A]) 0.83 (0.38)| 0.84 (0.37)| 0.84 (0.37)
City - District District(2) 017 (038)] 0.16 (0.37)] 0.16 (0.37)
Age years 41.96 (11.39)[42.30 (11.23)[43.12 (11.07)
Education years 12.69 (3.35)|12.84 (3.31)[12.77 (3.38)
Hours Worked hours 195.3 (47.40)|192.7 (45.96)|194.2 (44.91)
management, professional 0.14 (0.34)| 0.23 (0.42)| 0.19 (0.39)
service, sales 0.16 (0.36)| 0.17 (0.37)| 0.15 (0.36)
Occupation  |other(agriculture, forestry, technic, assembly etc.| 0.24 (0.43)| 0.23 (0.42)| 0.23 (0.42)
simple labor 0.15 (0.36)| 0.16 (0.37)] 0.15 (0.36)
semi-professional, office work 0.31 (0.46)| 0.21 (0.41)| 0.28 (0.44)
agriculture, forestry, fishing and mining | 0.01 (0.12)| 0.01 (0.11)] 0.01 (0.11)
electricity, gas, water and construction 0.08 (0.27)| 0.09 (0.29)| 0.09 (0.28)
wholesale - retail sale and accommodation | 0.14 (0.37)| 0.17 (0.38)] 0.16 (0.37)
Industry transportation and communication 0.06 (0.23)| 0.08 (0.27)| 0.07 (0.25)
financial, insurance and business service | 0.17 (0.38)| 0.16 (0.37)| 0.17 (0.37)
public administration, education and health | 0.21 (0.41)| 0.22 (0.41)| 0.23 (0.42)
other(other than manufacturing) 0.07 (0.26)| 0.06 (0.24)| 0.06 (0.24)
manufacturing 0.23 (0.42)| 0.22 (0.41)] 021 (0.41)
Less than 5 0.26 (0.44)| 0.27 (0.44)| 0.25 (0.43)
5~ 29 0.38 (0.48)| 0.38 (0.49)| 0.38 (0.48)
Size 30~ 99 0.22 (0.41)| 021 (0.41)] 0.22 (0.42)
100 ~299 0.10 (0.30)] 0.10 (0.30)] 0.11 (0.31)
More than or equal to 300 0.04 (0.19)| 0.04 (0.19)] 0.04 (0.21)
regular work 0.67 (0.47)| 0.69 (0.46)| 0.70 (0.46)
Regular work non-regular work 033 (0.47)] 031 (0.46)] 030 (0.46)
Separation separated 0.28 (0.45)| 0.29 (0.45)| 0.26 (0.44)
continued to work 0.72 (0.45)] 0.71 (0.45)] 0.74 (0.44)

Note: Wage earners are observed at each point of time of interest. The weights given by Current Population Survey

were not used.4)



(Table 2> Attrition Rates by the Training Status

Trained(%) Untrained(%) Total(%)
Sample @D Dropped 55.5 61.2 59.6
(0703 & 0803) Retained 44.5 38.8 40.4
Sample @ Dropped 49.5 57.1 55.2
(0803 & 0903) Retained 50.5 429 44.8
Sample @ Dropped 82.8 86.1 85.2
(0703 & 0803 & 0903) Retained 17.2 13.9 14.8

Note: Whether the observant was trained or not is based on the survey question given to the panel sample at the
start of the year.
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{Table 3> Fixed Effects Estimation of the Earnings Equation: A Difference in
Logarized Monthly Earnings as the Dependent Variable

model 1(0703~0903) model 2
model 1-1 model 1-2 model 1-3 0703-0903, including
(0703-0803) | (0803~0903) | (0703~0903) separated workers
(0703~0903)
Estimation Method ols ols ols ols fixed effect
) @ 3 “ (©)
train job training, trained=1 0.0466 0.0263 0.0365 0.0346 0.0468
(0.0080)*** (0.0071)*** (0.0053)*** (0.0084)*** | (0.0170)***
sex gender, male=1 -0.0168 -0.0085 -0.0134 -0.0089
(0.0090)* (0.0085) (0.0062)** (0.0098) i
rel head of the household, head=1 0.0000 -0.0162 -0.0082 -0.0051 -0.0969
(0.0089) (0.0083)* (0.0061) (0.0100) (0.0560)*
marr marital status, married=1 -0.0006 -0.0036 -0.0020 0.0111 0.0048
(0.0088) (0.0081) (0.0060) (0.0098) (0.0951)
age age -0.0001 -0.0044 -0.0023 -0.0077 -0.0519
(0.0022) (0.0020)** (0.0015) (0.0025)*** (0.0686)
age2 age’2 -0.0000 0.0000 0.0000 0.0001 0.0004
(0.0000) (0.0000)* (0.0000) (0.0000)*** (0.0004)
eduyear years of education 0.0002 0.0025 0.0013 0.0021 0.0207
(0.0015) (0.0014)* (0.0010) (0.0016) (0.0149)
contyr years of work -0.0029 -0.0032 -0.0031 -0.0030 0.0239
(in a same job) (0.0015)* (0.0014)** (0.0010)*** (0.0016)* (0.0077)***
contyr2 year of work"2 0.0001 0.0001 0.0001 0.0001 -0.0006
(0.0001)** (0.0000)* (0.0000)*** (0.0001)* (0.0003)**
city city dwelling, city dweller=1 0.0160 -0.0143 0.0013 0.0003
(0.0089)* (0.0085)* (0.0061) (0.0098) i
establishment size, occupation, industry controlled controlled controlled controlled controlled
normal NOﬂ‘;’:f;’ngTa:i‘;’k’ -0.0145 20,0384 -0.0266 -0.0336 -0.1235
(0.0082)* (0.0079)*** (0.0057)*** (0.0093)*** | (0.0233)***
chgl separation, separated=1 0.0253 -0.0065 0.0086 0.0119 0.0381
(0.0089)*** (0.0079) (0.0059) (0.0098) 0.0175)**
worktime hours worked(month) 0.0009 0.0008 0.0009 0.0008 0.0028
(0.0001)*** (0.0001)*** (0.0001)*** (0.0001)*** | (0.0002)***
dum0803 dummy for March 2003, 0.0100 0.0183 0.0056
2008=1 - -
(0.0045)** (0.0071)** (0.0596)
Constant -0.1004 -0.0413 -0.0748 0.0345 0.4679
(0.0506)** (0.0469) (0.0346)** (0.0589) (2.7032)
Observations 10790 11401 22191 7924 7924
Number of id 3962
R-squared(fixed effect: within) 0.03 0.03 0.03 0.02 0.08

Note: Model 1 uses all samples with change in wage (% change), while model 2 only uses samples that can be set up as a panel.

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1
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(Table 4> Determinants of Work—related Training

Matching 1 (0703~0803)

Matching 2 (0803~0903)

Matching 3 (0703~0903)

Variable Variable Variable
Explanation for Variables Average probit Average probit Average probit
(Standard (Standard (Standard
Deviation) Deviation) Deviation)
log(wage) from previous 0.03 0.4275 0.02 04471 0.02 0.4287
period
(0.34) (0.0356)*** (0.33) (0.0342)**x* (0.32) (0.0245)**x*
gender, male=1 0.57 -0.0469 0.57 -0.0618 0.58 -0.0609
(0.49) (0.0413) (0.50) (0.0384) (0.49) (0.0279)**
head of household, head=1 0.60 -0.0005 0.60 0.0114 0.60 0.0026
(0.49) (0.0400) (0.49) (0.0374) (0.49) (0.0273)
marital status, married=1 0.71 0.0884 0.70 0.0324 0.71 0.0603
(0.45) (0.0400)** (0.46) (0.0363)** (0.45) (0.0268)**
age 12.75 -0.0160 12.68 -0.0131 12.82 -0.0171
(3.31) (0.0104) (3.31) (0.0095) (3.31) (0.0070)**
age”2 41.13 0.00002 40.96 0.00002 41.30 0.00005
(11.31) (0.0001) (11.39) (0.0001) (11.23) (0.0001)
length of education 1819.89 0.0332 1807.54 0.0309 1831.58 0.0327
(984.50) (0.0073)*** (987.83) | (0.0064)*** (981.25)  [(0.0048)***
year of work 5.89 0.0547 5.81 0.0595 5.96 0.0593
(in the same job) (7.40) (0.0061)*** (7.35) (0.0057)*** (7.44) (0.0041)***
years of work*2 89.40 -0.0011 87.82 -0.0011 90.89 -0.0011
(188.76) (0.0002)*** (185.27) | (0.0002)*** (192.00)  [(0.0001)***
has lived in a city 0.83 -0.0152 0.83 -0.2314 0.84 -0.1390
in the previous period (0.37) (0.0393) (0.38) (0.0366)*** (0.37) (0.0266)***
non-regular job 0.33 -0.0664 0.33 -0.1685 0.32 -0.1118
(0.47) (0.0361)* (0.47) (0.0343)%xx* (0.47) (0.0247)**x*
hours worked (months) 197.19 -0.0017 197.19 -0.0020 196.26 -0.0018
(48.66) (0.0004)** (48.66) (0.0003)*** (48.26) (0.0002)***
dummy for March 2008, - - 0.49 -0.2443
2008=1 (0.50) (0.0208)***
constant - -2.7031 - -2.4123 - -2.3077
(0.2598)**x* (0.2350)**x* (0.1725)%**
establiﬁhmel?t size, controlled controlled controlled
occupation, industry
Observations 10,790 11,401 22,191
Log-likelihood -5260.2 -6072.1 -11398.5

Note: For every explanatory variable we used the value from the year before. This includes the workers who left
the job, Standard errors in parentheses.
**% p<0.01, ** p<0.05, * p<0.1.



(Table 5> Matching Estimates of Average Treatment Effects on the Treated (ATT):
A Difference in Logarized Monthly Earnings as the Outcome Variable

(Unit: person)

. treatment control standard
matching method ATT o t-value
group group deviation
stratification 2,956 7,827 0.085 0.012 7.10%**
0703~0803 nearest 2,956 1,874 0.076 0.020 3.78%%*
radius matching 2,024 3,610 0.260 0.017 15.22%**
kernel matching 2,956 7,828 0.111 - -
stratification 3,822 7,572 0.075 0.008 8.99%*x*
nearest 3,822 2,187 0.058 0.019 2.98%**
0803~0903 - -
radius matching 2,596 3,933 0.182 0.016 11.5] %%
kernel matching 3,822 7,571 0.090 - -
stratification 6,778 15,396 0.075 0.007 10.43%**
0703~0903 nearest 6,778 4,061 0.075 0.014 5.42%%*
radius matching 5,680 11,038 0.287 0.010 27.89%**
kernel matching 6,778 15,397 0.098 - -

Note: *** p<0.01, ** p<0.05, * p<0.1.

2

Asgt od 1’o ik stratification,
nearest neighbor®} kernel matching®] A3}
o oJshd, wHFH JEFoE 719
T Y9 B oF 76~111% A=
Sttt 18y radius matching®l ]Sk
2 olHeh A F 26.0% BE9]
S0 2 AJd] = veRdth 20084
399 2000 39S AT HE s
olgsh= 7%l
neighbor} kernel matching®] ZA¥}= &

o

}-

o
o_.>i o off

Y

stratification, nearest

FUo AT 4 ASEPL B
5.89.0% A% oS Kozt wd

12) Radius matching®] ZA¥}=, 1 Zole} FAGle] T3 common support]

1’9] 739k viRHA R <sid 27l A
radius matching®] FHX= 33| &
FEIHI82%)E HoAFh rAEoZ
‘od 3o thgk stratification,
neighbor2} kernel matching®] A3+ 1l

1:19 kil

nearest

Ho

T JdFEN} BT 7598% FE
¥& HoJFTh Radius matchingdl] <3
deades oF 7% FE2A T3

27 ek
B Hof| A stratification, nearest neighbor

2} kernel matching®= 53l FHE L

THe] e Asan 7.5~9.8%(‘§H%=j 3

EREEE LI

B75h,



46 | sEmEHE /2010, I

713 E & HollA OLS 2 1GR3
S 53l FRE wsFEY d5 e &
7H2.6~4.7%)1 w3} oF 28] AE Frh
T F0l MR Aoldt A719 A=
a5 sk oA vt =F
A s wgFde] FEgs
YFEHE ANk Helle thigre
ojgdgo] Ut} TP x EBEkal, 1y
AR i AH Y ARSS T,
A 197E olrd wEFEe i)Y
YHT IS H 25 2.698% = 4
A AeE FAHY. agal o] F
AAEL Hx 5% fFrefarelA 2T
ol st

HHge Reshs g Ea wAT
ATkiy wmEAe] Aol

z
o
o
—z
nfl
ot
rr
MU
flo
r
\
ag

4
e AFe Fo FANGY Q¥E ¥
gtk 22 TSHe it Hof =
£ EHH 047} Qe B
4] Y] 9 gvleit 2,
7o) FANGE Beshe A9 /1Y
o Faugy 858 9T F7] HF
o 5] REFAE o BT 4}
of O AT A 5T} o

lEe] B3 B el T Anel uuleln BAAAYA 2 JREAE RelxT) oleHown

radius matching®] A3/} viAE E}FE o]

EA5HA] A,

2 B4 2053 YR ol dele

£ ouolA mjAe] A% AFS Qokste ] QoJAE radius matching®] AHE AR T}
Radius matching®] 237} T2 ]3] Axo} b2 o]fE5 ofe) Whde g oy =83 on, o3

7 7 B olfE wAskA etk
13) ol FeUe AYE b FANES v

o FENg REFAC B F

fol
_El,
©
>
2

Shoupol wel E9) G Aol 5 Y-S vl
o, Jei 2o BAoA AR ARE FANE) BUTAE AEsA Rake 4

she @A 7HAT 9
AT =2 AET009S FET F Sdnk



%po] solebe 2Rl B
Fhsaleh. meb 2EE]

A
=
Ll
o dFe PsuA Fd A

Bk 279 e APEe ol 74
2 9u3 sdsy dde

(Brunello and Paola[2004]).
WSk Bassanini and Brunello(2003)+

[e]
e

Household Panel) AF2E ©]-&-3}o, 7}
HE Fgke 22250 Fd v &
< ZEAE AolY FYE(median
wage) Fe9] AolE ol8ate] FHo
g e ZYndY A71E

th o]F al 152 AU H(wage

73l (European  Community

W35k

=g dudds AAT AREe
AR ATES FUOR AT AT A
< B} Fol7]eE SHAITE 18] A &

U= AL HoF3 JKBrunello and

ZE2 g Leuven and
Oosterbeek[2008]).

Fam,
= I7PER

5 L

AR5 FAe| dF YSEI} Fol
& AI)E HofFe

= 7F=%  AtKBrunello, Garibaldi, and

Wasmer[2007]).



48 | sEmEHE / 2010. I

=]
1 g4
(in Korean)
7% - 039, THAFAY YFEA B4 =Y AEE FHOE mimeo, FIAY

AT, 2009.
oldE, "uEFH 73 =5 A A, T=sE R, 20059 88935, pp.61~74.

AN, THIAHAY APEA Fo HeE9 A, §4F H, WAFE A FFEAA,
A6, AFHIA] 2009-13, S NEATA, 2009.

Kang, Soon Hie and Heung Sung Nho, “The Effect of Job Training in Korea on Employment and
Wage,” The Korean Labor Economic Association Dissertation, Vol. 23, No. 2, 2000,
pp.127~151.

Kim, Ahn Kook, “A Study on the Individual Wage Effect of Training,” The Korean Labor
Economic Association Dissertation, Vol. 25, No. 1, 2002, pp.131~160.

(in English)

Bassanini, A., A. L. Booth, G. Brunello, M. De Paola, and E. Leuven, “Workplace Training in
Europe,” IZA (Institute for the Study of Labor) Discussion Papers, No. 1640, 2005.
Basasnini, A. and G. Brunello G., “Is Training More Frequent When Wage Compression Is Higher?
Evidence from the European Community Household Panal,” OECD, IZA Discussion Papers,

No. 839, 2003.

Blundell, R., L. Dearden, C. Meghir, and B. Sianesi, “Human Capital Investment: The Returns from
Education and Training to the Individual, the Firm and the Economy,” Fiscal Studies, Vol.
20, No. 1, 1999, pp.1~23.

Brunello, M., P. Garibaldi, and E. Wasmer, Education and Training in Europe, Oxford University
Press, 2007.

Brunello, Giorgoi and Maria De Paola, “Market Failures and The Under-provision of Training,”
Papered prepared for the joint EC-OECD Seminar on Human Capital and Labor Market
Performance, held in Brussels on Dec 8, 2004.

Card, D., “The Causal Effect of Education on Earnings” in Orley Ashenfelter and David Card (eds.),
Handbook of Labor Economics, Amsterdam: North Holland, 2000.

Heckman, J. J., L. Lochner, and C. Taber, “Tax Policy and Human-Capital Formation,” American
Economic Review, Vol. 88, No. 2, 1998, pp.293~297.

Leuven, E. and H. Oosterbeek, “An Alternative Approach to Estimate the Wage Returns to



Private-sector Training,” Journal of Applied Econometrics, Vol. 23, No. 4, 2008, pp.423~434.
Rosenbaum, Paul and Donald Rubin, “The Central Role of Propensity Score in Observational
Studies for Causal Effects,” Biometrika, Vol. 70, No. 1, 1983, pp.41~55.
Smith, J. A. and P. E. Todd, “Does Matching Overcome LaLonde’s Critique of Nonexperimental
Estimators?” Journal of Econometrics, Vol. 125, No. 1~2, 2005, pp.305~353.



50 | sEmsm% /2010, I

{Appendix Table 1> Fixed Effects Estimation of the Earnings Equation: A Difference
in Hourly Wages as the Dependent Variable

Model 1
Model 1-1 Model 1-2 Model 1-3 Model 2
(0703~0803) (0803~0903) (0703~0903) (0703~0903)
estimation method: ols ols ols ols fixed effect
(1 2) 3) “) ()
ob training. frained=1 0.0490 0.0254 0.0368 0.0322 0.0513
ob training, trained=
! & (0.0078)*** (0.0074)*** (0.0054)*** (0.0085)*** (0.0180)***
0.0063 -0.0025 0.0010 0.0069
gender, male=1 -
(0.0088) (0.0088) (0.0062) (0.0099)
0.0061 -0.0017 0.0018 0.0040 -0.0580
head of household, head=1
(0.0087) (0.0086) (0.0061) (0.0101) (0.0593)
. . -0.0150 -0.0139 -0.0146 -0.0092 0.0153
marital status, married=1
(0.0086)* (0.0084)* (0.0060)** (0.0099) (0.1008)
-0.0035 0.0014 -0.0010 -0.0039 -0.0853
age
& (0.0021)* (0.0021) (0.0015) (0.0025) (0.0725)
e 0.0000 -0.0000 0.0000 0.0000 0.0000
& (0.0000) (0.0000) (0.0000) (0.0000) (0.0004)
. -0.0008 0.0015 0.0002 0.0014 0.0040
years of education
(0.0015) (0.0014) (0.0010) (0.0016) (0.0158)
-0.0005 -0.0025 -0.0015 -0.0018 0.0292
years of work
(0.0015) (0.0015)* (0.0011) (0.0016) (0.0082)***
0.0000 0.0000 0.0000 0.0000 -0.0006
years of work"2
(0.0001) (0.0000) (0.0000) (0.0001) (0.0003)**
non-regular work, 0.0031 -0.0164 -0.0068 -0.0086 -0.0026
non-regular=1 (0.0078) (0.0079)** (0.0056) (0.0092) (0.0244)
) ) ) 0.0083 -0.0119 -0.0017 -0.0004
city dwelling, city dweller=I| = 50q7) (0.0088) (0.0062) (0.0100) -
i ted=1 0.0053 -0.0294 -0.0127 -0.0065 0.0230
separation, separated=
P P (0.0087) (0.0082)*** (0.0060)** (0.0099) (0.0186)
dummy for March 2008, 0.0101 0.0267 -0.0522
2008=1 i ) (0.0045)** (0.0073)*** (0.0631)
0.1313 0.0129 0.0676 0.1078 3.4656
constant
(0.0476)*** (0.0472) (0.0337)** (0.0574)* (2.8624)
establishment size,
controlled controlled controlled controlled controlled
occupation, industry
Observations 10,790 11,401 22,191 7,924 7,924
Number of id - - - - 3,962
R-squared 0.01 0.02 0.01 0.02 0.04

Note: Model 1 uses all samples with change in wage (% change), while model 2 only uses samples that can be set up
as a panel. Standard errors in parentheses
*¥ p<0.01, ** p<0.05, * p<0.1.
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{Appendix Table 2> Comparisons of Worker Characteristics before and after

Matching

— Means of Worker Characteristics before Matching

0703~0903 data

bl Untrained Trained
Variable N=15413 N=6778 t-value”
(Mean) (Mean)
Gender 0.548 0.634 -11.93%**
Head of Household 0.584 0.642 -8.17***
Marital Status 0.687 0.759 -10.79%**
Years of Education 12.20 14.01 -38.78%**
Age 41.78 39.67 12.85%**
Age2 1886.86 1667.60 15.36%**
Years of Work 4.384 9.305 -47.94%**
Years of Work"2 57.77 161.32 -38.90%**
City Dweller 0.832 0.838 -1.08
5~ 29 0.414 0.286 18.26%**
Size 30~ 99 0.186 0.280 -15.77%%*
100~299 0.086 0.152 -14.76%**
More than or equal to 300 0.028 0.054 -9.78%**
Management - Professional 0.141 0.267 -22.86%**
Service * Sales 0.173 0.138 6.54%**
Occupation Others(ag.rlculture énd 0.255 0.176 12.86##*
forestry - fishing, technic etc.)
Simple Labor 0.197 0.066 25.10%**
Agriculture and Forestry + Mining 0.017 0.003 8.20%**
Electricity + Gas - Water - Construction 0.063 0.045 5.43%x*
Wholesale and
. ) 0.193 0.067 24,19%**
Industry Retails + Accommodation
Transportation - Communication 0.111 0.101 2.16%*
Financial insurance - Business 0.160 0.194 -6.11%%*
Administration + Education - Health 0.100 0.201 -20.77%**
Others excluding manufacturing 0.076 0.045 8.63***
Non-regular Work 0.365 0.235 19.25%%%*
Hours Worked 198.94 190.17 12.51%%%*
Availability of ’08 data 0.508 0.436 9.93***

Note: difference = mean(train=0)-mena(train=1), #,: difference=0



— Means of Worker Characteristics after Matching

0703~0903(By using Nearest Neighbors
Matching)
Variable Untrained Trained
N=6778 * N=6778 t-value
(Mean) (Mean)
Gender 0.640 0.634 0.84
Head of Household 0.650 0.642 0.90
Marital Status 0.769 0.759 1.46
Years of Education 14.02 14.01 0.24
Age 39.93 39.67 1.54
Age2 1691.18 1667.60 1.70%
Years of Work 9.34 9.31 0.20
Years of Work"2 162.47 161.32 0.28
City Dweller 0.836 0.829 -0.33
5~ 29 0.286 0.286 -0.08
. 30~ 99 0.286 0.280 0.71
e 100~299 0.151 0.152 0.22
More than or equal to 300 0.059 0.054 1.26
Management - Professional 0.274 0.267 0.87
Service * Sales 0.131 0.138 -1.21
Occupation Others(ag'rlculture a.nd 0.176 0.176 0.02
forestry - fishing, technic etc.)
Simple Labor 0.065 0.066 -0.07
Agriculture and Forestry - Mining 0.003 0.003 -0.15
Electricity + Gas + Water * Construction 0.042 0.045 -0.63
Wholesale and
. . 0.063 0.067 -1.08
Industry Retails + Accommodation
Transportation + Communication 0.105 0.101 0.73
Financial insurance - Business 0.206 0.194 1.72%
Administration - Education - Health 0.203 0.201 0.26
Others excluding manufacturing 0.049 0.045 1.14
Non-regular Work 0.242 0.235 0.99
Hours Worked 190.08 190.17 -0.12
Availability of *08 data 0.453 0.436 2.01%*

Note: When implementing the Nearest Neighbors Matching, we can either or not allow overlaps. When overlaps
are allowed, one unit of control group will be matched to multiple units of treatment groups. Therefore, we
need to consider the overlapped weights in order to match the number of units in the treatment group and
the control group. This table also took weights into account when mean difference test was carried out.
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ABSTRACT

In terms of labor market accomplishments, such as income, size of the company, and the
matching quality between one’s job and college major (specialization), a very large
discrepancy is observed between the graduates from colleges located in Seoul and those
outside Seoul. But, when the department average score of the Scholastic Aptitude Test
(SAT) at the time of college entrance is controlled for, the discrepancy is found to be
reduced to a considerable degree. In the case of wage gap, at least two third can be
explained by the SAT score gap. The remaining wage gap seems to reflect the
characteristics of workplace. In other words, graduates with high SAT scores enter colleges
located in Seoul and thus tend to find better jobs leading to earning differences. This result
that confirms the importance of aptitude test scores suggests that in the labor market, one of
the major reasons behind a lower accomplishment of the graduate from local colleges is due
to a lower competitiveness of local colleges in attracting the brightest students. But, this
should not be viewed as only an internal problem of local colleges. This is because the
growth of local economies tends to haul the advancement of local colleges in that area
rather than being the other way around. The agglomeration effect in Seoul where
headquarters of large corporations and financial institutions gather is the factor that has
elevated the status of colleges located in Seoul since this provides highly preferred job
choices of graduates. When the competitiveness of college is significantly influenced by
exogenous factors, such as the vicinity to Seoul, the effort being made by colleges alone
would not be enough to improve the situation. However, the central government, too, is not
in the position to carry out countermeasure policies for such problems. The regional
development strategy boosted through supportive policies for local colleges, such as financial
support, is not based on the persuasive and empirical grounds. It is true that college
education is universal and that the government’'s intervention in assisting local colleges to
secure basic conditions, such as tenure faculty and adequate facilities is necessary. However,
the way of intervention should not be a support-only type. In order to improve the efficiency
and effect of financial support, restructuring programs, including the merger and integration
of insolvent colleges, should be underway prior to providing support. In addition, when the
policy is focused on education recipients —local college students, and not on education
providers —local colleges, the importance of regional gap in compulsory education
(elementary and junior high schools) turns out to be much important as the gap between
metropolitan area colleges and local colleges. Considering the educational gap before college
entrance shown from the discrepancies of aptitude test scores among different regions, the




ABSTRACT

imbalance between regions in terms of human resources is apparently derived from
compulsory education, and not from college education. Therefore, there is a need to double
the policy efforts to reduce the educational gap among different regions. In addition, given
the current situation where it is difficult to find appropriate ex post facto policy measures to
solve the problem of income gap between the graduates from metropolitan colleges and local
colleges, it can be said that improving the environment for compulsory education in local
areas is a growing necessity for bridging the educational gap among different regions.
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(Table 1> Descriptive Statistics of the GOMS College Graduates Sample(n=26,544)

Year of college entrance and College categories and
araduation Percent majors Percent
Entrance before 1994 0.1 Branch 53
Entrance in 1994 0.1 National institution 13.2
Entrance in 1995 0.4 Public institution 1.9
Entrance in 1996 1.8 Private institution 84.9
Entrance in 1997 8.4 4-year university 59.9
Entrance in 1998 14.2 University of education 2.5
Entrance in 1999 8.2 2-year junior college 37.6
Entrance in 2000 18.4 Humanities major 9.6
Entrance in 2001 18.2 Social sciences major 24.7
Entrance in 2002 8.6 Education major 7.4
Entrance in 2003 21.4 Engineering major 30.7
Entrance in 2004 0.1 Natural sciences major 11.3
Graduation in August 2004 9.7 Medical and pharmacy major 5.9
Graduation in February 2005 90.3 Arts and physical major 10.4
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(Table 2> College Graduates’ Wage Gaps by Region of College

Dependent variable: (1 2)
In(monthly average wage) Coefficient | Std. dev. | Coefficient | Std. dev.

Intercept -17.79616 | 2.0769 *** | -19.61321 | 2.0814 ***
College outside Seoul -0.1530 | 0.0082 ***

Busan -0.1639 | 0.0138 ***
Daegu -0.1552 | 0.0169 ***
Daejeon -0.1580 | 0.0174 ***
Incheon -0.0631 | 0.0183 ***
Gwangju -0.1859 | 0.0158 ***
Ulsan -0.0479 | 0.0254 *
Gyeonggi -0.1024 | 0.0109 ***
Gangwon -0.2178 | 0.0187 ***
Chungbuk -0.1431 | 0.0172 ***
Chungnam -0.1702 | 0.0156 ***
Jeonbuk -0.2524 | 0.0190 ***
Jeonnam -0.2283 | 0.0195 ***
Gyeongbuk -0.1669 | 0.0131 ***
Gyeongnam -0.1780 | 0.0180 ***
Jeju -0.2928 | 0.0276 ***
Branch 0.0541 | 0.0190 *** 0.0460 | 0.0193 **
Private institution -0.0667 | 0.0105 *** -0.0856 | 0.0112 ***
College of education 0.2846 | 0.0241 *** 0.2600 | 0.0244 ***
Junior college -0.1316 | 0.0103 *** -0.1417 | 0.0105 ***
Employment rate of the department 0.1012 | 0.0192 *** 0.0883 | 0.0196 ***
Major (omitted: Arts & Physical)

Humanities 0.0451 | 0.0144 *** 0.0476 | 0.0144 ***
Social sciences 0.1409 | 0.0118 *** 0.1467 | 0.0118 ***
Education 0.1270 | 0.0174 *** 0.1340 | 0.0174 ***
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{Table 2> Continued

Dependent variable: (1 2)
In(monthly average wage) Coefficient | Std. dev. | Coefficient | Std. dev.
Engineering 0.1665 | 0.0119 *** 0.1667 | 0.0119 ***
Natural science 0.0497 | 0.0143 *** 0.0541 | 0.0143 ***
Medical and pharmacy 0.2800 | 0.0165 *** 0.2995 | 0.0166 ***
GPA 0.0327 | 0.0043 *** 0.0330 | 0.0043 ***
Number of licences 0.0036 | 0.0019 * 0.0052 | 0.0019 ***
Weekly working hours 0.0108 | 0.0002 *** 0.0109 | 0.0002 ***
Months of experience 0.0055 | 0.0002 *** 0.0055 | 0.0002 ***
Months of experience squared 0.0000 | 0.0000 *** 0.0000 | 0.0000 ***
Age 0.0113 | 0.0011 *** 0.0123 | 0.0011 ***
Female -0.1070 | 0.0095 *** -0.1051 | 0.0095 ***
Married 0.0653 | 0.0123 *** 0.0642 | 0.0122 ***
Living with parents -0.0101 | 0.0107 -0.0176 | 0.0107 *
Household head 0.0861 | 0.0105 *** 0.0843 | 0.0104 ***
Number of household members 0.0002 | 0.0031 0.0006 | 0.0031
Mother's years of schooling 0.0038 | 0.0011 *** 0.0032 | 0.0011 ***
Family income at the time of college entrance
(omitted: under 1 million won)
1 million - 2 million won 0.0408 | 0.0156 *** 0.0376 | 0.0155 **
2 million - 3 million won 0.0882 | 0.0150 *** 0.0809 | 0.0150 ***
3 million - 4 million won 0.1302 | 0.0158 *** 0.1204 | 0.0158 ***
4 million - 5 million won 0.1490 | 0.0167 *** 0.1387 | 0.0167 ***
5 million - 10 million won 0.1719 | 0.0177 *** 0.1654 | 0.0176 ***
10 million won and over 0.2102 | 0.0252 *** 0.2027 | 0.0251 ***
Number of observations 17,046 17,046
Adjusted R’ 0.358 0.365
F ratio 239.0%** 182.1%**
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{Table 3> SAT Scores — Good Predictor of Wage Gaps by Region of University

Dependent variable: M @
Inmonthly average wage) Not controling for SAT scores | Controling for SAT scores
Coefficient Std. dev. Coefficient Std. dev.
Intercept -35.863 5476 *** -35.489 5.408 ***
University outside Seoul -0.164 0.011 *** -0.052 0.014 ***
Branch 0.054 0.022 ** -0.034 0.022
Private institution -0.068 0.013 *** -0.017 0.014
College of education 0.188 0.03] *** 0.155 0.03] ***
Employment rate of the department 0.139 0.028 *** 0.112 0.028 ***
Major (omitted: arts & physical)
Humanities 0.052 0.023 ** -0.092 0.024 ***
Social sciences 0.166 0.021 *** 0.004 0.024
Education 0.220 0.027 *** 0.016 0.030
Engineering 0.196 0.021 *** 0.029 0.024
Natural science 0.032 0.023 -0.100 0.025 ***
Medical and pharmacy 0.222 0.03] *** -0.013 0.034
GPA 0.036 0.006 *** 0.034 0.006 ***
Number of licences 0.006 0.003 * 0.010 0.003 ***
Weekly working hours 0.014 0.000 *** 0.014 0.000 ***
Months of experience 0.006 0.001 *** 0.006 0.001 ***
Months of experience squared 0.000 0.000 *** 0.000 0.000 ***
Age 0.021 0.003 *** 0.020 0.003 ***
Female 0.004 0.017 -0.004 0.017
Married 0.042 0.018 ** 0.046 0.018 ***
Living with parents -0.001 0.016 0.002 0.016
Household head 0.088 0.016 *** 0.087 0.016 ***
Number of household members 0.004 0.005 0.005 0.005
Mother's years of schooling 0.005 0.002 *** 0.004 0.002 **
Family income at the time of college entrance
(omitted: under 1 million won)
1 million - 2 million won 0.009 0.025 0.006 0.025
2 million - 3 million won 0.049 0.024 ** 0.047 0.023 **
3 million - 4 million won 0.080 0.025 *** 0.074 0.024 ***
4 million - 5 million won 0.079 0.026 *** 0.073 0.025 ***
5 million - 10 million won 0.101 0.027 *** 0.099 0.026 ***
10 million won and over 0.117 0.037 *** 0.113 0.036 ***
Department average SAT percentile score 0.006 0.000 ***
Number of observations 8,215 8,215
Adjusted R’ 0341 0.358
F ratio 110.0%** 115.3%%*
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{Table 4> Wage Gaps by Region of University Conditioned on Job Characteristics

Dependent variable:

In(monthly average wage)

Not controling for SAT scores

M

@

Controling for SAT scores

Coefficient Std. dev. Coefficient Std. dev.

Intercept -40.5170 5.7684 *** -40.3611 57311 ***
University outside Seoul -0.0873 0.0142 *** -0.0145 0.0165
Branch 0.0506 0.0249 ** -0.0114 | 0.0258
Private institution -0.0387 0.0155 ** -0.0013 0.0160
College of education 0.0538 0.0348 0.0333 0.0346
Employment rate of the department 0.0865 0.0315 *** 0.0737 0.0314 **
Major (omitted: Arts & Physical)

Humanities -0.0802 0.0259 *** -0.1807 | 0.0282 ***
Social sciences -0.0397 0.0243 -0.1524 0.0275 ***
Education 0.0315 0.0313 -0.1122 | 0.0353 ***
Engineering -0.0348 0.0246 -0.1510 | 0.0279 ***
Natural science -0.1186 0.0266 *** -0.2123 0.0286 ***
Medical and pharmacy 0.1060 0.0361 *** -0.0592 0.0407
GPA 0.0202 0.0072 *** 0.0199 | 0.0071 ***
Number of licences -0.0055 0.0038 -0.0026 0.0038
Weekly working hours 0.0094 0.0004 *** 0.0094 | 0.0004 ***
Months of experience 0.0040 0.0006 *** 0.0041 0.0006 ***
Months of experience squared 0.0000 0.0000 *** 0.0000 0.0000 ***
Age 0.0231 0.0030 *** 0.0228 |  0.0030 ***
Female 0.0222 0.0189 0.0160 | 0.0188
Married 0.0451 0.0194 ** 0.0472 | 0.0193 **
Living with parents 0.0120 0.0182 0.0144 | 0.0180
Household head 0.0639 0.0176 *** 0.0662 | 0.0175 ***
Number of household members 0.0040 0.0050 0.0049 0.0050
Mother's years of schooling 0.0032 0.0018 * 0.0023 0.0018
Family income at the time of college
entrance (omitted: under 1 million won)

1 million - 2 million won 0.0528 0.0272 * 0.0518 | 0.0271 *
2 million - 3 million won 0.0649 0.0259 ** 0.0642 0.0258 **
3 million - 4 million won 0.1057 0.0269 *** 0.1029 | 0.0268 ***
4 million - 5 million won 0.1023 0.0281 *** 0.0984 | 0.0279 ***
5 million - 10 million won 0.1366 0.0294 *** 0.1331 0.0292 ***
10 million won and over 0.1481 0.0412 *** 0.1474 0.0410 ***
Department average SAT percentile score 0.0042 0.0005 ***
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{Table 4> Continue

Dependent variable:

M

Not controling for SAT scores

@

Controling for SAT scores

In(monthly average wage) Coefficient | Std. dev. | Coefficient | _ Std. dev.
Region of job (omitted: Seoul)
Busan -0.0489 0.0261 * -0.0551 0.0259 **
Daegu -0.0113 0.0279 -0.0264 0.0278
Dagjeon -0.0613 0.0288 ** -0.0601 0.0286 **
Incheon 0.0055 0.0311 -0.0017 0.0310
Gwangju -0.0678 0.0294 ** -0.0557 0.0292 *
Ulsan 0.0320 0.0341 0.0296 0.0339
Gyeonggi 0.0041 0.0160 0.0097 0.0159
Gangwon -0.1444 0.0384 *** -0.1335 0.0382 ***
Chungbuk -0.0398 0.0344 -0.0304 0.0342
Chungnam -0.0363 0.0283 -0.0224 0.0281
Jeonbuk -0.0627 0.0336 * -0.0216 0.0338
Jeonnam -0.0401 0.0367 -0.0102 0.0366
Gyeongbuk -0.0555 0.0281 ** -0.0619 0.0279 **
Gyeongnam 0.0035 0.0244 0.0078 0.0242
Jeju -0.1820 0.0663 *** -0.1333 0.0661 **
Regular employee 0.1663 0.0181 *** 0.1694 0.0179 ***
Union member 0.1066 0.0158 *** 0.1005 0.0157 ***
Firm size (omitted: 4 persons or under)
5-9 persons -0.0407 0.0244 * -0.0338 0.0242
10-29 persons 0.0116 0.0222 0.0127 0.0221
30-49 persons 0.0228 0.0255 0.0241 0.0254
50-99 persons 0.0241 0.0244 0.0257 0.0242
100-299 persons 0.0581 0.0248 ** 0.0598 0.0247 **
300-499 persons 0.0528 0.0302 * 0.0524 0.0301 *
500-999 persons 0.0370 0.0272 0.0343 0.0270
1000 persons or over 0.1199 0.0241 *** 0.1093 0.0239 ***
Social insurance provided by job
National or occupational pension 0.1425 0.0454 *** 0.1340 0.0451 ***
Health insurance 0.1360 0.0461 *** 0.1433 0.0458 ***
Employment insurance 0.0069 0.0458 0.0017 0.0455
Industrial accident compensation insurance -0.0182 0.0444 -0.0102 0.0442
Benefits provided by job
Severance pay -0.0570 0.0225 ** -0.0569 0.0223 **
Overtime pay 0.0501 0.0145 *** 0.0468 0.0144 ***
Bonus 0.1032 0.0196 *** 0.1001 0.0195 ***
Annual/monthly paid vacation 0.0848 0.0206 *** 0.0849 0.0205 ***
Paid maternity leave 0.0253 0.0141 * 0.0225 0.0140
Paid sick leave 0.0375 0.0185 ** 0.0324 0.0184 *
Number of observations 5,689 5,689
Adjusted R’ 0521 0.527
F ratio 84.6%** 85.6%**
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Dependent variable: 1(()1(;) 2(5202) 5(030)/0 7(540}0 9(()5(;)
In (monthly average wage)
Coeff | Std. dev. | Coeff | Std. dev. | Coeff | Std. dev. | Coeff | Std. dev. | Coeff | Std. dev.

Intercept 2.188] (0.429) *** | 2.612| (0.305)***| 3.037| (0.171)***| 3.481| (0.174)*** 3.632| (0.219) ***
University outside Seoul -0.044| (0.028) -0.051| (0.014) ***| -0.050{ (0.010) ***| -0.051| (0.014) *** -0.054| (0.013) ***
Branch -0.072| (0.062) -0.042| (0.025)* | -0.036] (0.017)** | -0.035| (0.023) -0.045| (0.022) **
Private institution -0.006| (0.030) -0.011] (0.018) -0.028] (0.013)** | -0.018| (0.012) -0.018] (0.014)
College of education 0.451| (0.060) *** | 0.186| (0.038) ***| 0.048| (0.020) ** | 0.009| (0.019) -0.048| (0.026) *
Employment rate of the department 0.139] (0.075) * 0.131} (0.033)***| 0.138] (0.022) ***| 0.094| (0.025) **¥ 0.124| (0.031) ***
Major (omitted: Arts & Physical)

Humanities -0.096| (0.051) * -0.060] (0.032)* | -0.058] (0.026) ** | -0.079| (0.027) *** -0.099| (0.047) **
Social sciences 0.025] (0.047) 0.050| (0.028) * 0.031| (0.024) -0.006| (0.026) -0.054| (0.045)
Education 0.016] (0.064) 0.095| (0.038) ** | 0.062| (0.028)** | -0.012| (0.032) -0.096| (0.047) **
Engineering 0.065| (0.048) 0.086| (0.030) ***| 0.066| (0.026)** | 0.023| (0.028) -0.047| (0.044)
Natural science -0.176| (0.062) *** | -0.076 (0.035)** | -0.041] (0.029) -0.068 (0.029) ** | -0.122| (0.043) ***
Medical and pharmacy -0.320| (0.149) ** | -0.044| (0.043) -0.039| (0.041) 0.043| (0.039) 0.082| (0.058)
GPA 0.005| (0.013) 0.039| (0.007) ***| 0.042| (0.005) ***| 0.037| (0.006) *** 0.033| (0.006) ***
Number of licences 0.020{ (0.007) *** | 0.012| (0.004) ***| 0.007| (0.003)** | 0.005 (0.003) 0.005| (0.004)
Weekly working hours 0.018] (0.001) *** | 0.014] (0.001) ***| 0.009| (0.001)***| 0.006 (0.001)*** 0.005| (0.001) ***
Months of experience 0.008| (0.002) *** | 0.007| (0.001)***| 0.005| (0.001)*** 0.004 (0.001)*** 0.005| (0.001) ***
Months of experience squared 0.000{ (0.000) * 0.000{ (0.000) ** | 0.000] (0.000)***| 0.000| (0.000)** | 0.000| (0.000)***
Age 0.009{ (0.005) * 0.015| (0.003) ***| 0.020] (0.003) ***| 0.023| (0.003) ***  0.031| (0.006) ***
Female 0.030{ (0.031) -0.040| (0.016) ** | -0.054| (0.015) ***| -0.058| (0.013) *** -0.040| (0.023)*
Married 0.089] (0.032) *** | 0.031| (0.018)* 0.011| (0.015) 0.028| (0.015)* 0.023| (0.019)
Living with parents 0.010{ (0.033) 0.022| (0.020) -0.021| (0.013) -0.018| (0.013) -0.011| (0.017)
Household head 0.097| (0.030) *** | 0.103| (0.021) ***| 0.062| (0.013)***| 0.038] (0.013)**¥ 0.026| (0.015)*
Number of household members 0.003| (0.009) -0.001| (0.005) 0.008| (0.003)** | 0.003| (0.004) -0.001| (0.005)
Mother's years of schooling 0.002| (0.004) 0.002| (0.002) 0.004| (0.002)** | 0.005] (0.002)*** 0.004| (0.002) ***
Family income at the time of college

entrance

(omitted: under 1 million won)

1 million - 2 million won 0.050{ (0.079) 0.003| (0.033) -0.023| (0.025) -0.038| (0.021)* | -0.029] (0.041)

2 million - 3 million won 0.099] (0.079) 0.046| (0.035) 0.013| (0.023) -0.018| (0.018) -0.007| (0.038)

3 million - 4 million won 0.111] (0.086) 0.063| (0.035)* 0.037| (0.023) 0.014| (0.020) 0.038] (0.039)

4 million - 5 million won 0.103] (0.083) 0.062| (0.035)* 0.052| (0.023)** | 0.012] (0.022) 0.021] (0.040)

5 million - 10 million won 0.112| (0.081) 0.097| (0.036) ***| 0.073| (0.023) ***| 0.039] (0.025) 0.044| (0.041)

10 million won and over 0.136| (0.096) 0.066| (0.047) 0.052| (0.033) 0.049| (0.034) 0.093| (0.056)
Department average SAT percentile score| 0.006| (0.001) ***{ 0.007| (0.000) ***| 0.007| (0.000) ***| 0.007| (0.000)*** 0.006| (0.000)***
Number of observations 8,215 8215 8,215 8215 8215

Pseudo R’ 0.260 0.254 0.232 0.209 0.189

{Table 5> Quantile Regression Result of Wage Gaps by Region of University
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(Table 6> College Graduates’ Firm Size by Region of College

Dependent variable: firm size (9 categories) (1) 2)
(Ordered logit model) Coefficient Std. dev. Coefficient Std. dev.
College outside Seoul -0.6515 0.0348 ***
Busan -0.5343 0.0585 ***
Daegu -0.5988 0.0708 ***
Dagjeon -0.7394 0.0748 ***
Incheon -0.2597 0.0766 ***
Gwangju -0.7215 0.0668 ***
Ulsan -0.1097 0.1080
Gyeonggi -0.6221 0.0463 ***
Gangwon -0.9282 0.0768 ***
Chungbuk -0.6236 0.0715 ***
Chungnam -0.7442 0.0648 ***
Jeonbuk -1.0392 0.0802 ***
Jeonnam -1.0419 0.0830 ***
Gyeongbuk -0.6442 0.0554 ***
Gyeongnam -0.6542 0.0750 ***
Jeju -1.1924 0.1180 ***
Branch 0.2827 0.0795 *** 03177 0.0811 ***
Private institution -0.2701 0.0445 *** -0.3322 0.0477 ***
College of education 0.2285 0.0913 ** 0.1360 0.0936
Junior college -0.4032 0.0434 *** -0.4051 0.0444 ***
Employment rate of the department 0.4079 0.0814 *** 0.3299 0.0837 ***
Major (omitted: arts & physical)
Humanities 0.6997 0.0625 *** 0.7005 0.0628 ***
Social sciences 1.0354 0.0514 *** 1.0473 0.0518 ***
Education 0.5264 0.0705 *** 0.5376 0.0710 ***
Engineering 1.3649 0.0522 *** 1.3642 0.0525 ***
Natural science 0.8772 0.0618 *** 0.8907 0.0622 ***
Medical and pharmacy 1.6444 0.0725 *** 1.7035 0.0734 ***
GPA (omitted: lowest)
Lower 0.3631 0.1946 * 0.3828 0.1939 **
Median 0.5051 0.1832 *** 0.5181 0.1824 ***
Higher 0.6467 0.1834 *** 0.6650 0.1827 ***
Highest 0.7213 0.1869 *** 0.7383 0.1862 ***
Number of licences 0.0020 0.0081 0.0069 0.0081
Age -0.0209 0.0040 *** -0.0171 0.0040 ***
Female -0.1558 0.0397 *** -0.1523 0.0397 ***
Married -0.1116 0.0513 ** -0.1189 0.0513 **
Living with parents -0.3086 0.0447 *** -0.3318 0.0448 ***
Household head 0.1848 0.0438 *** 0.1803 0.0439 ***
Number of household members 0.0289 0.0127 ** 0.0330 0.0127 ***
Mother's years of schooling 0.0218 0.0045 *** 0.0199 0.0045 ***
Family income at the time of college entrance (omitted:
under 1 million won)
1 million - 2 million won 0.0876 0.0653 0.0680 0.0653
2 million - 3 million won 0.2297 0.0631 *** 0.2015 0.0632 ***
3 million - 4 million won 0.2498 0.0665 *** 0.2120 0.0666 ***
4 million - 5 million won 0.1592 0.0702 ** 0.1272 0.0703 *
5 million - 10 million won 0.1621 0.0742 ** 0.1454 0.0743 **
10 million won and over 0.2304 0.1072 ** 0.2098 0.1074 *
Number of observations 17,710 17,710
Log likelihood 2,611.5 2,770.3
Pseudo R’ 0.035 0.037
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{Table 7> SAT Scores — Good Predictor of Firm Size by Region of University

Dependent variable: firm size (9 categories) (1) 2)
(Ordered logit model) Coefficient | Std. dev. | Coefficient| Std. dev.
College outside Seoul -0.7049 | 0.0463 *** -0.2697 | 0.0554 ***
Branch 0.3065 | 0.0882 *** -0.0392 | 0.0916
Private institution -0.2016 | 0.0549 *** -0.0027 | 0.0567
College of education 0.0775 | 0.1156 -0.0383 | 0.1155
Employment rate of the department 0.4781 | 0.1138 *** 0.3627 | 0.1141 ***
Major (omitted: arts & physical)
Humanities 0.6885 | 0.0950 *** 0.1050 | 0.1035
Social sciences 1.0530 | 0.0882 *** 0.4053 | 0.0991 ***
Education 0.7920 | 0.1097 *** -0.0537 | 0.1245
Engineering 1.6711 | 0.0888 *** 1.0179 | 0.0997 ***
Natural science 0.8760 | 0.0983 *** 0.3448 | 0.1052 ***
Medical and pharmacy 1.3542 | 0.1336 *** 0.4252 | 0.1487 ***
GPA (omitted: lowest)
Lower 0.5210 | 0.2825 * 0.4876 | 0.2817 *
Median 0.5432 | 0.2668 ** 0.5465 | 0.2657 **
Higher 0.7605 | 0.2670 *** 0.7424 | 0.2660 ***
Highest 0.9733 | 0.2728 *** 0.9642 | 0.2717 ***
Number of licences -0.0075 | 0.0141 0.0057 | 0.0141
Age -0.0505 | 0.0111 *** -0.0475 | 0.0112 ***
Female -0.1572 | 0.0685 ** -0.1896 | 0.0688 ***
Married -0.1617 | 0.0739 ** -0.1448 | 0.0740 **
Living with parents -0.2949 | 0.0664 *** -0.2842 | 0.0663 ***
Household head 0.1750 | 0.0654 *** 0.1781 | 0.0654 ***
Number of household members 0.0323 | 0.0187 * 0.0377 | 0.0186 **
Mother's years of schooling 0.0292 | 0.0066 *** 0.0230 | 0.0066 ***
Family income at the time of college entrance
(omitted: under 1 million won)
| million - 2 million won -0.1645 | 0.1008 -0.1741 | 0.1008 *
2 million - 3 million won -0.0592 | 0.0967 -0.0623 | 0.0966
3 million - 4 million won 0.0068 | 0.1005 -0.0130 | 0.1004
4 million - 5 million won -0.1690 | 0.1050 -0.1910 | 0.1049 *
5 million - 10 million won -0.0278 | 0.1091 -0.0330 | 0.1091
10 million won and over 0.2047 | 0.1516 0.1935 | 0.1518
Department average SAT percentile score 0.0250 | 0.0018 ***
Number of observations 8,523 8,523
Log likelihood 1,417.1 1,618.8
Pseudo R’ 0.039 0.044




(Table 8> The Odds Ratio of Local University Graduates’ Getting Jobs by Firm Size

Firm s >5 >10 >30 >50 | =100 | =300 | =500 | >1,000
irm size

persons | persons | persons | persons | persons | persons | persons | persons
(1) Not controling for SAT score 0.727 | 0.615 | 0.569 | 0.520 | 0.517 | 0469 | 0439 | 0.384
(2) Controling for SAT score 1.047 | 0.852 | 0.820 | 0.747 | 0.762 | 0.758 | 0.751 | 0.767
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(Table 9> College Major and Job Matching Quality by Region of College

Dependent variable: college major and job

matching quality (3 categories) o @

(Ordered logit model) Coefficient | Std. dev. | Coefficient Std. dev.
College outside Seoul -0.1478 | 0.0371 ***

Busan -0.2559 0.0629 ***
Daegu -0.0437 0.0778
Daejeon -0.2394 0.0798 ***
Incheon -0.1388 0.0831 *
Gwangju -0.3353 0.0719 **x*
Ulsan -0.4130 0.1166 ***
Gyeonggi 0.1202 0.0497 **
Gangwon -0.3666 0.0844 ***
Chungbuk -0.1709 0.0785 **
Chungnam -0.0483 0.0716
Jeonbuk -0.3433 0.0883 ***
Jeonnam -0.0976 0.0895
Gyeongbuk -0.2102 0.0595 ***
Gyeongnam -0.4070 0.0833 ***
Jeju 0.0508 0.1282
Branch 0.0551 | 0.0838 -0.0458 0.0856
Private institution -0.0179 0.0474 -0.0778 0.0508
College of education -0.0508 | 0.1147 -0.0941 0.1170
Junior college -0.6306 | 0.0468 *** -0.6966 0.0480 ***
Employment rate of the department 0.3538 | 0.0870 *** 0.3630 0.0894 **x*
Major (omitted: arts & physical)

Humanities -0.7982 | 0.0663 *** -0.7728 0.0666 ***
Social sciences -0.5700 | 0.0534 *** -0.5411 0.0536 ***
Education 1.0306 | 0.0823 *** 1.0792 0.0828 ***
Engineering -0.2954 | 0.0540 *** -0.2711 0.0543 ***
Natural science -0.5964 | 0.0653 *** -0.5638 0.0657 ***
Medical and pharmacy 1.0402 | 0.0763 *** 1.1254 0.0774 ***
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{Table 9> Continued

Dependent variable: college major and job
matching quality (3 categories) M @
(Ordered logit model) Coefficient | Std. dev. | Coefficient Std. dev.
GPA (omitted: lowest)
Lower 0.1683 | 0.2114 0.1813 0.2115
Median 0.4505 | 0.1994 ** 0.4618 0.1995 **
Higher 0.7883 | 0.1997 *** 0.7964 0.1998 ***
Highest 0.9685 | 0.2035 *** 0.9852 0.2036 ***
Number of licences 0.0220 | 0.0086 ** 0.0261 0.0088 ***
Age 0.0201 | 0.0042 *** 0.0221 0.0043 ***
Female 0.0268 | 0.0429 0.0348 0.0430
Married 0.0143 | 0.0551 0.0143 0.0552
Living with parents -0.1398 | 0.0483 *** -0.1553 0.0485 ***
Household head 0.0975 | 0.0474 ** 0.0999 0.0475 **
Number of household members 0.0230 | 0.0139 * 0.0204 0.0139
Mother's years of schooling 0.0114 | 0.0049 ** 0.0101 0.0049 **
Family income at the time of college entrance
(omitted: under 1 million won)
I million - 2 million won 0.0414 | 0.0704 0.0416 0.0706
2 million - 3 million won 0.0056 | 0.0680 -0.0050 0.0682
3 million - 4 million won 0.0367 | 0.0718 0.0308 0.0721
4 million - 5 million won 0.0099 | 0.0757 -0.0082 0.0759
5 million - 10 million won 0.0474 | 0.0799 0.0308 0.0801
10 million won and over -0.0643 0.1149 -0.0877 0.1152
Number of observations 17,733 17,733
Log likelihood 2,335.9 2,438.7
Pseudo R’ 0.062 0.064
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{Table 10> SAT Scores — Good Predictor of Major—Job Matching by Region of

University
Dependent variable: university major and job
. . . ) @)
matching quality (3 categories)
(Ordered logit model) Coefficient Std. dev. Coefficient Std. dev.
College outside Seoul -0.1277 | 0.0494 ** 0.0146 | 0.0606
Branch 0.0188 | 0.0944 -0.0920 | 0.0983
Private institution 0.0204 | 0.0590 0.0818 | 0.0610
College of education 0.1997 | 0.1440 0.1582 | 0.1444
Employment rate of the department 0.5255 | 0.1234 *** 0.4918 | 0.1237 ***
Major (omitted: arts & physical)
Humanities -0.7702 | 0.1008 *** -0.9537 | 0.1107 ***
Social sciences -0.6862 | 0.0924 *** -0.8913 | 0.1055 ***
Education 0.7623 | 0.1240 *** 0.5011 | 0.1396 ***
Engineering -0.3519 | 0.0921 *** -0.5619 | 0.1057 ***
Natural science -0.6542 | 0.1037 *** -0.8214 | 0.1117 ***
Medical and pharmacy 1.0378 0.1396 *** 0.7399 | 0.1576 ***
GPA (omitted: lowest)
Lower 0.5805 | 0.3014 * 0.5671 | 0.3017 *
Median 0.7203 | 0.2845 ** 0.7159 | 0.2848 **
Higher 1.0524 | 0.2850 *** 1.0431 | 0.2853 ***
Highest 1.2923 | 0.2916 *** 1.2883 | 0.2919 ***
Number of licences 0.0296 | 0.0154 * 0.0344 | 0.0154 **
Age 0.0021 | 0.0120 0.0024 | 0.0121
Female -0.1922 | 0.0750 ** -0.2026 | 0.0751 ***
Married -0.0461 | 0.0806 -0.0397 | 0.0807
Living with parents -0.0630 | 0.0718 -0.0574 | 0.0719
Household head 0.1809 | 0.0714 ** 0.1814 | 0.0715 **
Number of household members 0.0127 | 0.0207 0.0140 | 0.0207
Mother's years of schooling 0.0020 | 0.0071 -0.0003 | 0.0071
Family income at the time of college entrance
(omitted: under 1 million won)
1 million - 2 million won 0.0358 | 0.1100 0.0357 | 0.1100
2 million - 3 million won -0.0013 | 0.1052 -0.0014 | 0.1052
3 million - 4 million won 0.0114 | 0.1094 0.0060 | 0.1094
4 million - 5 million won 0.0293 0.1140 0.0240 | 0.1140
5 million - 10 million won 0.1017 | 0.1188 0.1010 | 0.1188
10 million won and over 0.0017 | 0.1635 -0.0004 | 0.1635
Department average SAT percentile score 0.0078 | 0.0019 ***
Number of observations 8,536 8,536
Log likelihood 1,013.6 1,030.1
Pseudo R’ 0.057 0.057
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{Table 11> Lower—Class Students Tend to Enter Local Universities with the Same

SAT Score

Dependent variable: whether the
university is in local region or in Seoul

(logit model)

Going to a local university

Going to a university in Seoul

M
Not controling for
SAT score

@
Controling for SAT
score

@)
Not controling for
SAT score

@
Controling for SAT
score

Odds ratio z-value

0Odds ratio z-value

Odds ratio z-value

Odds ratio z-value

Department average SAT score 0.995 43 1.143 41.0
Family income
(omitted: under 3 million won)

3 million~4 million 0.974 0.5 0976 0.5 1.056 1.0| 1010 0.2

4 million~5 million 0.858 270 0.860 -2.6) 1260 370 1249 3.0

5 million and over 0.845 2.8 0.845 2.8 1452 581 1512 53
Mother's year of schooling 0.977 370 0979 -3.3] 1.080 10.5]  1.034 3.9
Region of high school (omitted: Seoul)

Busan 1.093 12| 1.062 0.8] 0.108 -23.01 0113 -20.1
Daegu 0.205 -17.5] 0201 -17.7) 0117 -192| 0.099 -18.8
Dacjeon 0.825 -19] 0813 21| 0159 -144| 0.140 -14.0
Incheon 0.199 -140| 0.198 -14.01 0413 82| 0312 94
Gwangju 1214 230 1.169 1.8 0.126 -18.1  0.120 -16.6
Ulsan 0.417 217 0405 19| 0.146 -12.7) 0.160 -10.8
Gyeonggi 0.213 2219 0208 =222 0483 -11.0) 0547 -14
Gangwon 0.665 3.8 0.652 -390 0282 -10.0{ 0306 8.2
Chungbuk 0.857 -14| 0829 -1.70 0.169 -12.5) 0189 -10.5
Chungnam 0.251 -124] 0244 -12.6| 0267 -10.8| 0256 9.6
Jeonbuk 1.005 0.1f 0943 -0.6] 0208 -13.7) 0278 9.2
Jeonnam 0.206 -15.1]  0.198 -15.5) 0.261 -122 0279 9.7
Gyeongbuk 0.302 -12.8| 0297 -13.00 0247 -134| 0234 -12.1
Gyeongnam 0.632 -6.0| 0618 -6.3|  0.155 -18.8| 0.147 -17.1
Jeju 0.697 20| 0674 22| 0276 -6.1] 0325 -4.5

Pscudo R’ 0.081 0.082 0.156 0.374

Note: The year of university entrance, sex, and age are also controled in each estimation.

Source: Calculated by the author using the 4-year university graduates sample of the GOMS data (n=12,837).
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{Table 12> SAT Percentile Score Gap by Region

) @ )

Region of birth SA”;a;core (t-value) lljfii:zf ;)12 SA';a;core (t-value) Regi(s)zlh(())il high SA”;a;core (t-value)

Foreign 5.09 (1.73) Foreign 7.24 (3.44) Foreign
Seoul 0.00 | (reference) Seoul 0.00 | (reference) Seoul 0.00 | (reference)
Incheon -0.95 (-1.06) Incheon 111 (-1.37) Incheon -0.86 (-1.06)
Daegu 2,12 (-3.20) Dagjeon -2.98 (-3.77) Dagjeon 2291 (-3.79)
Dagjeon 240 (-2.65) Daegu -3.05 (-4.80) Daegu -3.09 (-4.87)
Gangwon -2.86 (-3.66) | Gyeongbuk -3.36 (-4.87) |  Gyeongbuk 315 (-4.49)
Gyeongbuk -3.24 (-5.21) Gangwon -3.65 (-4.25) Gangwon -3.62 (-4.21)

Note: The respondent’s sex, age, year of university entrance, and parents’ years of schooling are controled in
each estimation.
Source: Calculated by the author using the 2006 GOMS data and Jinhaksa SAT database.
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ABSTRACT

This paper estimates the impact of Japan’s economic sanction on DPRK trade in the
2000s. It conceptualizes the effects of sanction on DPRK trade, econometrically tests
whether such effects exist in case of Japan’s sanction using currently available DPRK trade
statistics, and measures the size of the effects by correcting and reconfiguring the
deficiencies of the currently available DPRK trade statistics. The main findings of the paper
are as follows.

First, Japan’s sanction can have two different effects on DPRK trade: ‘Sanction Country
Effect’ and “Third Country Effect.” The former means that the sanction diminishes DPRK
trade with Japan while the latter refers to the effects on DPRK trade with other countries as
well. The third country effect can arise not simply because the DPRK changes its trade
routes to circumvent the sanction, but because the sanction forces the DPRK to readjust its
major trade items and patterns.

Second, currently no official DPRK trade statistics are available. Thus, the so-called
mirror data referring to DPRK trading partners’ statistics should be employed for the
analysis of the sanction effects. However, all currently available mirror data suffer from
three fundamental problems: 1) they may omit the real trade partners of the DPRK; 2) they
may confuse ROK trade with DPRK trade; 3) they cannot distinguish non-commercial trade
from commercial trade, whereas only the latter concerns Japan’s sanction. Considering those
problems, we have to adopt the following method in order to reach a reasonable conclusion
about the sanction effect. That is, we should repeat the same analysis using all different
mirror data currently available, which include KOTRA, IMF and UN Commodity Trade
Statistics, and then discuss only the common results from them.

Third, currently available mirror data make the following points. 1) DPRK trade is well
explained by the gravity model. 2) Japan’s sanction has not only the sanction country effect
but also the third country effect on DPRK trade. 3) The third country effect occurs
differently on DPRK export and import. In case of export, the mirror statistics reveal
positive (+) third country effects on all of the major trade partners of the DPRK, including
South Korea, China and Thailand. However, on DPRK import, such third country effects are
not statistically significant even for South Korea and China. 4) This suggests that Japan’s
sanction has greater effects on DPRK import rather than its export.

Fourth, as far as DPRK export is concerned, it is possible to resolve the above-
mentioned fundamental problems of mirror data and thus reconstruct more accurate statistics
on DPRK trade. Those reconstructed statistics lead us to following conclusions. 1) Japan’s
economic sanction diminished DPRK’s export to Japan from 2004 to 2006 by 103 million




ABSTRACT

dollars on annual average (Sanction Country Effect). It comprises around 60 percent of
DPRK’s export to Japan in 2003. 2) However, for the same period, the DPRK diverted its
exports to other countries to cope up with Japan’s sanction, and as a result its export to
other countries increased by 85 million dollars on annual average (Third Country Effect). 3)
This means that more than 80 per cent of the sanction country effect was made up for by
the third country effect. And the actual size of impact that Japan’s sanction made on DPRK
export in total was merely 30 million dollars on annual average. 4) The third country effect
occurred mostly in inter-Korean trade. In fact, Japan’s sanction increased DPRK export to
the ROK by 72 million dollars on annual average. In contrast, there was no statistically
significant increase in DPRK export to China caused by Japan’s sanction. 5) It means that
the DPRK confronted Japan’s sanction and mitigated its impact primarily by using
inter-Korean trade and thus the ROK.

Fifth, two things should be noted concerning the fourth results above. 1) The results
capture the third country effect caused only by trade transfer. Facing Japan’s sanction, the
DPRK could transfer its existing trade with Japan to other countries. Also it could change
its main export items and increase the export of those new items to other countries as
mentioned in the first result. However, the fourth results above reflect only the former, not
the latter. 2) Although Japan’s sanction did not make a huge impact on DPRK export, it
might not be necessarily true for DPRK import. Indeed the currently available mirror
statistics suggest that Japan’s sanction has greater effects on DPRK import. Hence it would
not be wise to argue that Japan’s sanction did not have much impact on DPRK trade in
general, simply using the fourth result above.
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[Figure 1] Impact of Economic Sanction on Trade
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{Table 1> DPRK Trade Statistics By Sources

(Unit: million US dollar, number)

2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006
KOTRA | 1972 | 2261 | 2260 | 2391 | 2,857 | 3,002 | 2,99
Trade UN 2834 | 3.886 | 2624 | 2,598 | 3469 | 3773 | 4404
Volume
IMF 3,053 | 4219 | 3,198 | 3,136 | 3973 | 4215 | 4590
KOTRA 52 57 52 52 56 61 60
Number of |7, 128 129 127 128 130 125 108
Importers
IMF 120 116 117 118 118 119 118
KOTRA 48 55 47 47 53 53 55
Number of |7 91 91 88 9 94 89 78
Exporters
IMF 84 86 85 90 89 89 84
Sources: KOTRA, Foreign Trade of North Korea, Various Years.
UN Commodity Trade Database.
IMF, Direction of Trade Statistics CD-Rom 2008.
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{Table 2> Basic Estimation Results — Total Trade

KOTRA Data UN Data IMF Data
Random Fixed Random Fixed Random Fixed
OLS Effect Effect OLS Effect Effect OLS Effect Effect
constant -13.3152%%]-13.0443*%% | -0.1479 |-19.1033*%-18.1951%* | -8.4955% |-17.0321%*|-17.0622** | -6.4798
(-7.0769) | (-3.0221) | (-0.0226) | (-13.3856 | (-4.8019) | (-2.0797) | (-8.3425) | (-3.5055) | (-1.0553)
GDP 0.8736** | 0.8040%* | 0.2561 | 0.9582%* | 0.8757** | 0.4981** | 0.9106** | 0.8812%* | 0.4423%
(17.1992) | (6.8926) | (1.3619) |(29.0543)| (9.9569) | (4.1517) |(19.2656) | (7.9438) | (2.4457)
distance -0.8944%* | -0.6904** -0.4817*%%| -0.2918 -0.5188** | -0.4051*
(-14.3064)| (-2.8904) (-6.9586) | (-1.3897) (-7.7424) | (-2.2257)
Ethnic 0.2792*% | 1.0927* 0.3664* | 1.1629% 0.3512%* | 0.7649
Koreans | (1.6642) | (2.0669) (2.0461) | (2.0246) (2.7318) | (1.4763)
o |-2.9051%* | -2.5393* -3.4653%%| -3.1012 -3.0706%* | -2.9128*
US Sanction
(-6.7369) | (-1.3720) (-6.4563) | (-1.5497) (-5.3337) | (-1.9407)
-0.7241%* | -0.4851 -1.5240%* | -1.3255%* -1.6475%% | -1.6310**
Wasenaar
(-4.2661) | (-0.8938) (-13.0625)| (-4.3156) (-14.1400) | (-4.8180)
Japan -0.9949%* | -0.6366%* |-0.7636** | -0.6823** | -0.6627** | -0.7461** |-0.8270** | -0.9591** |-1.0810**
Sanction | (-9.2626) | (-5.7503) | (-4.1625) | (-3.7524) | (-3.9182) | (-3.7457) | (-4.7824) | (-4.1874) | (-3.5925)
Time Trend -0.0620% | -0.0715* | -0.0083 [-0.0663** | -0.0655** | -0.0246 | -0.0262 | -0.0373 | 0.0103
(-2.1833) | (-2.3601) | (-0.4093) | (-3.9944) | (-3.4901) | (-1.5300) | (-1.3291) | (-1.5722) | (0.4452)
R’ 0.5552 0.5342 0.8858 | 0.5641 0.5551 0.8652 | 0.5507 0.5481 0.8460
No. of
Observation 428 618 606

Note: This table reports panel regression estimates of equation (1) in the main text. * and ** denote statistical

significance at the 90 and 99 percent level, respectively. T-values are reported in parentheses. And all

standard errors are calculated as being robust to heteroskedasticity and serial correlation.
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(Table 3> Basic Estimation Results — Export

KOTRA Data

UN Data

IMF Data

OLS

Random
Effect

Fixed
Effect

OLS

Random
Effect

Fixed
Effect

OLS

Random
Effect

Fixed
Effect

constant

-6.8043 %
(-3.4651)

-11.2340%

(-1.9582)

-13.6722%

(-2.2353)

-11.8301%*
(-8.4676)

-13.2216%*

(-2.89406)

-18.9644%*
(-2.6750)

-4.3628%*
(-2.8215)

-7.2585
(-1.3920)

-18.0445%
(-1.8578)

GDP

0.6137%*
(15.9010)

0.6362%*
(6.1721)

0.6085%*
(3.4185)

0.6236+*
(31.4825)

0.6324%+
(8.9562)

0.7768**
(3.6380)

0.4441%%
(17.3621)

0.4829%*
(5.8340)

0.7561*
(2.5820)

distance

-0.8064**
(-8.0836)

-0.4098
(-1.1211)

-0.2365*
(-2.3713)

-0.1191
(-0.3797)

-0.3817**
(-3.6847)

-0.2083
(-0.5804)

Ethnic
Koreans

1.6365%*
(5.7609)

2.4893*
(2.0945)

2.2812%+
(7.5485)

2.5204*
(2.4288)

2.3694**
(6.3776)

26176
(1.9169)

US Sanction

-5.6450%*
(-8.5518)

-5.7471%
(-1.8849)

-6.3846%*
(-9.5325)

-6.3844%*

(-2.6282)

-4.0182%*
(-5.4271)

42195+
(-2.1009)

Japan
Sanction

-0.4720*
(-1.7641)

-0.3498*
(-1.8925)

0.3348*
(-1.8353)

-0.7257%*
(-2.6012)

-0.4627*
(-2.1502)

-0.3706*
(-1.8962)

-0.6365*
(-23224)

-0.5709*
(-2.1663)

-04725%
(-2.5484)

Time Trend

-0.0827%
(-5.5694)

-0.0934**

(-4.7042)

-0.0928**

(-3.0538)

-0.0580%*
(-3.1913)

-0.0698**

(-4.0008)

-0.0933**
(-3.4349)

-0.0248*
(-1.7882)

-0.0349
(-1.6310)

-0.0693*
(-2.2546)

R2

0.3705

0.3540

0.8415

0.3951

0.3932

0.8016

0.3009

0.2975

0.7848

No. of
Observation

490

881

866

Note: See description at the end of <Table 2>.

8
o

X
o

AXoZ
He] AEY

Toltt. =

0]
-T’?_

NOm o2 o B du )
% ok o i uL‘i v
J&
= ofk
>, mTS Y _IR
E, N
)
=)
Hl
1o
2
2
H
g
1o

do r& rlo

1o

%0
1F

>
N
AC)

2 ol 34
<Table 3>9| ‘/Pﬂ"/} A
e

2 %F%OH )

i L

(el =} =]
s

el 4 (12 o
Yoz FHE BT 5
olu]|gt Ao
224 Agjehs W
Al B3 52

3 ax 9

Al &
1=
T
=
LN

il
A
2}

o ()9 ¥ vAE Aer F49
ok 22y o]Ao] #d FAZX R o
"3k AR Hsixe Auroezn B
shasiel okol A (1)S WPaHRRF o



s FHMuMMet =

froro

4 Aol ALgohd, vE AA=
Egke] o] 2|3 A oJ3) 3
P& weEtal siHets SARCEE
Ao] frojulalr] &A veld = 9l
T Zoltk b hte] 7heAdS Het
o] FZo] 741 Y= AHf3g S0l
E3H4A1= 1990 dd] AA9171E AXA
A gl e)e] AL} Exle] Fro ﬂﬂl ©]
Edhe S B, old] da
o FRE %f‘sﬂ a7k &S
S FE 7% RE X
ELH_‘:_ 73 % y_oir,]-m vkl
gFo] A Aol ATk, Hgho] Eo
of A=A At 22 AYHl gL A
TaHA] BUSAE HET= Bl lt}

FEgof & AR dE] UlEA|A)
7} 53] Zol dis) wi¢- EHslas
SARCE fFomgt F(-)9 IS v
2e AOE Yehdte ol %%l
23t ()] J¢ BAHE FAH
n/de @Al ol& 7Fss od B
ofd WAoo g FA3x WA 0“":}
ol @3] Yo thEAA e T
Al B3 53] i 2o FElo]
g3kl Qitke ejnjoltt.

&, <Table 4>°l] UERY 5gHe] 47
o tigt 4 A3 9A ZrlEch A
55l Y JA] &5 e A W

H
o] SAHCE fovF JFL vl

[e3

N

rf
N

O

E;&

E_/J-

o = e
_izoﬁéélﬂﬁ

°
i)

=

—

o

14) ol Bawole) SAol thalr

E Aoz Uepdt) a9t Bae] 59)
oM %o $ETE TE T A
=

]
o] EAo] #AH): she A2 A

T
3
iy
N
-
2

T B2 AHE FEAA
AU HZe] Fdll TAHCE F
U3k GEFS vtk Aot ol ol%
S SA9 Aoy 4 71l wet
A frefvlgol @etAle FEo 7
Foh= s FEHE Aol ol
A3} FuEE AL oA AFT H3
o =3 BEF 54 wjEolck
oln] AAF%o] 1990 o]F Et
& oAl Zad Fste] FRE ¢
& 5% 7hes BE AES, 7 T
g BE Ao frllE gl 3
o ole Hio] FAF Fo48E A
stAXZMA] 2o FEHe 71een,
o= Qs A2l Ajeh= WSt
Fed AR Fovd IS V]
AR ZRE FE AFE ARG O
dH| FEhs 22 57k el 2o
e ARE Azlzhs W7t SAH L
Z FAv S vIA= Aoz Ue
gt olFA By O3k Hiko] st
& - 93 B89 S22 790 o]
ge HEs Byt £ F5 vk 7
ste] st dEE F=] AeolE A
Wrle-S FASPANZEA] O FRE &
ek =3 v, 9 gxE F3s

©]44(2008)S #=3}ek



116 | wammams / 2010. i

{Table 4> Basic Estimation Results — Import

KOTRA Data UN Data IMF Data
s [ [ et [t | s [
constant -23.4042%% |-20.7648** | 0.2506 |-28.4878%*|-24.5704**| -2.1730 |-28.5363%*|-25.2695%* | -10.7305
(-10.1689) | (-3.3237) | (0.0497) | (-19.4247) | (-6.9757) | (-0.2208) | (-15.0204) | (-5.8781) |(-1.1781)
GDP 1.1464** | 1.0267** | 0.2164 | 1.2491** | 1.1185** | 0.2689 | 1.2438** | 1.1447** | 0.5267*
(16.8800) | (5.9867) | (1.4885) | (27.3071) | (9.2316) | (0.9257) | (24.4376) | (9.9810) | (1.9601)
distance -0.9145%* | -0.7888** -0.7032%* | -0.6798** -0.6489%* | -0.6593*
(-16.2916) | (-3.8489) (-18.0473) | (-4.2765) (-8.5434) | (-2.5515)
Ethnic -0.1797 0.5364 -0.2036 | 0.4273 -0.2209 0.2067
Koreans | (-0.5536) | (0.6817) (-0.7566) | (0.5615) (-0.7288) | (0.2272)
Us S3.2141%% | 22,6516 -4.3873%* | -3.7407 -3.6884%* | -3.1894*
Sanction | (-7.2877) | (-1.6380) (-4.7352) | (-1.1929) (-6.2487) | (-1.6990)
Wasenaar -0.8033** | -0.5237* -1.4392%* | -1.0350% -1.6369** | -1.3806%*
(-11.0721) | (-1.8029) (-8.4620) | (-2.3759) (-9.4193) | (-2.6539)
Japan -1.5661%* | -0.8764%* |-1.0439%** | -1.3554%* | -0.8258%* |-0.9773** | -1.5146%* | -1.2504** |-1.3801**
Sanction | (-11.5251) | (-4.9483) | (-4.9464) | (-6.0741) | (-4.0003) | (-4.1951) | (-5.5742) | (-3.8266) |(-3.1744)
-0.0972* | -0.0833* | 0.0122 | -0.0898** | -0.1019** | -0.0050 | -0.0413* | -0.0506* | 0.0180
Time Trend (-2.3721) | (-1.9742) | (0.3950) | (-2.7166) | (-2.9492) | (-0.1232) | (-2.0864) | (-1.9235) | (0.4761)
R’ 0.5710 0.5590 | 0.8589 0.5339 0.5245 0.8077 0.5712 0.5662 | 0.8419
ObI:;V;fon 439 630 648
Note: See description at the end of <Table 2>.
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(Table 5> Expanded Estimation Results — Total Trade (Fixed Effect Model)

KOTRA Data UN Data IMF Data
6.5903 -9.5875* -5.2439
constant
(1.1037) (-1.9885) (-0.9154)
0.0625 0.5307** 0.4053*
GDP
(0.3651) (3.7341) (2.4074)
) -0.7419** -0.6930** -1.1050%**
Japan Sanction
(-4.2730) (-3.3259) (-3.3116)
Third Country Effect
) 0.9341%* 0.7464%** 0.5610%*
China
(4.5731) (4.4636) (5.1739)
0.6544* 0.5103* 0.3404*
S.Korea
(2.3141) (2.5031) (2.0036)
) 0.7585%* 0.7546** 1.0038%**
Australia
(3.2411) (7.3529) (8.4700)
) -1.2850%** -1.0531* -1.5502%**
Austria
(-3.7445) (-2.5673) (-3.5164)
0.4353* 0.9106* 0.6432*
Kenya
(2.4202) (1.9811) (1.6713)
2.1287%* 2.0635%* 1.8903**
Sweden
(6.5161) (6.0153) (6.6256)
) 1.2997* 1.2047* 0.8908*
Thailand
(2.4379) (2.2443) (1.8346)
) i -1.9086* -2.0460%** -1.9227%*
United Kingdom
(-2.2364) (-2.6569) (-3.1341)
) -0.0027 -0.0382* 0.0177
Time Trend
(-0.1138) (-2.3343) (0.9251)
R’ 0.9045 0.8862 0.8865
No. of Observation 418 622 606

Note: This table reports panel regression estimates of equation (2) in the main text, using fixed effect model.
It reports only the countries of which the third country effects are commonly statistically significant in
all three sets of DPRK trade statistics: KOTRA, IMF and UN data. * and ** denote statistical
significance at the 90 and 99 percent level, respectively. T-values are reported in parentheses. And all
standard errors are calculated as being robust to heteroskedasticity and serial correlation.. I have also
estimated equation (2) using random effect model. Though not presented here, the results are quite similar
to this table. I will provide the results upon request.
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(Table 6> Expanded Estimation Results — Export (Fixed Effect Model)

KOTRA Data UN Data IMF Data
-17.6109%* -18.8829%** -19.5156*

constant
(-2.6030) (-2.8197) (-2.2623)
0.7234%* 0.7744%* 0.7998**

GDP
(3.6808) (3.8478) (3.0754)
) -0.2617 -0.3168 -0.4965*
Japan Sanction
(-1.4169) (-1.5646) (-2.2643)
Third Country Effect

) 1.5450%* 1.4622%%* 1.2670%*

China
(3.4254) (2.9997) (2.7303)
0.7268** 0.6485* 0.4574%

S.Korea
(2.7268) (2.4910) (2.4114)
-1.1041* -1.1965% -1.7799*

Canada
(-2.4187) (-2.4262) (-2.2331)
1.4763* 2.1646** 1.6834%**

Paraguay
(2.1701) (4.3363) (4.3437)
2.3367%* 2.2928%* 1.8110%*

Thailand
(3.3931) (3.3621) (2.6979)
) -0.1152%* -0.1051%** -0.0663*

Time Trend
(-3.4541) (-4.8375) (-2.0649)
R’ 0.8531 0.8401 0.8249
No. of Observation 490 881 866
Note: See description at the end of <Table 5>.
forlge] g o uehd] WE  SshE Bast olet 4T Adp)

olty. AAel= IMFe| TAE AHEH
2oz FYsk= AF T A=
a3 A FAH Fefrgol gle AL
2 Uepdth A=, AAF dsolv F
Toll A A= a3t AR SATTAL
S5, E3e] thel A HAe] 2ol A
HEAA L] EIE SE8] FH51A]7)7]

Sojuol ke, ol dxbo] Wi
2] ¢F=th= ot} AA|Z <Table 7>9
2, 5oke] $=9lof 9lo] A3= a3
7} DA Yehs 278 Addsh 5
F9} 9 ~Ego}l g AUl &2ZWY
of, ALt % % 67H51L°ﬂ ef?“:‘r 1‘3‘4



s FHMuMMet =

—200040) =

6!:1 K‘I_

T o

(Table 7> Expanded Estimation Results — Import (Fixed Effect Model)

KOTRA Data UN Data IMF Data
14.0607** 4.6514 -12.0222
constant
(2.7073) (0.4801) (-1.2621)
-0.1810 0.0668 0.5632*
GDP
(-1.2111) (0.2339) (2.0044)
) -1.0484** -1.0080** -1.4948%**
Japan Sanction
(-5.0167) (-4.0887) (-3.1837)
Third Country Effect
) 0.7880%* 0.7023** 0.2048**
China
(3.9009) (3.4551) (4.6876)
) 1.2069** 3.1061%* 0.7183**
Australia
(5.6998) (2.1105) (4.6045)
) -1.3393** -1.0777* -1.7995%**
Austria
(-3.4486) (-2.4826) (-3.3340)
1.3594* -0.8224* -1.0400**
Kenya
(2.4892) (-2.0050) (-3.0447)
) 1.8698%** 1.8794%*%* 1.8268%*%*
Slovenia
(2.7396) (2.7308) (3.2738)
2.3111%* 2.2853** 1.8811%*
Sweden
(7.8186) (6.6554) (6.6105)
) ) -3.8551%* -3.9356%** -3.5346%**
United Kingdom
(-18.0019) (-19.1260) (-5.2174)
) 0.0345 0.0126 0.0415
Time Trend
(1.1171) (0.3432) (0.9855)
R’ 0.8869 0.8445 0.8654
No. of Observation 439 650 648
Note: See description at the end of <Table 5>.
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(Table 8> Third Country Effect of ROK(IMF Data, Fixed Effect Model)

A. DPRK Export

DATALI DATA2 DATA3
-19.5156* -19.5149%* -19.0817*
constant (-2.2623) (-2.2622) (-2.1852)
GDP 0.7998** 0.7998** 0.7865%*
(3.0765) (3.0764) (2.9880)
Japan Sanction -0.4965% -0.4965% -0.5045%
(-2.2643) (-2.2642) (-2.2994)
Third Country Effect
China 1.2670%* 1.2670%* 1.2657%*
(2.7303) (2.7303) (2.7364)
S.Korea 0.4574* 0.4571* 0.5055%
(2.4114) (2.4184) (2.3437)
Time Trend -0.0663* -0.0663* -0.0638*
(-2.0649) (-2.0650) (-1.9214)
R’ 0.8249 0.8249 0.8219
No. of Observation 866
B. DPRK Import
DATAI DATA2 DATA3
constant 4.6514 4.7149 4.6706
(0.4801) (0.4833) (0.4757)
GDP 0.0668 0.0646 0.0654
(0.2339) (0.2246) (0.2260)
Japan Sanction -1.0080%** -1.0039%* -0.9985%*
(-4.0887) (-4.0694) (-4.0583)
Third Country Effect
China 0.7023** 0.7075** 0.7125%*
(3.4551) (3.4794) (3.4791)
S.Korea 0.5908* 0.2096 0.0920
(2.0806) (1.1322) (0.2302)
Time Trend 0.0126 0.0119 0.0106
(0.3432) (0.3184) (0.2797)
R 0.8445 0.8418 0.8387
No. of Observation 650

Note: This table reports panel regression estimates of equation (2) in the main text, using DPRK trade statistics
provided by IMF. For inter-Korean trade, however, three different set of statistics are employed: 1)
general commercial trade only (DATAIL), 2) general commercial trade plus processing-on-commission
trade (DATA2), 3) general commercial trade, processing-on-commission trade plus non-commercial trade
(DATA 3). The regression include all DPRK trading partners for the third country effect dummy
variables. But this table reports only the coefficients of ROK and China. * and ** denote statistical
significance at the 90 and 99 percent level, respectively. T-values are reported in parentheses. And all

standard errors are calculated as being robust to heteroskedasticity and serial correlation.
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(Table 9> DPRK's Trade Partners Included for the Reconstruction of Data

Austria Czech Rep. Italy Russian
Belarus Denmark Japan Singapore
Belgium Finland S.Korea Slovakia
Brazil France Lithuania Slovenia
Bulgaria Germany Madagascar Spain
Canada Greece Malaysia Sweden
Chile Hong Kong Mauritius Switzerland
China Hungary Netherlands Thailand
Costa rica India Poland United Kingdom
Cotedivoire Ireland Romania Uruguay
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(Table 10> Basic Estimation Results — DPRK Export (Reconstructed Data)

Estimation 1 Estimation 2
(including year dummies) (excluding year dummies)
Rand Rand
OLS MM Fixed Effect| OLS AOOM Fixed Effect
Effect Effect
0.6867 -0.3881 -3.1354 0.8144 0.7081 3.3973
constant
(0.2679) (-0.0511) (-0.2223) (0.3299) (0.1037) (0.2430)
GDP 0.6298%** 0.6492%* 0.4924 0.6278%* 0.6225%* 0.3054
(8.3111) (2.7282) (1.2069) (8.5079) (2.8880) (0.7533)
) -0.9863** | -0.9344** -0.9873** | -0.9465%*
distance
(-20.5987) | (-5.6138) (-20.3600) | (-5.3791)
) 1.4536** 1.4450 1.4602%* 1.5064
Ethnic Koreans
(4.3266) (1.3100) (4.4995) (1.4457)

-0.5939* | -0.5487** | -0.5874** -0.6093* | -0.5848%* -0.6609*

Japan Sanction
(-2.2530) | (-2.9093) (-2.8345) (-2.3744) (-3.0344) (-2.5027)

) -0.0085 -0.0097 -0.0005 -0.0315 -0.0376 -0.0035
Time Trend
(-0.1391) | (-0.1605) | (-0.0059) | (-1.0500) | (-1.1546) | (-0.0498)
year -0.0546 -0.0592 -0.0302
2004
(-02158) | (-0.2166) | (-0.1222)
-0.0048 -0.0712 -0.0350
2005,
(-0.0151) | (-0.1973) | (-0.1141)
-0.3153 -0.3837 -0.3316
2006
(-0.8293) | (-0.8763) | (-0.9100)
R’ 0.4659 0.4652 0.7711 0.4649 0.4644 0.7702
No. of 362 362
Observation

Note: This table reports panel regression estimates of equation (1) in the main text using the reconstructed
DPRK trade statistics. * and ** denote statistical significance at the 90 and 99 percent level, respectively.
T-values are reported in parentheses. And all standard errors are calculated as being robust to
heteroskedasticity and serial correlation.
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(Table 11> Expanded Estimation Results — DPRK Export (Reconstructed Data)

Estimation 1

(including year dummies)

Estimation 2

(excluding year dummies)

Random Effect Fixed Effect Random Effect Fixed Effect
onstant 20,0167 27579 1413 83985
(0.0023) (0.2760) (0.1763) (0.4439)
GOP 0.6394%* 0.2647 0.6114%* 0.1604
(2.8357) (0.5301) (2.9493) (0.2929)
. -0.0448%% 0.9601%
distance (-5.9739) (-5.7187)
. 15014 1.5630
Ethnic Koreans (14795 (15566)
Japan Sanction -0.6182%* -0.6837* -0.6099%* -0.7053*
(:2.8606) (-3.2054) (-2.8415) (-2.4910)
Third Country Effect
SK » 0.5552% 0.5353* 0.5663* 0.5561%
-eorea (2.4937) (1.7527) (23778) (2.3993)
Hon Kon -1.5160%* _1.8524%% 15221%% C1.8741%%
g fong (:3.7002) (-5.0288) (:3.2178) (:3.6739)
France 0.9253* 0.9431* 0.9503* 0.9536*
(2.3233) (2.2540 (2.2526) (2.2261)
Poland 1.5175%* 1.5479* 1.5348%+ 1.5675*
(3.0690) (22131) (3.4098) (2.4328)
Thailend 1.5929%* 13061 1.5965%* 1.4063%*
(3.9827) (3.2041) (4.1886) (3.7187)
Austria -1.0549%* -1.0533%* -1.0392% -1.0442%
(-2.8168) (-2.6204) (-2.4929) (-2.3848)
Bulgaria 14537+ 1.4999* [.4633%* 1.5387*
(2.7581) (1.6808) (3.1095) (1.7946)
Canada 24516 -1.9227%* 2.4076%* -1.9048%*
(-:3.5363) (-3.0985) (-3.4669) (-2.8945)
Chile -1.8170%* -1.9716%* -1.8089%* -1.9505%*
(-3.9056) (-3.7830) (-3.8304) (-4.0149)
Czech Rep 1.7979%* 2.0393* 1.8216%* 2.0747*
: (2.8873) 24313 (3.1232) (2.5828)
Tl 1.2642% -1.2060* -1.2384% -1.1958%
Y (-2.2508) (-2.3123) (-2.1274) (-2.2356)
Lithuania 2.1146%* 17147% -2.0907%* 1.6709%
(:3.6373) (-1.9440) (-4,0380) (-1.9414)
Mauritius 14521%* 13574% 144727 13612*
(2.6764) (2.0340) (2.9626) (2.2203)
Sweden 14173* -13851*
(-1.8147) (-1.6643)
*
United Kingdom (0197463;2)
Time Trend -0.0091 0.0129 -0.0311 0.0141
(1998~2006) (-0.1540) (0.1485) (-1.0203) (0.1826)
year 0.0265 0.0230
2004 (0.0920) (0.0819)
-0.0079 0.0633
2005 (-0.0214) (02054)
03188 -0.2100
2006 (-0.7164) (-0.5966)
R’ 0.2695 0.7942 0.2589 0.7935
No. of Observation 360 360 360 360

Note: This table reports panel regression estimates of equation (2) in the main text using the reconstructed
DPRK trade statistics. * and ** denote statistical significance at the 90 and 99 percent level, respectively.
T-values are reported in parentheses. And all standard errors are calculated as being robust to
heteroskedasticity and serial correlation.
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{Table 12> Estimated Impact of Japan’s Sanction on DPRK Export
(Unit: thousand US dollar)

2004 2005 2006 Impact of Sanction
Export | Export Export | Export Export | Export
without | under without | under without | under Annual
sanction | sanction (A) - (B) sanction | sanction (A) - (B) sanction | sanction (A) - (B) Total Avera
ge
(A) (B) (A) (B) (A) (B)

Japan | 239,445 | 129,043 | 110,402 | 251,115 | 135,332 | 115,782 | 184,130 | 99,232 | 84,898 | 311,082 | 103,694
S.Korea | 93,618 | 163,112 | -69,494 | 108,950 | 189,826 | -80,876 | 88,201 |153,674 | -65,473 | -215,843 | -71,948
Austria | 1,619 564 1,056 | 1,755 611 1,144 | 1,370 | 477 893 3,093 1,031
Bulgaria| 334 1,430 | -1,096 | 376 1,609 | -1,233 | 312 1,333 | -1,022 | -3,350 | -1,117
Canada | 2,787 240 2,546 | 3,208 276 2932 | 2,599 224 | 2375 | 785 | 2,618

Chile 363 59 304 440 71 368 379 62 317 990 330

Czech | 866 5225 | 4360 | 993 5994 | 5002 | 813 4909 | -4,096 | -13,457 | -4,486
France | 5,216 | 13,158 | -7,942 | 5,656 | 14,268 | -8,612 | 4,405 | 11,112 | -6,707 | -23,262 | -7,754

Hong
Kong

Taly | 4,657 | 1316 | 3342 | 5009 | 1415 | 3504 | 3875 | 1,005 | 2,780 | 9,716 | 3239
Lithuania) 352 | 42 | 309 | 405 | 49 | 356 | 334 | 40 | 294 | 959 320
Mauritius| 115 | 489 | -375 | 124 | 529 | 405 | 94 | 400 | -306 | -1,08 | -362

Poland | 1,571 | 7,166 | -5,595 | 1,868 | 8,519 | -6,651 | 1,514 | 6904 | -5390 | -17,636 | -5.879
Sweden | 2,039 | 494 | 1545 | 2,189 | 530 | 1,658 | 1,722 | 417 | 1305 | 4508 | 1503
Thailand| 2,287 | 11,249 | 8,961 | 2,559 | 12,585 |-10,026 | 2,130 | 10,472 | -8343 | 27,330 | -9,110

United
Kingdom
Total | 364,632 |336,568 | 28,063 | 394,857 | 374,856 | 20,001 |299,892 [292,897 | 6,996 | 55,060 | 18,353
Note: The degree of sanction impact (I) on the DPRK export is defined as "I = (DPRK) Estimated Export
Volume without Sanction - Estimated Export Volume under Sanction". Both volumes are calculated on
the basis of the panel regression results reported by <Table 11>. The size of I for DPRK-Japan Trade

refers to the sanction country effect while those for other countries denote the third country effects.

3,911 859 3,052 | 4319 948 3371 | 3,389 744 2,645 | 9,068 3,023

5451 | 2,121 | 3330 | 5892 | 2,293 | 3,599 | 4,625 | 1,800 | 2,826 | 9,755 3,252

A AAA G =24 S Zelgt dReks HuEA] &S AR IA U

IAALEY] UubAQl o o] X2 ERdtE SEolth AAIZ 2004~06'd F2F
gl Ao}, L gEAAR <8 FEuIE A
TR AL olEjg A= &t 21089099 Y AR Fkhke Ao
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{Table 13> Net Effect of Japan’s Sanction on DPRK Export

(Unit: thousand US dollar)

2004 2005 2006 Total Average
Sanction Country Effect 110,402 115,782 84,898 311,082 103,694
Third Country Effect 82,339 95,781 77,902 256,022 85,341
S.Korea 69,494 80,876 65,473 215,843 71,948
Net Effect 28,063 20,001 6,996 55,060 18,353
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ABSTRACT

This paper considers the effect of various types of procurement auction system on
competition focusing on the rate of successful bidding. We analyze the number of bidders
and the rate of successful bids using online procurement data of the Public Procurement
Service. The average number of bidders is 301 and the average rate of successful bids is
87.42% while the weighted average rate is 75.13%. These numbers show that there is quite
strong competition among bidders and the rate is lower as the expected price is higher.

When we analyze the data of price procurement auction, the rate is also shown to be
lower as the expected price is higher. Furthermore, the rate decreases as the number of
bidders increases which naturally makes the competition stronger. Meanwhile, the analysis
finds that the inclusion of the onsite bidding, the PQ(Pre-Qualification) result, or major-10
winning companies cannot explain the rate much in our data.

In case of turnkey-alternative, the average rate of successful bidding for 484 cases record
90.20%. The average is 84.89% with 120 alternatives and 91.97% with 364 cases of turnkey.
The reason why the rate of turnkey-alternative is lower than that of price procurement
auction is the lack of competition as well as the systematic difference.

By setting up a model, we are able to explain the difference in rate caused by the
respective reason. When we suppose there are 3 bidders in case of price procurement
auction for a project that exceeds 100 billion won, the rate is expected to be around 64%.
This implies that difference of 26% is caused by the systemic difference and 3% by the lack
of competition. Therefore, we conclude that the difference in rate between turnkey-alternative
and price procurement auction is caused mainly by the systemic difference.

In case of PPP(Public Private Partnership) projects, among 154 projects in total, only 40%
has more than 2 bidders that compete. The average number of bidders is 1.88 which is less
than 2, and the average rate of successful bids is 90%.

In sum, under the price procurement auction, there is strong competition which is
reflected by the rate of successful bids. However, there is room to decrease the rate by
strengthening the competition under the turnkey-alternative. Also with PPP projects, we

expect the rate can be steadily reduced with revived competition among bidders.




ABSTRACT

o AEEOIA}L == 33.759,

oz
o

R tol 4]

=
=

| X7 P=HEA, &7

A
= =

SSTFAA0A

tO{R} = 2,949,

7 eEE

Jg
90.20%2}t 2

ol & Eict

K

=
=

|M7P=tEA o] 49 =2 fol

=y

<]

7

e
o

b

=1
<l

Z| X7 PRI 7t

230 Aot = =22 el

—
[

H

S

£ 1

Z|

i

CH=|0f Al

4

x50| $Ks| won,

LExH
|

te2te

ct s

FRALOl =2 A

5 oo
8 33

ch

ol Z22xez Mxo

toll A2 7+

ﬁ;‘cl—xﬂ_l;_g

o ¢l

. CH

A, =7

ol
T

_=
1o

I

2t oiat

Zdof| 2[a|7t Ack

[
[

- 245}

=1}

, 8

AEEOXL == 1.88H 0l

St

HIA|

=2
=

x| 7pet




R
rhu

vt B AT FEEAARS

—

ARG S e s gkl

SEuEt AREARAES S -
= HAZPSEA, A, d7AE,
UFAZA 5o TS o] AHEH
Aek JFAE g 29l HA 7P
AT 1 A7 AlE FiEa Sl
g FIAATALY] ZGAS AT E
9, 2001'd0] 1Y o) PQ TAE
oz HAZPGEAETE A=A
7} 2004 35E 50091 o] PQ FAL
ol A, 20061 5Eol= F87H4 30099
o AR 1 A& tiide] thE iy
o0, A= 1009 oY BE

I =)

=

o,
X
rio
Ach
Yo
A
2
=
%
=2
p=A

Ir
inss

¥
i

g 8ol 7155

% oleldt AAP AR Hojrh of
= gme] obagaszt 9eAe of

7h ddse] a8A 228 fredhe
Aol 53] a&2Q 29 o4 =
A el HAA7GEAS TS A=
she WalolH, oldt 7hA 734 A=

B
30,
rr
=
1t
2
>
03{5
it

I o
i
2

1) 2 =2 ARARE 71082 =98 AR ALY ol B3t o]FolR e FFAKIS]
WZFEAIA}] (public private partnerships project)oll THEjA =

329 Eolrt 4449 & ok

27 3% Sl W vEEH FAPE Bold 7P S ¢ glo] 2006150 AT EAE Beke}
o W - 9% AE7Fe] FRAAS] 9BAE AR5 Adshe JEE AR E =8

ATk



148 | wmmams / 2010. |l

(Turn-key)Xﬂ T= . 1\]:'_ o k=

W20 2 A HLZXM shue] IEAE
Aeiste] A 2 AlES —Tﬁﬂ’s}t Aok
= AZste WAoltk ol g WAL =
AF o2 TAI-H =(Design-Build) Z A
AE dom, FFATE AAFTAR] A
Az, EXTH, AL} A, Aled
TE | A2 A42d T AHEL 9
2 BFAlA Al A

g «lﬂldﬂr e Bfele
% 19963 ©7] &A1} of
oz %%H R, 20013
Froll A 2]
L Ugo‘;w TFEH
A FAlolk ©71F
ek A

T2 o] 713
3] H

S ]
Y,
Zi

4 |
ozLJ

0

—g'—/\]_ HLZ

=
O{N

o|N rr

o, o
o R
s

X,

7

(<0
S

>,

1o,

m]I.

i

R

Y

we R
N ‘b

)
N
(] ﬂlﬂ'.
oX,
oty
e

i rlo
N

N,

r

¢

(it

49l Bay, 97 -

fr r%
iR
L
oo SEE
S
i
o ﬁz i:
£l Lo
o ni
> ol
> b,
Sul s
o, ol
N
off o 2

>~
ﬂ?
it 1:,0{
ol o
N
o
e
oL
1
L
>
N
s
B

Al FAY 9AEHY o olfE
2l FHska sloke F9] Al7lse] &
o} whebA] HA7PFEA|, "] - it 9
AA s 7HARA G HHA
o7 seue YEES vl - sk
Aol Frojud Zlo=w AtH.

g, 1994»1 UVJ?XW 9 =9 ©]

20-309)0] LT S4o] itk w
ZhA WIZEAAL Y] B84, = dLHE
ZEE wed - GEAE A
Z HAE)E oy AT FH
olA BlaL - EAH oo} Ft}. A= =
WolA =29 Ag9) AR 2la) Bl
7} oG AN o) WIZEAAIG Y] &
o] dRFEE AHAA AXEAAHAIA
of Ag3} A7) g doler} FH4=

(3

A 7158 Aotk o]y HES 1
At WztERAIG) e Q- g
S v&s} FAl AHFAAY
Bel HmE F NS dE Ae]
Zagk A7]olt

APAF T AR - epgYe T3



7 ARz §84 ATH(EAAT
2, 2005)0l14] 2001 FFE] 20043 Ato]o]
R AVAFALl tisk zkgol| 7338}
of HA7ptEA SN FEE A58
o gk AFEAMS A= £49
e HAATNMEAE B3 GEApL
A FFAAFTALE 2001 35E 2004
7M1 9] A F FAFEHE] 11,0009 ©]
Aol 183700 sk weld Ha
HA7PAA S G Aol tigk =9

Lol 2

L 2005 3¢Y A 66.9%°]H, ‘HA7}
FZA 7 S A= 2001 39 o]

FH Hi GEEL 61.3%Z YERTh

AE SRt oz} vl 2 g
S} Hlaske] AABHAE EA|EE o] A
TFoAME PR} Fol] W2 GFET A
Alate] ARFTFEE AHBAAE U=
o= A7) Stk

OVYE - ol5 9 THAFAA A8

= =

B} G T (AAIDATL, 2004)

oA 20001304 2003 Alele] HEHE
Fo|& A s, GEE A7 2 HEE
AVE Fe HArPSEA e digk 1Es

AEsT ool GaE] ¥
ME old Aolg UEhieste S
3 AR Folw ANSGAR A
Aol jEsieieks @77} glow]

&
T4l vrgk Sdo] itk
o]
A

ol ¥ w=Re thewh o] AL
ATANAE APEAAT AEA
Ale) 4 -G ARE BAG A%E

AA B} B3] AAEAAIAL] AL 1t

o
i



150 | wmmams / 2010. i

{Table 1> Types of Procurement Auction System by Project Scale in Korea

Project Scale

Central Government

Local Government

Note

Ab * Price Procurement Auction * Price Procurement Auction
ove
30 billion (Low cost bid) (Low cost bid)
Below | * PQ(Pre-qualification) * PQ(Pre-qualification)
Al - * International Bi
bove nterna %ona. id « Domestic Bid
* Domestic Bid Obligat Joint-{150 billi
- * Obligatory  Joint- 8 ory. o ron
22.2 billion | Below . Venture with Local| SDR
Venture with Local
Contractor
Contractor
* PQ(Pre-Qualification) Project
A * PQ(Pre-Qualificati Proj ith
20 billion bove Q(Pre Qual ication) roject witl
Construction Insurance
Below
* Design-Build, Alternative Method Project| * Design-Build, Alternative Method Project
delivery delivery
Above | * Detailed Bid * Detailed Bid
10 billion * Award bid qualification to participants in| * Request for Costing to Public Procurement
project presentation Services
* lump-sum Bid
Below ump-sum B . .| * lump-sum Bid
* Random supplementary project presentation
Above |  International Bid
7.4 bill * Domestic Bid 50 bill
OO Below |+ Obligatory  Joint-Venture ~ with ~ Local rhon
SDR
Contractor
Above -
* Restricted Bidding for Local Contractor
» (Special Facility Construction, Electronic,
7 billion . -

Below Information Communication, fire
protection Facility Construction: below600
million)

* Detailed Bid
cAward of qualified list in Public|] oo o0 o
Above . *» Award bid qualification to participants in
Procurement Services . .
project presentation
5 billion * Restricted Bidding for Local Contractor
(Electronic, Information Communication,
Below . . .
fire protection Facility —Construction:
below 500 million)

200 million blow

* Non-competition contract

(Special Facility Construction: below 100
million won, Electronic, Information
Communication, fire protection Facility

Construction: below 80 million won)

* Non-competition contract

(Special Facility Construction: below 100
million won, Electronic, Information
Communication, fire protection Facility

Construction: below 80 million won)
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{Table 2> Procurement Data in Public Procurement Service
(Unit: million won, %)

Weighted

Number of Expected price Price of Average rate of average rate of
bidders successful bids | successful bids .

successful bids
Mean 301 4,579 3,440 87.42 75.13
Median 162 299 261 87.75 87.54
Std. Deviation 455 17,156 11,184 479 65.19
Minimum 1 1 1 4477 99.33
Maximum 5,488 330,081 190,700 100.00 57.71

Note: Total number of projects is 12,370.
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{Table 3> Comparative Result in Main Sectors

(Unit: million won, %)

Number of Expected price Price of |Average rate of ave\rzgzg}i;etg of
bidders successful bids| successful bids .

successful bids
Total 301 4,579 3,440 87.41 75.13
Road 110 51,985 34,674 77.38 66.70
Building 256 6,459 5,324 86.36 82.43
Road 96 27,622 20,112 82.04 72.81
Port 102 16,610 13,311 84.10 80.14
Environment 186 5,875 4,940 86.71 84.09
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&
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(Table 4> Rate of Successful Bid by Project Scale

(Unit: million won, %)

N Minimum Maximum Mean Std. Deviation
Number of bidders 3 70 33.75 12.697
Expected price 100,631 330,081 149,193 46,375
| | Price "iifj‘;cce“f“l 106 56,300 190,700 89,986 26,530
Average rate of 44.77 82.13 61.18 9.49
successful bids
Number of bidders 5 137 47.01 20.408
Expected price 50,052 99,746 73,489 14,342
y | Price ";Z‘;CC“S‘CUI 147 30,496 78,858 53,172 11,521
Average rate of 50.58 89.52 72.78 9.96
successful bids
Number of bidders 3 174 70.33 52.144
Expected price 30,029 49,932 38,489 5,790
3 | Price Oiifl‘;“"“ful 151 19,876 40,131 30,106 4873
Average rate of 59.27 94.12 78.35 6.52
successful  bids
Number of bidders 1 674 143.72 140.239
Expected price 10,002 29,884 16,666 5,704
4 | Price "iiZ‘fceSSf”l 628 8,114 25,244 13,946 4,698
Average rate of 60.15 99.70 83.84 2.27
successful  bids
Number of bidders 1 1,236 262.47 222.305
Expected price 5,001 9,989 6,890 1,302
5 | Price of successful | 00 4310 8,738 5,930 1,113
bids
Average rate of 80.00 99.99 86.10 0.99
successful  bids
Number of bidders 1 5,488 368.81 509.329
Expected price 3 4,993 700 1,042
6 | Price of successful | ) 3 4332 609 903
bids
Average rate of 85.50 99.90 87.43 0.97
successful bids
Number of bidders 1 1,675 4891 145.743
Expected price 1 4,569 63 212,
7 Price of .successful 1432 | 4569 59 11
bids
Average rate of 9.92 100.00 94.28 6.07
successful  bids
Note: 1: 1,000 billion won above, 2: 1,000 billion won below~500 billion won above, 3: 500 billion won

below~300 billion won above, 4: 300 billion won below~100 billion won above, 5: 100 billion won
below~50 billion won above, 6: 50 billion won below, 7: private contract.
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[Figure 1] Trend of Average Successful Bid Rate by Sector
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{Table 5> Model of Successful Bid Rate

Unstandardized Coefficients Standqrdmed
Coefficients t Sig.
B Std. Error Beta
Constant 97.868 0.073 1,343.047 | 0.000
Expected price 0.000 0.000 -0.646 -141.232 | 0.000
Number of bidders 0.000 0.000 -0.014 -3.201 0.001
Electronic Bidding
H -10.391 0.078 -0.648 -133.887 | 0.000
dummy
Direct bidding dummy” -9.629 0.159 -0.310 -60.373 | 0.000
R R Square Adjusted R Square
0.886(a) 0.786 0.786

Note: 1) Electronic Bidding: electronic bidding method through online procurement system(www.g2b.go.kr) of
National Procurement Authority.

2) Direct bidding: bidding method in which the application document and proposal shall be submitted

after getting seal of representative director.

{Table 6> Model of Successful Bid Rate: Billion Project

Unstandardized Coefficients Standgrghzed
Coefficients t Si
ig.
B Std. Error Beta
Constant 87.698 0.466 188.133 0.000
Expected price 0.000 0.000 -0.801 -38.752 0.000
Number of bidders -0.002 0.002 -0.029 -1.392 0.164
Electronic Bidding
-1.931 0.415 -0.091 -4.651 0.000
dummy
R R Square Adjusted R Square
0.689(a) 0.475 0.475
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{Table 7> Model of Successful Bid Rate: Over 100 Billion Project

Unstandardized Coefficients Sct?)z(fifai:ii;ij . Sig
B Std. Error Beta
Constant 74.661 4.888 15.274 0.000
Expected price 0.000 0.000 -0.390 -3.675 0.000
Number of bidders -0.112 0.082 -0.148 -1.363 0.176
ElemzzlﬁmBylddmg 3.261 1.907 0.172 1709 | 0.090
R R Square Adjusted R Square
0.352(a) 0.124 0.098
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{Table 8> Successful Bid Rate in Turnkey and Alternative

(Unit: million won, %)

N Minimum Maximum Mean Std. Deviation
Expected price 484 1,258 359,000 92,919 74,378
Price of 1,229 313,500 81,698 65,225
successful bids
“verage rate of |
verage rate o 53.98 169.22 90.20 9.39385
successful  bids
Number of
1 2 2.94 .
bidders 8 > g 0938
{Table 9> Successful bid rate in Turnkey—Alternative
(Unit: million won, %)
Bid method N | Minimum | Maximum Mean | Std. Deviation
Expected price 120 9,204 353,400 128,316 76,575
) Price of successful bids 7,465 282,700 | 108,0265 64,232
Alternative 121
Average rate of successful bids 65.51 98.59 84.89 5.90
Number of bidders 9 2 4 2.89 0.92
Expected price 1,258 359,000 81,2500 69,9145
Price of successful bids 364 1,229 313,500 72,947 63,250
Turnkey .
Average rate of successful bids 53.98 169.22 91.97 9.68
Number of bidders 9 2 5 3.00 1.00
g7] - gk AFARE Hsto] 24 24 3647 BI7IANEY B 9EE
A5E EeE Stk W AR 91.97%°l Hla} @R8] e FFds &
200056 2007d7bA] 48570010 =2, Q1% 4= Qlth
A%, Y, B9, Ve A 508 BF
ste] RABSITE <Table 8> 24 Ul L E{7| - CHOKR| Q| - L&t X}ZO
AEY eE sk Uk FA HEEN
48570 A T dlAR7EE o] AAEHA e
© 1) AF S AlSlaka dsas) Aol 23 48570 A % 92 51 B
T HREE 020%2 UERRTE o] & o o= AREE 18700 238l EAel=
1207 iQtAKAS] it GEELS 84.89%  ATSE A7} S Hlolu, TR Aol A
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{Table 10> Analysis Result of Turnkey—Alternative with Bidders

Unstandardized Coefficients Stamfi;r('hzed
Model Coefficients t Sig.
B Std. Error Beta
Constant 82.399 7.017 11.742 0.000
Turkey dummy 1.318 3.664 0.107 0.360 0.725
Number of bidders -0.608 1.679 -0.089 -0.362 0.724
Expected price 0.000 0.000 0.560 1.845 0.090
Top 10 company
-3.606 3.902 -0.267 -0.924 0.374
dummy
Note: R: 0.614(a), R Square: 0.377, Adjusted R Square: 0.170
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(Table 11> Competition of PPP Project(Solicited+Unsolicited)

Solicited Project Unsolicited Project total
. Competitive » . Competitive . . Competitive .
Project ) Competitive | Project . Competitive | Project ) Competitive
project ) project ) project .
number project rates | number project rates | number project rates
number number number
Road 19 5 26% 22 5 23% 41 10 24%
Rail 2 1 50% 7 4 57% 9 5 56%
Port 4 1 25% 13 2 15% 17 3 18%
Environment 31 10 32% 23 11 48% 54 21 39%
Logistics and etc 7 3 43% 26 19 73% 33 2 67%
Total 63 20 32% 91 41 45% 154 61 40%
{Table 12> Competition of Solicited Project
Cental government Local government Total
) Competitive . . Competitive = ) Competitive .
Project . Competitive | Project . Competitive | Project . Competitive
project . project . project .
number project rates | number project rates | number project rates
number number number
Road 11 2 18% 11 3 27% 2 5 23%
Rail 7 4 57% 0 0 0% 7 4 57%
Port 13 2 15% 0 0 0% 13 2 15%
Environment 1 1 100% 22 10 45% 23 11 48%
Logistics and etc 10 4 40% 16 15 94% 26 19 3%
Total 42 13 31% 49 28 57% 91 41 45%
{Table 13> Competition of Unsolicited Project
Cental government Local government Total
. Competitive » . Competitive . . Competitive .
Project . Competitive | Project . Competitive | Project . Competitive
project ) project ) project )
number project rates | number project rates | number project rates
number number number
Road 15 4 27% 4 1 25% 19 5 26%
Rail 2 1 50% 0 0 0% 2 1 50%
Port 4 1 25% 0 0 0% 4 1 25%
Environment 5 1 20% 26 9 35% 31 10 32%
Logistics and etc 2 2 100% 5 1 20% 7 3 43%
Total 28 9 32% 35 11 31% 63 20 32%
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{Table 14> Trend of Successful Bid Rate and Weighted Rate by Year

(Unit: billion won, %)
Number of | Total project cost RFP/Total pr'oj.ect Average rate Weighted
Year . . cost of unsolicited | of successful |average rate of
delivery of Preferred bidder . . .
Project bids successful bids
2000 4 18,324 22,150 89.14 82.73
2001 2 2,144 2,319 80.19 92.45
2002 2 18,089 18,279 96.84 98.96
2003 6 31,131 32,278 90.94 96.45
2004 5 16,581 17,386 94.37 95.37
2005 6 20,214 24,705 86.85 81.82
2006 7 41,175 44801 92.59 91.91
2007 2 10,584 12,296 88.73 86.08
Data: Internal source of PIMAC, KDI.
<Table 15> No. of Bidder and Rate of Successful Bid by Year
Year 2000 2001 2002 2003 2004 2005 2006 2007 | Total
Number of |, 2 2 5 6 7 2 34
delivery
Number of | 150 1.50 1.00 1.17 1.80 3.17 1.57 3.50
bidders 1.42 247 1.88
Average rate | 89% 80% 97% 91% 94% 87% 93% 89%
of successful 90%
bids 90% 89%

{Table 16> No. of Bidder and Rate of Successful Bid by Project Scheme

Solicited Project Unsolicited Project Total

Number of delivery 11 23 34
Number of bidders 1.91 1.87 1.88
Average rate of 86% 93% 90%

successful bids




{Table 17> No. of Bidder and Rate of Successful Bid by Service

Road Rail Port Environment Etc Total
Number of delivery 12 5 9 5 3 34
Number of bidders 2.08 1.80 2.11 1.20 1.67 1.88
Average rate of 95% 88% 83% 96% 89% 90%
successful bids
{Table 18> Rate of Successful Bid by No. of Bidder
Number of bidders 1 2 3 4 above Total
Number of delivery 18 8 4 4 34
Average rate of 96% 86% 84% 81% 90%
successful bids

[Figure 2] Rate of Successful Bid by No. of Bidder

Successful Bid Rate
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{Table 19> The No. of Bidder and Successful Bid Rate by Advantage %

(Unsolicited Project)
1% below 1.50% 2.0% 2.5% 3% above Total
Number of delivery 6 5 5 2 5 23
(number of competition
et 0 0 @) (n (n (1
(rate of competition 0 ) 5 ) ) N
project) (67%) (60%) (40%) (50%) (20%) (48%)
Average competition rate 2.00 240 2.00 1.50 1.20 1.87
Average rate of 85% 93% 96% 97% 96% 93%
successful bids

(Table 20> The No. of Bidder and Successful Bid Rate by Total Project Cost

(Unit: won)
500~1,000 | 1,000~2,000 | 2,000~5,000 |5,000 billion~| 1 trillion Total
billion billion billion 1 trillion above
Number of delivery 3 9 8 9 5 34
Number of bidders 133 1.56 1.50 2.89 1.60 1.88
?::crf;urlat; dosf 87% 90% 95% 87% 92% 90%
{Table 21> Result of Empirical Analysis
Unit Coefficient Std. Error t-Statistic Prob.
Constant 0.955887 0.039608 24.1334 0
Number of bidders Consortium -0.043804 0.013378 -3.274239 0.0028
Percentage of Preferred Scores % 2911778 1.637389 1.778305 0.0862
Size of total project cost billion -1.50E-06 3.96E-06 -0.378113 0.7082
Delivery interval month -0.00903 0.009021 -1.001058 0.3254
Dummy variable Unsolicited = 11 6256 | 0042781 | 0590347 | 05597
Solicited = 0
R-squared 0.466346 Mean dependent var 0.904412
Adjusted R-squared 0.371051 S.D. dependent var 0.110267
S.E. of regression 0.087448 Akaike info criterion | -1.876751
Sum squared resid 0214122 Schwarz criterion -1.607393
Log likelihood 37.90476 Hannan-Quinn criter. -1.784892
F-statistic 4.893699 Durbin-Watson stat 2.273598
Prob(F-statistic) 0.002423
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{Table 22> Bidders and Successful Bid Rate in Single Bidding - Competition Bidding

Single | Competition| Total
Project phase Number of delivery 13 10 23
o Rate of total project cost (Announcement
Bidding . 96% 81% 88%
of RFPs /Preferred bidder) (A)
Rate of total project cost (Announcement
Contract Award 82% 1% 79%
of RFPs/ Contract Award) (B)
Gap (A)-(B) 14%p 4%p 9%p
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{Table 23> Turnkey—Alternative: Trend of Successful Bid Rate and Weighted Rate

(Unit: million won, %)

Year | Project mumber | Expected price Price of .successful Average rate. of | Weighted average. rate
bids successful bids of successful bids

2000 23 44,854 38,938 86.60 86.81

2001 48 67,808 61,969 90.54 91.39

2002 73 113,988 103,614 91.15 90.90

2003 78 116,796 103,157 91.11 88.32

2004 71 99,152 85,903 90.11 86.64

2005 87 103,072 89,415 89.87 86.75

2006 70 72,950 61,842 89.82 84.77

2007 34 62,991 53,918 89.90 85.60
B HRES 87.42%, 7B T GEE . o4 PQ AW, A1Eed oW V1Y £F
o 75.13%2 Uehtth ol AHoR  ol¥ S Aol "ol Aoz =
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[Figure 3] Difference in Successful Bid Rate in Price Procurement
(over 100 Billion KRW) and Turnkey—Alternative
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ABSTRACT

With the payment and settlement systems becoming more and more complex and
interconnected, the issue of their interdependency rises as an important academic issue as
well as a policy topic. This study examines causes, forms, and risk management of
interdependencies of payment and settlement systems in Korea, and presents their current
situation. By way of simulations using BOF-PSS2 developed by the Bank of Finland, we
quantify the effects of an operational disruption on the payment and settlement systems
so as to figure out the degree of interdependency.

As a result, the secondary round effect reaches up to W13.6 trillion a day, which
amounts to 7.8% of the daily settlement value. Furthermore, if we also consider the
amount of direct operational disruption, the volume of operational disruption occupies
22.3% of total value of the daily settlement, evidencing that the interdependencies of the
payment and settlement systems in Korea is enormously widespread. The secondary round
effects are found to be more severe with security companies rather than with banks, and
to be more depended upon when it is perceived rather than it actually happens. In case
that we expand the liquidity to include cash holdings and deposits as assets, the
secondary round effect dramatically decreases in all types of financial institutions while
foreign banks account for more share of all the secondary round effects increases.

Based on these results, we suggest various policy tasks and directions to improve the
risk management of settlement systems: expansion of off-setting settlements, introduction
of a new settlement system for securities transactions, rapid provision of liquidity to
financial institutions, more effective monitoring on participant institutions, and intensified
information sharing and cooperation among the systems.
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[Figure 1] Forms of Interdependencies
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Source: BIS CPSS, “The Independencies of Payment and Settlement Systems,” 2008.

[Figure 2] Traditional Domestic Interdependencies
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BIS CPSS, “The Independencies of Payment and Settlement Systems,” 2008.
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[Figure 3] Cost Structure of Payment and Settlement System
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[Figure 4] The Paths of Disruptions
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Source: BIS CPSS, “The Independencies of Payment and Settlement Systems,”
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[Figure 5] Interdependencies of Payment and Settlement Systems in Korea

FxFTS
(87 billion)

FxSS
(825.1 billion)

(Unit: trillion won)

BC card settlement
system (0.3)

ol

LVPS 15.9 RPS
— (172.8) - (45.3)
!
NBDI
0.4
10.6 - Settlement System
OTC BMSS SMSS
(17.8) 3.2)
ICSD

($9.5 billion)

Note: Daily basis in 2008.

Commercial Banks

Sources: Bank of Korea; Korea Securities Depository; Korea Exchange.

{Table 1> Recent Trends in Daily Settlement Value between Settlement Systems

(Unit: billion won)

Year 2006 2007 2008

OTC BMSS — LVPS 8,208 8,985 10,610
SMSS — LVPS 466 410 398

RPS — LVPS 10,490 12,489 15,930
FxSS — LVPS 609 793 1,452
Comilhgriiilganks 432 619 645

Sources: Bank of Korea; Korea Securities Depository; Korea Exchange.
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{Table 2> Recent Trends in Daily Settlement Values of Major Settlement Systems

(Unit: billion won)

Year 2006 2007 2008
LVPS 128,747 149,096 172,798
SSS* 21,650 27,076 25,963
SMSS 8,084 11,737 8,237
OTC BMSS 13,566 15,339 17,726
FxSS 10,516 16,720 25,113
RPS 33,485 39,423 45,307

Note: * daily transaction value
Sources: Bank of Korea, “Annual Report on Payment and Settlement Systems in 2008,” 2009; Korea Securities
Depository Statistics, 2009.
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o

{Table 3> Daily Settlement Values of Financial Institutions

(Unit: billion won, million shares)

Domestic | Foreign Security Insurance
Banks" Banks Companies | Companies LGS fe
Large Valge Value 89,821 24218 22,335 116 11,087 | 147,577
Settlement ratio 60.9 16.4 15.1 0.1 7.5 100
Security shares 1,307 5,002” 40,458 744 3860 | 51,371
Transaction
(Stock)” ratio 2.5 9.7 78.8 15 75 100
Security Value | 277406 | 110,612° | 140,822 105371 | 282,992 | 917,203
Transacti40n
)
(Bond) ratio 30.2 12.0 15.3 1.5 30.8 100
Security Value 4,194 1,139 4229 0 829 10,391
Settlement by
DVP ratio 40.4 11.0 40.7 0 8.0 100.0

Notes: 1) Domestic banks including commercial bank, special bank, and local bank.

2) Gross settlement basis.

3) Custody stock volume of participants group by KSD as of December 2008.
4) Custody bond volume of participants group by KSD as of December 2008.

5) Foreign companies including foreign banks and foreign security companies.
Sources: Bank of Korea; Korea Securities Depository(KSD).
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{Table 4> Operational Networks of Payment and Settlement Systems

Payment and

Operational network

Settlement System Operator (name) Controller
LVPS Bank of Korea BOK-Wire+ Bank of Korea
Check Clearing System
RPS KFTC GIRO system KFTC
Interbank Shared
Network
Stock system
SMSS Korea Exchange Bond system KOSCOM
Kosdaq system
OTC BMSS KSD SAFE KSD
FxSS CLS bank SWIFT CLS bank
BC card BC card BC card BC card

settlement system

settlement system

NBDI
settlement system

Nonghyup, Suhyup,
Credit Unitons,
Mutual saving
banks, KFCC

Non-Bank Depository
Institution
settlement system

Nonghyup, Suhyup,

Credit Unitons, Mutual

saving banks, KFCC
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{Table 5> Summary Statistics of the Data for the Five Sample Dates

(Unit: billion won, number)

Date Settlement Payment Instruction Balance of Intraday oyerdraft
Volume Value Current Account credit
9. 8 16,484 242,656 22,386 9,283
9. 17 15,463 201,660 23,193 9,283
9. 19 15,020 195,185 25,018 9,284
9. 22 14,636 193,909 25,166 9,288
9. 26 15,381 217,318 22,691 9,289
average 15,397 210,146 23,691 9,285

o
7158 54 TEHeE A" 3
= T oF 330 o]2&= AoE
387e=d

3, F87]18-AFolAl(fund transfer)
THEE £ o 28] F4% dET A
FAA NI HAAASE <Table 659
SotHo] gt Vet B8R B
He AAAZE 97 Ae ARE
To] BT F flon g o) Ve 3§
71829 AFAATYH AAATE A
SlEth

<Table 6>°f W=
A SFE g
A, AAAFE 96 =
7|EE AR, 23 AFA
AFEZ} 1162902 AAY 66%E 2}

Askar gloH, 2313 0] 3029, 7

e

APE 2720l o]21 91E‘r AAATE
= &-840] 5339710 =
APF 27717, 9 2AF 0] 1440{4%
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do=z 7 Axn, FAHAFC] 29524,
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(Table 6> Payment Instruction Values and Settlement Volumes of Financial
Institutions Classified by Fund Transfer Systems

Panel A: Payment Instruction Values
(Unit: billion)

Fund transfer | Domestic Insurance Foreign ' Fun{l . Asset Merchant Securities || Total
system banks banks |intermediation | management| bank
General 60,206 106 22,622 2 193 393 17,503 [ 101,027
Securlty 15003 | 39| sed 8 544 29 | 4041 | 20323
Call 23,824 0 5,052 0 0 0.4 326 29,204
DVP 5,568 83 1,179 23 0 22 4,275 11,154
PVP 860 0 155 0 0 0 0 1,016
Net settlement 8,715 0 80 0 0 0 0 8,795
Others* 1,582 0 755 0 1,022 0 83 4,195
Total 115,852 229 30,410 34 1,761 447 26,981 | 175,717

Note: Treasury fund transfer, Treasury bond transaction etc.

Panel B: Settlement Volumes
(Unit: number)

Fund transfer | Domestic Insurance Foreign . Fum.i . Asset Merchant Securities|l Total
system banks banks |intermediation| management |  bank
General 2,094 6.4 970 0.2 2.6 29.6 547 3,651
trig:;;gzn 402 48 92 0.6 12 22 217 || 720
Call 573 0 114 0 0 0.2 7 694
DVP 1,952 10.8 237 3.8 0 10.2 1,966 | 4,179
PVP 5 0 4 0 0 0 0 9
Net settlement 205 0 6 0 0 0 0 211
Others* 108 0 17 0 3 0 33 162
Total 5,339 21.8 1440 4.6 6.8 422 2,771 9,625

Note: Treasury fund transfer, Treasury bond transaction etc.
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{Table 7> A Virtual Disruption's Secondary Round Effects Classified by Occurrence
Time and Perception Point

(Unit: billion won, number)

Disruption occurrence time
Disruption .pterception after 10 : 00 after 14 : 00
oin — T
"
No perception 46 13,605 38 9,218
after 2 hours 23 5,057 19 3,329
Instant perception 22 4,781 16 2,647

Fgshe JEe] & Rl o} w|Q1x]9] A5 Bo|g) WAYAH o]
W, 0.3 240 Hx Eoldio] A A 100Y o) 8% 8D} 247 7)1,
3lal T2 AIZFARIEC] o]F FA] Q1 25 241 WE 6F 631G ¥T 2270 7]
At Ao 6714 ARl T 7P o g J49s] & F9 ApolE YERITh
A& 2% 631 F7t AAEolge] ol g2FEHEY AFo| FE LIFA]
WA Zo 2 ZAEQIE o 1041d]  ZE 53] wkARel JEHoE o] F
7

7N 718l

R Th 2145 AR AGo] Heslojof & o
AR Eo|3Y HAIA]Z(disruption occurrence Z Helth

time)& ZA|Eo| Q1A A (perception w3 QXA Ao thE B A% o]

point)d T 7| 5} AFANA TEE Al AR} QIAAHEG 71 AAE0]

Uehd <Table 7>0] w2™, ZA|E-0]3) ol o F FEFS VX A= YE

WA JQAANHL BF F7H o <Table 7>l B niel o] A
AAEolY TR B HIAAR E Eolgo] oF Ao WAYS w FA
AANHETE AAAR w2 Aolzh AAIZE Aok 2413 Foll UAIZE A
(S IR= A=A Eﬂi E1r. AAlzeld  dlle 71 5 HolA Avget Aol

A Rl H B HolA GIAT oF 54| 3087
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{Table 8> The Size of Secondary Round Effects on Financial Institutions

(Unit: billion won, number)

Disruption T Insurance | Foreign banks il B T Securities Total
banks management | banks

oct” |pcP?| vV [N | V|IN| V |[N| V [ N|V|[N| V |N \% N

after NP” | 3,149 | 20 | 19 | 2 | 2,641 |252| 1,514 | 1.6 | 33 | 1.4 | 6248 | 52 | 13,605 | 102.2

10:00 1 p9 | 361 [ 1 |19 | 2] 1,638 | 13 | 1,002 [ 02 | 8 | 04 | 1,753 [ 196 | 4,781 | 362

after | NP | 1,540 | 8.4 ) 19 | 2 | 2,157 | 148 | 379 | 1.2 | 17 | 0.8 | 5,106 | 43.6 | 9,218 | 70.8

14:00

P 224 (02 |19 | 2| 1,354 | 54 0 0 0 0 | 1,050 | 15.4 | 2,547 23

Notes: 1) Occurrence Time. 2) Perception Point. 3) No Perception. 4) Instant Perception. 5) Volume. 6) Number.

A Eolego] H“@‘é}ﬂ upgk Al7EA] o] g FRe A H 74-95%%5 AA YL 2
£ QAABHA &gk A9E AL gy Alseld A 2 AR 2E
o] AAEAYAA T AAAIHAA 972 Bl €53 B }E‘r <Table 6> JEL}
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= AAgo 163011 mE F712Q1 @l Aol AAI~EE BHanE BRoF
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(Table 9> The Size of Secondary Round Effects on Fund Transfer Systems

(Unit: billion won, number)

Disruption General Sec““?y Call DVP Others* Total
transaction
oct” | pcP? | V) | N | WV N| V| N| V| N \% N \% N

after NPV | 10214 | 788 | 1,277 | 62| 990| 9.8 | 124 | 72 | 1,002 | 02| 13,605 | 102.2

1000 | 1p» | 3550 | 27 | 72 | 22| 74| 16| 84 | 52 | 1,002 | 02| 4781 | 362

after NP 8,092 | 564 | 631 44| 412] 48] 83 | 52 0 0 | 9218 | 708

1400 | 1p | 2515 | 164 | 66 2] 18| 08] 49 | 38| 0 0| 2,647 | 23

Note: Treasury fund transfer, Treasury bond transaction etc.
1) Occurrence Time. 2) Perception Point. 3) No Perception. 4) Instant Perception. 5) Volume. 6) Number.
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{Table 10> The Size of Secondary Round Effects on Financial Institutions and Fund
Transfer Systems after the Expansion of Liguidity

Panel A: Financial Institutions

(Unit: billion won, number)

Disruption Foreign banks R Mg Secuntlg > Total
management banks companies
oct” | pcp? | V¥ | N \% N \% N % N \% N
3)
after NP 752 7 1,248 | 04 1 0.2 339 2.6 2,340 10.2
10:00 | p9 | 356 | 3 | 1002 | 02 0 0 18 | 08 | 1376 4
after NP 452 | 34 0 0 0 0 325 22 777 5.6
14:00 1 pp 171 | 2 0 0 0 0 4 0.4 175 24

Note: 1) Occurrence Time 2) Perception Point 3)No Perception 4) Instant Perception 5)Volume 6)Number

Panel B: Fund Transfer Systems

(Unit: billion won, number)

Security

. Call DVP Others* Total
transaction

Disruption General

oct” | pcP? | V¥ | N? \% N |[V|N |V |N \Y% N \Y% N

after NpY 895 6.8 264 04 157 | 14 | 22 14 | 1,002 | 02 | 2,340 | 10.2

10:00 1 p9 | 300 | 22 | 0 | 0 |44 |04 |21 | 12| 1002 02 | 1376 | 4

after NP 667 4.2 18 0.2 86 | 0.6 6 0.6 0 0 771 5.6

00 p | 161 | 14| 0 | 0 [ o] 0| 14]10] 0 0 | 175 | 24

Note: Treasury fund transfer, Treasury bond transaction etc.
1) Occurrence Time. 2) Perception Point. 3) No Perception. 4) Instant Perception. 5) Volume. 6) Number.
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{Table 11> The Size of Secondary Round Effects When the Disruption is Occurred
in the Biggest Security Company

Panel A: Financial Institutions

(Unit: billion won, number)

Asset
: : Domestic | Insurance | Foreign Merchant | Securities
Disruption . manage- . Total
banks companies | banks . banks companies
men

oct” |pcP? |V N | V [N |V | N|V| N |V|N| V [N|] V [N

after NPY | 488 | 18 | 6 1 927|122 |360| 0.8 | 33 | 0.8 | 1,584 [14.8| 3,397 |21.4

10:00 | 1PY | 420 | 1 6 1 1927]221360| 0.8 | 23 | 0.6 | 1,481 |13.2] 3,216 |18.8

after | NP | 488 | 1 | 6 | 1 [896| 2 360 0.8 |33 |08 | 1,163 1142946 178

14:00 IP [422] 1 6 1 (89| 2 [360| 08 |23 |06 |1,107 |154] 2,814 |15.4

Notes: 1) Occurrence Time. 2) Perception Point. 3) No Perception. 4) Instant Perception. 5) Volume. 6) Number.

Panel B: Fund Transfer Systems

(Unit: billion won, number)

: : Security
Disruption General : Call DVP Total
transaction
oct” | pcP? | VP | N | v N \% N \% N \% N

afier | NPY | 3,091 | 19 | 256 | 14 | 47 | 06 4 04 | 3397 | 214

10:00 | 1pY | 2914 | 168 | 252 1 47 0.6 4 04 | 3216 | 18.8

after | NP | 2,672 | 158 | 256 | 14 | 16 | 04 | 2 | 02 | 2946 | 178

14:00 IP 2,542 | 13.6 | 254 12 16 0.4

)
=
)

2,814 15.4

Notes: 1) Occurrence Time. 2) Perception Point. 3) No Perception. 4) Instant Perception. 5) Volume. 6) Number.
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{Table 12> Daily Differences in the Size of Secondary Round Effects

(Unit: billion won, number)

Value Number
Mean Min Max S;i?i?;i Mean Min Max géi?i?;i

afer | NPV | 13,605 | 7256 | 29761 | 8357 | 1022 | 67 184 42.85

10:00 | p2 | 4781 | 1434 | 12274 | 3,933 36.2 24 54 11.17

after NP | 9219 | 5851 | 17,587 | 4384 | 708 | 54 118 24.08

14:00 IP 2647 | 979 | 4991 | 1,593 23 18 30 4.56
Notes: 1) No Perception. 2) Instant Perception.
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[Figure 6] The Relationship between In—strength and Qut—strength of Financial

Institutions
(Unit: billion won)
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