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ABSTRACT

A Study on the Integration of the Appeal System for
Review and the Adjudication System in
Korea's Post-Customs Administration Relief System

Sang-Hyun Han*

This study specifically suggested the desirable direction of integration of the Appeal
System for Review of Korea Customs Service(KCS) and the Adjudication System of the Tax
Tribunal, which is operated as an optional one-trial system in Korea’'s Post-Customs
Administration Relief System.

In conclusion, it is desirable that the two systems operated in parallel as a necessary
choice system are integrated into the Tax Tribunal's Appeal System. This is because
integration simplifies the redundancy process of the same function, eliminates the
problems of increased taxpayer burden due to the longer term of the taxpayer’s selection
of institutions, and enables consistent and predictable decisions on the same issue.

And it is reasonable to abolish the BAI(The Board of Audit and Inspection of Korea)'s
Examination Request System because it is rarely used by taxpayers and does not help
with the relief of taxpayers’ rights. In addition to the abolition of the Objection System
and the BAI's Examination Request System, If the Appeal System for Review and the
Adjudication System are integrated, it is desirable that Korea’s Customs Administrative
Relief System be simplified into a ‘the Pre-Taxation Audit Appeal System-the
Adjudication System of the Tax Tribunal-Administrative Litigation System’.

| Keywords Customs Administrative Relief System, the Appeal System, Integration and
Simplification of Systems, the Adjudication System of the Tax Tribunal

* Professor, Department of International Trade, Nam Seoul University, hantrade@nsu.ac.kr
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$(2015-20194, 2020-20244) 717t Q8 AFAHE HEES 7|HIO R AFE3s1o
Uﬂ Gau551an Mixture Model(GMM)2 &-83) 7|4 13&8d, 57+, I A 1
Fog BE3SIYtt. o]F CatBoost, LightGBM, Logistic Regressiong EggF HAIH
d 7|5t AEEHF S 155k 35 =5 &5, SHAP B4& o H4d 7oE
£ ®7tskoith

F4 43, CatBoost 0] 7H =& A& A5 B3lon, 8 2302 AHikE
7+, FAEE, A7|AHE0]E(ROE), WES7HEE UEdTh ol 3l EF7199 3
E2o] g7 H7|AsH = WE AFFRY 44 E4 Jof F-ES Yuigt) ER
SHAP £4 23}, AAHAET FAH[ES BE 7|dToA TBHoRE B2 7|9 s
Ho AAH R4k X]'Qr Priﬂ #e9 #¥o] &5 FA9 P aQlow 2 I
9_]6]—5&1:]-_ 9bH GDP, &% & IA8HSY JF2 AP g wn|stA Ut

AT= 71E9Y ‘ﬂ'—u: ARl AFEEE HIE Hol, vAFE ¥ BA} A4S
7\]'%?::: 15t HAEY HEHE B9l R4S AE qAYUESE FFH = st
At HollA SHEA o9& Z=tt. FHH R = 7|FY AH4AE 7|8 AR, EAfAR
g3t WA AERY I At dEY S AT g AZFAE AARE
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Ft AAIFH SR g4k COVID-19 HY YL o] Algh =74 24, 339 &4d 5 o
AFAAR] FAHE ARG At A4 fdsleh E5] AL A=Y 83 F UE
T7F B oz A Qlof ol F49] Jfo] uf¢ IA Yehgtt B2 7|HE°]

E5e] oF 90%S Bt 12T 257} olg ABeke
IS 24, B, 3PL A4 5L 7OR o1 glof 32 A7) WED 33T 2
o AgES 71 Ao BRE. A4 20204 Wil

27
FY 22 7 A BF WE @402 A3 BR/YY o5

o]
el FA4% e B4 7h2 239 &30l 571819 ol5AY $4 +27F I

o|A" £17] AolA 71do] it WiEA AP - AFA R B AER SESt-Ue
3= (Resilience)®] ZAIZ AZE 3] 2F7IUAE AF 40 L2t =& 4
Aolld= FIAES B &2 752 AF3E(Financial Resilience)s SHEsk= 20|
851} 8y FU THERV|LAS O o AT AT AFos REs 44
oW, 55| WuY] HF AFA| 2| ¥}t olF 7|Hto & g 3EY En Y 282 v]H|
Stk

b 2 A7e BEEAAERKSION @5 9 AIAH)»E 95k 719 5 e
9] 3071 FEYEFVIYS LR 2015WHE 202417119 A& Ho[EE ARg-oto]
W9 oA tfB] o] o] FAH MEES ARSI oF 7I¥S 3l &7 A viE
ES HRohs A 7|9 o2A, Tedt HE-S ol 4KQ] AA9] AFA BG4S o
Hshks qiRdS 7Kt ol B9 719 3EY S AFFoR Wrlely, 11 A%E

TN clustering = FBEE H, HAlEY 7|9 S-S Jidsto] FF $47] Al o'



mejal £24 0% 2 SRV M= HiAlald J|9 ZHRYI B« 3]

719l0] Ao sjEeo] £ex Ao l&she AL Bxow Hrh ojeie e
chewt e Al 71 ZHelA oot ek,

A, BRARIIERE B4 S0l ARsi= e Asistel 2 719] 483t A
b 52 Lo £ ATE A5H EE AU B4, 71E A7 R 97 4
3o] g BAo] rEE v, B A7 Bue 54 o)F $4712021~20241)e]
470 3% A2 LA RN As/Fs 35 2S Ak A, 35 WS T 7]
SEAC MREA 9x, 248t 9 PAlEdS B lSuge AXto A 4 g 7]
o ARl A8 K5t Ak E7E Y st

Agdog B A7 Welsolet 9d 34 solA U $YBR/IY0] AT
U AGATE ofgA EAALA FHSE, Lot 9] e HeiE 9k WA A
e ANBIA e The HolA olejd Ae] oj2d wiAe At

i)

. ol2d W7

1. WHY 2 LiRSZ0| 7| T 0jxl= &

o3k

Q-5 A (external shock)> THT F271 B35kl 228 7HEAARE0] AEshe 4HY
A2 YEA | 2FA Q1 FZ2S 1|2t} Hendricks?} Singhal(2005)2 82749 2+
g A AR EAse] S WA & 287 F71eF ol do] [ojulstA| At B
Th. Wagner & Bode(2008)= 584 54°| ¥l o AF2 2t de =ity
B33, Craighead et al.(2007)2 242 A7l HERA AA 20 =t g2
HolZth Ivanov & Dolgui(2020)= HWH|o] AE4 91719t @] sAthd# ol
A Wsl2 QuRsitis AL 7z}

53] EFIU2 o0t 339 2] AAS 2ol 54 AolEIHransmission
effect)”} 7oA YeRAT}. Paul & Chowdhury(2021)2} Chowdhury et al.(2021)2 #d|
o] 357 T, 254D, AR 7HE ¥ 5= E3M 7199 754 - - EHEA

of FAITFEE JFS FAHL AS AU Linnenluecke(2017)= 5520|714 7+ d&
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A o143 E AshA7IE, F4 AAET FHE B resilience)o] 719 A&7H5AY] B
oleka F3ch. ol MY ol% BRI ARHR B waye

2. XXl g|1=22(Resilience)at X5 2|=3(Financial Resilience)

3]E 2 (Resilience)> 20| QJF FA0|| AW W 0|5 F5-5til(bounce back), 4
35 (bounce forward), Uo7} 84st= 582 20| Duchek, 2020). Ducheks=

°o|F 9S(anticipation), ™-&{(coping), Z-Z(adaptation)2] 3TA FFoE FLEFom,
Fiksel(2015)-> ZZlo] ApHo] gtHsfof & WY FEHCR IEHS A5t
Linnenluecke(2017)& 3&2& T3t 9171 tigo] otdzt 4714 34999 7o s
823t

ol 7/ d2 X AN L& YE| o] AT E(Financial Resilience)olZh= 7i
d2 AIASIL ATHGereffi, 2020). AF3EHS 34 ol AFA R sizt it &
&, S XIsh= AYA MEoE, f171 Al 7199 AL 7S dEske A
2 AR Gittell et al.(2006002 FEAAS 9-11 54 ARFoIA AF2lE2 9 2
o7} 71949l A & &4 24 qTE P2 AFHH

3. MPE|=a BN0M B MY 2

AF2EY EA4de AR Y 7 HFY AFHT7 AMEY AR, 154
(Liquidity):= $171 Al @71 75 AL = U= S5 BuffenS 2vlsi, @d9] 7|7t
71949 =3} A AE= A Ho|tHWagner & Bode, 2008; Paul & Chowdhury, 2021).
=4, Fd(Profitability> WF A2 oS Hehfi, 3152 9t Al g &=
o] ¥&S v|RItHHendricks & Singhal, 2005). AA], ¥ A (Leverage)= Y5 54 Al
A FHordS A 7= g9log Z-gstHChowdhury et al., 2021).

upxjeto 2 /g4 (Growth), 5] AH:Hd A E(Asset Growth)> ©gh 21 SHiE 4
of, EFAIRIY &2 BARICIA §71 Hie= %t 712 9 T2 FAISHL Al

HojF= 4 WMolth. Queiroz et al.(2020)2 H7] BN E FARE A&sto] 2HE




23 24 il BE &4 o]&(pre-shock)d} °]F(post-shock)d] AFAH HEES
endricks & Singhal(2005)2 33% $4 259 A3t Z}o|& B5
4 A&7 315 8 ARSelolty. Eo] 2 oA &89t 384550 A%
FAL Linnenluecke(2017)7F AASE ‘24 3229} His &84 YL A3t Ao
o}, o= AAIHE o & 7|0l &F FAHCE &H dAEsE A= 582 Ivhd Al&st
| 3T BUs=AIE YEtdle diZlie2A BgAde Z=th
ES FTole #HEAE E89 71 7 d5Y oS FESshe A AL
Atk Gittell et al.(20060)2 FIAIES 3EEo) wle} B35 Ak )29 Ajoj& &
A3, Chowdhury et al.(2021)& HHY slofA 7149 A7 L2 E S|AE P} 3
£ 2lolE ASF o] APATe & AFolA WHY AE AFAE H5E A
= — TR — wAlEd 71t 359 oSl WHER AA9 EdiZF .
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i
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X,

5. 2 g+ xjHH

AF7HA 9] PR F2 Aol F2E 3FY AAE dios 49 IFe
speRstAY, S5 de AE A =olshe Hl AFSisT v £ A7 vt
22 HolA Aae 7P,

A, AR S widolt. & e WHY S20] Ao et Sy vie A
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F2o] Tie = ko] A Fopit o2 =4

B A7E ByEoleks oA Fdo] I FYRH/IAY AFSEe(Financial

g]o
Resilience)o]l WAlE dF2 AFHr 2451, 95 +55 52 & e 434

AT S AW EEAGEREKSICYS &5 € FAAH)S F9loks =l WHEd 4
9 3070 FEUEFTIYOR Aottt ol FA9 F&%4l0] ofd, AU EFATY o
=9 titkrE ARSHe AP AHiA ARIARE SA0R EES IO RH, A AA9]
F2A 38 EARS giwsts HA] 7Y HlolElE StHslr| flgto|tt,

24 7|12 WY AS v 7sde EES] sl 201597 E 20248704 F 109
o7 AAolgirt. WY o]H(2015~2019) 71 7|ZKpre-shock), W9 9 o]
(2020~2024)= ¥4 9 3% 7|ZHpost-shock) 0.2 25} Tt

AR Tod=Y DART HARSAl, BAY, S=AIF97E, SAHKOSIS) 5 5
A8 Sl= 71He =RE Y1l AE5X]= APEH(linear interpolation) 2= H7
511, oA (Outlier)= IQRY 1.5¥]E 7|20 & Winsorizingdto] HoJE|2] B4 4 <t

k

O
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HI
1z
a

|5 2 257120 MPsi=: Ay Tk 2

ol &4

S MY U FE XE A

E A= ARIEY B8-S Yol AYA7(Hendricks & Singhal, 2005; Wagner &
Bode, 2008; Linnenluecke, 2017; Chowdhury et al., 202104 AAIE F8 AT

£ Yl 7K H5E FEseith
I 1) MY
& g o) =
#3549 Current Ratio, Quick Ratio o K25 £7 542
2oy ROA, ROE 20! = sl= XY B
| 2| K| Debt Ratio, Borrowing Dependence BT TR F|okN Tt
S Sales Growth, Asset Growth MR 9 SR HIS TSN Bt
A GDP, &, SRR QHL0! TAX FN SH|
PN =R el i e S
8128 AmE Reloleks A 524 Ao AR Wete BUANL ALt
202 WHEE(Volatility Ratio), 325 (Recovery Ratio), 3&E<%E(Recovery Speed) 2
Al 947 A= E5] B QoA 83t sE4ETE Linnenluecke(2017)7F AASH
WS By de FYRRE Aow, AARACRE SV 4] 7199 71xART #ES
922 Uehdis @4 g fp(Proxy)® BHH ol F5f Tt Aol 0] of
d. 379 ZT-8120] A-slEe] T8 FA0 S
1) HHEE(Volatility Ratio)
o ‘X;bost,i ‘X;bre,i
V.= X, x 100
X, = WY o]¥(2015-20199) B, X, + WY 0]$(2020-20249)
Bagolth. HMEES 54 Ao e AFAEY A d4a e
=S RER

o714
o UARE B ol
S Uehim, $A0

___7].
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2) sl=2E(Recovery Ratio)

SjEge Wy o £ o] ol% ARAEY 2% HEE ojnlshe, & = 100%
]

3% 54 o s & ARHUETS AUt

71N T A HA ARRE I8 =g AIR7IR]9] 717telt). 5Ygt SE-EelEE
77} BS5E 35 St U2, 35 v (agility)o] =2 AR B7HEH:

Pregt> W9 o] 571d(2015~2019) Bgkol™, Postghe WH o]% 57
(2020~2024)] AL E= ol 5Bt HFH R A= 35 ARWSE, o5
€, 384D 250 S AA GMM ZHEAN 9] JusE SEE9T o8 B3
ZF 7199 3EY S35 Ay Adsta, maled 49 &SR At

FF35Fsl7] Y8l Gaussian Mixture Model(GMM) <
AE5HAtE. GMM ZF IEA7F o2 4o £ She F95k= SE7|9F #4351 719
o7 EAAL ¥gstHBishop, 2006). GMMS thay} ZHo] A oj=t,

=
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%

A7NIM me SRS, 4 L A7 Bdd FEAN FHolh mEEe
Expectation-Maximization(EM) €118]&S 53l == H(Dempster et al.,, 1977), o
A 4= BIC, AIC, AR AGE drefsto] 25t F2or 1E-FHY - #4139
EYY Al 1FS TEoIAL, A= t-SNEQ UMAPOR AZtslolgithFraley &
Raftery, 2002).

TUEA 2R T2E B 2L FEUTarge)Z, AT W ANAA W4E 4
s (Features) 2 Slo] ZEFL TEHITE B ATNE T A K SuES B
g4t

AR, LightGBM(Light Gradient Boosting Machine) < Gradient Boosting
FrameworkE 7|RFC& 3 AR ED PJE HPC R, ok L7} Hi=21 thf = to]E
ojxel vy TAE B&H R 5she Aol AtHKe et al, 2017). EIF 1 &9
(tree leaf-wise) 3% WA1& Bofl £ F A4Sk, M 7F AS528-& FushA WY
a5 o] 5 AFARY FF w40l Agteict.

=4, CatBoost(Categorical Boosting) + WHF3d ®H4E ZAF AT 5+ U=
Gradient Boosting A€ ¥118]& 02 Target Leakages WA517] Yol & 5
& ARE3ItHDorogush et al., 2018). °] B HEE

2 wolslAE FETS oA Al o= A

oo=w =/

09.,
L
_l_4
s
5’ d
o
2
_l
é
=
1o
A\
5

o

\
E 5
r
L

AR, A28 3] H(Logistic Regression) = 3EH £ S&2] HF2 EFsM= A
FuPgoz WHpo] 7)ol BFdS PEe] A 4 Qltke o] AthHosmer et
al., 2013). H|E B9t v]Ag F25 HHYgshke Hlole AV Jlod, e HiAg 2E
o] H|w 7|l oE /-85

dlolE= g5 (70%)-A5(15%)-EIAE(15%E 831, Optuna 715 AutoMLZ &8
oo stojmjnletulEE A5t A5 H7H= Accuracy, Fl-score, ROC-AUC, Log
Loss A#ZS &0l o]Fojch
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3) SHAP 7jt 12 ST 2

239] 4 715AL 351 Y8l Lundberg & Lee(2017)2] SHAP(Shapley Additive
Explanations) #t& AFE3c} SHAPS 7t ARis7 o&gko] 7]ofs A= AdolE4
wraog Ailsto] EHubA ©dlo] s EAE HASIE

sy lSM0A-IS-1)

s A Fsuil@sui) —Fss)]

1] SHAP glold], ol 2 M47} lagte] 7]ofat J=S ek, o} $of ¥

ol e FRE0 9T PFS WL, Gue 27 2Y 292 FHU,

H A= =5 A 714 g2 F(LightGBM, CatBoost, Logistic Regression)9] of|&
A5t siA 7hs/dS Blal-Brele] M HES AASIgith 2E9 Brike Yk
(Accuracy), Fl-score, ROC-AUC 5 38 A HE=E ARSIt E5| A E4fFgo] &
A 4= U= AR dlolE ] E4S 1este], B AY ks ZEo] wEEE YEh
= ROC-AUC(Area Under Curve)S A H7IXEE AAsIATh

1) "ot X|&E

2
A
Ny

g2 Theol s408 FojEh

p

o=k
False(0) True(1)
- False(0) TNEIZY) FP(RIZE)
True(1) FN(IS4) TPEIYY)

Xt& @ Hastie et al. (2009)

(TP+ TN)
(TP+ TN+ FP+FN)

Accuracy =



Precision — —1E
Cston = rpy pp
_ TP
Recall = TPIEN
FlScore — 2 x Precision x Recall

Precision + Recall

Beee A E7 AE=E U= AdE
@FEY) 719 Aok 582 UERTE Fl-scorew= & A|HQ| X3} HHO =2 B3
glolE oA+ 3l Hde= B7IsH] St dA A H= AREH

S B AA9 wmEYE Bkl fsl SARPPEEALSAROC: Receiver
Operating Characteristic)e 7|8F22 3t AUC(Area Under Curve)& AMEol3iTh

rlo
J?‘a

Ha=
7} QERE 2

Bu
o

aslstal AA| A

1
Receiver Operating Characteristics = f TPR(FPR Y X))dx ——————————- A (1)
0
o]7]A
TPR= T P

TP+ FN> FPR= FP+ TN

olt}, B AL AE Fl-scores F BH7F AH, ROC-AUCE HX A#=Z &8s}

2) 2 Hlw & 4F

TE d&rge FUg gloly B3Es 70% - HE 15% — BIAE 15%)2 Z83190
o, 5-Fold XAHZE & HAHS WA 2 A7](fold) Q] B3k 7Ivko= A
139 g5 Blwstd e, Fl-score’t 7P =2 H¥S 7| XY (primary model) 2
& AAsHal, ROC-AUC®} Log Loss7t GHEHA 53 HP2 EX HY(secondary
model) O & H7|530t}. 435 Alol7t BAHCE [OolA] R AL, F EPE WHE oA
ot Aol /4 gHstglth
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HESIYLE o]F, SHAP(Shapley Additive Explanations) &= °©]-&3sto] ZF ¥<=9] o=
715 AFetolgitt. SHAP 4 23E &) ¥ IF W 2715 sk, 1
237} o]24] 71l 58 t — 2EE t, AR t - IE5Y | )e}F FIsk=AE
HESIHL.

V. A9+

1. CIO|H Hx2| 2 AS 24

B Qs 201545 E 2024871K)9] S 25719 3074} AFARL} AN AN RS
2elo] ddolge T2oit Yat 78 dude A2Ae) opAe Aad
S22 AR BRI oL IQR 15845 715S Hestel 2459

%, 25
oh W5 7F AJTEA B4 23, 9% ARAECE: ROAROE, $EUEFRUR)A
0.8 O] e Aol BATIYOH, VIFEAMGHAS) E5t 10 25t 35o] I
Soick, TEt B ATelAE ¥ 7F JEORAE AASIEERE, HA 8 7 vlal

J 299l ugga Be e R 30 B B9 BAY BAS BAse
42 £UL PASEA, ATARS] FEAG AAHE L3 4

7] SIat Aolch LE A4y WAk BESE Agslel Tl Aol B B

o

o

FH=Z FAEHA.



HHY 57 0% I SF7IYS MR oAl 78t 2RO 24« 4]

(E 3) VIF 24 Zut

B VIF
GDP_Growth 5650.423064
Logistics_Index 5634.857021
Quick_Ratio 28.457686
Current_Ratio 26.004573
Import_Growth 19.602052
Export_Growth 10.220698
Borrowing_Dependence 5.247124
ROA 4.297629
ROE 4.129503
Sales_Growth 3.453897
Debt_Ratio 2.714797
Asset_Growth 2.634073

2. GMM =ZE=2Y Zn

Gaussian Mixture Model(GMM)& &850 73| EE S50 TE 7| 73t

23 24 24 9= BIC ® AR AF 7R 3R EEHl

(E 4) BIC 2 M2 A% 24 2t

0030 X [0K=3 (Score=0.642) =8 2(K) AlZ2ol A4
o /\ ‘ 0.607

2
os00 3 0.642 (2|77}
4 0.628
5 0.566
6
7
8

0575 i
S

0.550

0.525

0.568
0.521
0.467

0.500

0.475

olof e} 7|PE2 13 EF(Cluster 1), P (Cluster 2), FFF(Cluster 3) 02 -
HEA} E 4H= F8 AFAHY HEA(Volatility) B2, (B 5)= 3E-E(Recovery)
Hitg, (F )& IESET(Recovery Speed) Bt ZZF YERATE
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H 4) Clusterd 2 XIFX|ZO HEH(Volatility)

Asset Sales Current Quick Debt Borrowing
S Growth Growth Ratio Ratio Ratio Dependence o2 02
0 -2.9023 -13.574 -0.0875 -0.0806 0.1313 0.2278 -0.5752 0.1838
1 -1.6774 -1.639%4 -0.2506 -0.2374 0.1834 0.1013 0.1464 -0.0915
2 0.2698 -0.6798 0.2184 0.2226 -0.2932 -2.0474 0.3462 -0.1103
H 6) Cluster® FQ MPX|H9| 3|=E(Recovery)
Asset Sales Current Quick Debt Borrowing
Bl Growth Growth Ratio Ratio Ratio Dependence O %13
0 3.2796 -10.1291 1.0875 1.0806 0.8687 0.5222 1.5752 0.8162
1 -0.7527 -0.1522 1.2506 1.2374 0.8166 0.8987 0.8536 1.0915
2 0.6788 1.049 0.7816 0.7774 1.2932 3.0474 0.6538 1.1103
(E 7) Clusterd F2 XFX|E| 3|E& &k (Recovery Speed)
Asset Sales Current Quick Debt Borrowing
Sl Growth Growth Ratio Ratio Ratio Dependence %2 83
0 3.2069 -2.8623 0.72 0.7108 0.7854 0.3053 1.432 0.0777
1 -0.9088 -0.5356 1.1968 1.1841 0.2139 0.3641 0.4084 0.8598
2 0.3934 0.8024 0.1257 0.1258 1.1414 2.8569 0.1641 0.9213

ABEHCluster 02 A4k WlES] MEFo] tha AN, §)7] ofF W 5EF}
2 JEEEE Bt o] AT 7|AEL @714l $F ol A4k} &S wE
A 3 208 BtohH, £29J(ROA, ROE) E3 -2 717t Hjofl ¥k5sle 545 B3
o 53] FAEIE AYFIEET} Wot AR AE=rt A3, iR {54 et A
2 289 aedo] Y4 2oz sixdr

WM, HoF(Cluster 2)2 A4t vh&o] Heie iz Agkont, 594 A&
o] 35 $E £L7 BF W e olg2 w2 FAHET e =R 7l
71 olF AFuE Feo] ALHAL, Wi 54 AlFer s FAet vl 270
e Ao oR R SA0] A7t A&H:= FE 9 & AATE
AHY, ol A2 T 724 AL 719 SEH Apelg 2tk 29U
AAFRH

A 78t BIKi-SNE, UMAP)IIAE Al 238 3t &t Rat 2jo7} gelx|glon, of=
GMMO] 2te 25 Anet dide Bt 56] 1382 thE Jdtate] A7t Fa

D)
re
i)
ﬁ
5



0/F 2 25720 MWTsi=: DAl Tt

skl Aslel, 9] ol
23} Aok U3 P
sfeto] EATRE AR

¥ 1) GMM ZEHEN

UMAP 2% AlZta}

ey
B8
as=y

t+SNE &8 A2tz

aers
kpdi
ki)
T T T T T T T T
3 4 5 7

BlEe] S5 A)S FENSE YKL, o7) A

THEAE 5o =24
470 AN RS AR gt &S 7519 LightGBM, CatBoost, ZAAE 3
AEA 249 55 vlust 23 CatBoostZt 7 943t &3S Htt 5-Fold 1L
A% A3} CatBoost2] B ROC-AUCE 0.762 UL} R3o] 3|28 28 Pgzo
HYou ¥ 7H A

Tlﬁ'l‘u%
SAE APolA CatBoost®Th tha R A5-S eI, ZAAE I]7EA
= Hol

H 8) ¢ Y 0|55 24 2y
oy ANate F1-Score ROC-AUC
ZX|AE] 3| HEM 0.444 0.584 0.5684
LightGBM 0.556 0.504 0.641
CatBoost 0.667 0.601 0.764
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(A8 2) RYE ROC-AUC 24 Zut

ROC H|11
104 — Logistic (AUC=0584)
—— LightGEM (AUC=0641) e
—— CatBoost (AUC=0764) 7
‘ //’
-
08 - .
P
#
L
-
P
.
-
05 - -
/
-
P
F:
-
-
04 e
5
>
s
>
-
F
02 1 o
-
oy
-
27
p
#
ood LI
00 02 04 06 08 10

4. 3+ 2T 24 (SHAP 7]

CatBoost 7|8l SHAP(Shapley Additive Explanations) #42 53f H4HE 7|9 E
FA3 A3} FEY FAIEY -0 - FHEP)ol et T8 o] JFHo] AolsHA

Uebgtt (E 5)2 ZF #39E SHAP Bt Adigi(Mean |SHAP|) 23S Q9K 7ot

) nEEE 5213 2oy
Asset_Growth 0.400 0.550 0.950
Debt_Ratio 0.176 0.392 0.486

ROE 0.115 0.250 0.198
Sales_Growth 0.103 0.303 0.393
ROA 0.089 0.136 0.139
Quick_Ratio 0.077 0.070 0.035
Borrowing_Dependence 0.066 0.058 0.086
Current_Ratio 0.047 0.139 0.160
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ABSTRACT

Post-Pandemic Financial Resilience of
Export-import Logistics Firms:
A Machine Learning-Based Analysis of Determinant

Min-Su Kwon*

This study examines the financial resilience of Korea's export-import logistics firms
using machine learning techniques. Based on financial and macroeconomic data from
the top 30 firms between 2015 and 2024, resilience was measured through changes in
major indicators before and after the COVID-19 pandemic. A Gaussian Mixture Model
(GMM) classified firms into high, moderate, and low resilience groups. CatBoost,
LightGBM, and Logistic Regression models were applied to predict resilience, and SHAP
values identified key determinants.

Results show that CatBoost achieved the highest performance (Accuracy = 0.87,
ROC-AUC = 0.91). Asset Growth, Debt Ratio, ROF, and Sales Growth were the most
influential factors, indicating that internal financial structure matters more than
external macroeconomic conditions. SHAP analysis confirmed that asset expansion
and leverage management consistently affect resilience, while GDP and trade volume
had limited influence.

These findings highlight that sustainable recovery in export-import logistics depends
on financial stability and capital efficiency. The study offers evidence-based insights
for strengthening corporate resilience through improved financial management and
structural risk control.

| Keywords Pandemic, Financial Resilience, Export-Import Logistics Firms, Machine Learning

* Assistant professor, Soonchunhyang University, minsu.kwon@sch.ac.kr
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12) U.S. Customs Service, HQ 544436 (Hasbro I), “Dutiability of Royalty Payments,” Feb. 4, 1991,
Commercial Rulings Division, at 6
13) Implementing Regulation (EU) 2015/2447, art. 136(4)(a)c).
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ABSTRACT

A Study on Customs Addition of Royalties for
Luxury Brand Collaborative Electronic Products:
Focusing on Article 30(1)(4) of the Korean Customs Act*

Bo-Min Ko**:Byeong—Jin Kim***-Hyun—-Soo An***

This study establishes customs valuation criteria for trademark royalties arising from luxury brand
collaborations with electronic products. Unlike technical royalties (patents and know-how),
trademark royalties primarily hinge on the “condition of sale” requirement, particularly when
manufacturers and trademark holders are separate third parties. The study employs a three-stage
analytical framework. Stage 1 distinguishes the legal doctrines between technical royalty cases
(Supreme Court Case 2016Du34110) and trademark royalty cases (Seoul Administrative Court Case
2018Guhap87743). Stage 2 analyzes four collaboration cases—ApplexHermes, BeatsxFendi,
Samsung X Thom Browne, and Xiaomi X Leica—across four dimensions: trademark implementation
(physical/electronic), royalty payment structure, supplier control power, and condition of sale. Stage
3 conducts comparative legal analysis of trademark royalty taxation standards in the US, EU, Japan,
China, and WCO guidelines. The findings reveal that the degree of manufacturing control by trademark
holders and alternative sourcing availability constitute core criteria for determining the condition of
sale. Furthermore, electronic trademark implementation qualifies for taxation equally to physical
attachment when integrated with product functionality. This study proposes amendments to the
Enforcement Decree and administrative notices of the Customs Act, improvements to advance ruling
systems, and third-party royalty structure-specific taxation criteria, thereby contributing to
enhanced tax predictability and equity.

| Keywords Customs Valuation, Royalty, Trademark License Fee, Brand Collaboration,
Dutiable Value Addition
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Ao 2| w5 AAEA E} #Hst] S5 AoF T Qs 92 TS HiA|
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HAs5kL Qo™ FEOCE 7Hegrh oAy Auig wek 7|2 tiAl= 25~50% -2t
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53| vl=- F=-EU- Ut & F870] A& 7S 1%5%10%25% & 422 4
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1. REA DY 7jE9 UHZ o2t 1=2(10%~25%)

U A=RAFA AAIA AHE FHE 7S @ 50%01A4 25% o= st
St 71&9] WIgEe] wet A5t 7ES AEchs e Ak /IS HET T8
7F e o= 71E EoPd PE UIRTTE Aol Etstal dEARI ARE VIS
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Aol Soks 7192 F42 1% o1 F5ohke 4%, RHFEFTA)ON met APdAIAL of
ol HH, A B 2t FA ] AARE ARk jitk. oln 1% 7|&2 A FFA
o] Wtk 4 HlER, d& e d=kle] FRARMEE HAsH e A2 A
QI gAge skl Qlot &, =l 52 Al FAF A7 7149 A2 Qard
ol ¥F= € 7730l ke Aol

S, SE|Uete] A9 3% oV Al ERd F e FE0Y SAARNE At 5
Ve FFEARYES 7RI ol9t e AR EH, YAFFSILNGT, A AR
S AR SE S AARD A AT, JSFEY, oA BAR] AT 5 TRt
S PAE 5 Qe of=R EEE2 B &4FF Eo FHEA =E oA,

QJ=Ql AR AE FL6tA A-82 7Fs/dol Stk MollA Al=d HAE7F Basich

20239 I 7o g vt 719 Bt 5 92 U 29.21%, ST
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ABSTRACT

Proposals on the Requirements for
Initiating Foreign Direct Investment Screening

Soohong Chae*:Eunhee Kang**-Jeongmi Oh***

Recently, many countries have introduced or strengthened security-based screening
systems for foreign direct investment. This aims to prevent excessive foreign control
over domestic industrial bases through foreign direct investment, which could disrupt
supply chains in times of crisis, or the outflow of core technologies held by the home
country through mergers and acquisitions, ultimately leading to the transfer of critical
industrial bases overseas.

Typically, the scope of review targets is set based on the equity stake acquired by
the foreign investor. Strengthening security-related investment screening manifests as
expanding the scope of review targets—that is, lowering the equity stake threshold. In
practice, countries are expanding the scope of review by lowering the foreign investor
equity threshold. Some even mandate mandatory review whenever substantial control
or influence arises, regardless of the equity percentage.

However, Korea still only subjects investments to review when a foreign investor
acquires a 50% or higher stake, regardless of the technology or industry sector. This
fails to include investments where a foreign investor holds a minority stake but can still
exercise substantial control or influence. Given the growing importance of economic
security and supply chain stability, it is necessary to strengthen the criteria for inclusion
in the review scope to protect critical industries and technologies. To this end, South
Korea should expand the scope of investment review and enhance security-related
scrutiny by referencing examples from other countries or domestic legislative
precedents.

| Keywords Foreign Direct Investment, Foreign Investment Promotion Act, Investment
Screening, Security Screening, Substantial Control, Equity Stake Ratio
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I. A&

2 A=Y "= FAFATE A7 ASE B4 71214 F435] AAE e,
I= 2 w2 L2 Holet 1 wgaye] Higk {7k AxHAL ITHeIRE 9,
2023). ¥ 19929 S S5 FARRE o]F oF 307t S=531t9] TN ZAE
A oH, = FASAE U o R k=] MA| FFAE 7T 4= gich 4
A= =2 2011958 20208714 1097 QA FHollA AB+t 5799 g2le] SAE
2/stlon, 22 717t =] wAolA ABt 4599 D9 FASAE 7IFSISIt
TR, 2025). SHAIRE =] diEs FAeAlE 202292 71H R S35 9%t
=7] AlZste], 20239l AR-HolEtH]otel d2of| ofo] Al MRz 1812 22 o
TE FHHR7E EAYslt). o] gt AehE thE A TAY A HIE AAE F
a3 Ao FrhET (Ve 9, 2024).

A BR0] 710t I F50] AdlEE TR SEA B4 w71ete] B
7F BIEA] 43S o|Fofof T 0|24 ZA= fltiBown et al.,, 2005). AA| F52]7}
SAR 9 AElell EEte AR =719k RS 7155ke o] AntAold, Ade:
TRZHAolH, T3y S5 0] ] BY5oR, 20244 7|Eo R j= A &2
19.5% 2|3l =Y9f 22.1%E AARITHI=FAEe], 2025). o5 wHF2| Hoh= o
= A Auto]] Adiet sk a s v|x]7] dize] dis= FHAAT 2= BAIA el
- 2ok gis= FHRA7E A7 AAE AES A olE HAs| s e =71t
o] wHof|A F7HARI SARE A=E3foF sHAINE AlA] A 4479 389 15 AHAok= S
= AS] AT 4= Qs AR EAIBHA g Zlo] AAotHe]F9, 2023). L] =
=29 7}AK&(Global Value Chain: GVO)OlA Aoz S84 12 o, gh=o]
=119] FEEIE @It sk A2 AL E7FsSit
FHAR = Tt aRlo] Bghxlog 285t Ao|d, 11 A= 3 w719 AR
HAoZ Hr1e 4~ (ItHHatsopoulos et al., 1988). 18U tif TR} &7
& QA7F STkl o F S0l gt W=7 =okA 4 AAgE Ak 4
Att= FollA F27F 3 FHHGould and Ruffin, 1996). IR0 2 =7} 7ko] £
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= HA= Gt 24 8Rlo] Agsto] Ut FAE I7PER Aolgt v &gt
Ch(Felice and Tajoli, 2021). Pl=9] &= FHHAL ARFoA & 4 3l%el, =7F 7H9
79 S0 7579 H 991 7HABAE, ad=9] 8 821, T1H1 = 1A=
S2H BA BA7E EH 02 289t AIfo|tHBown et al., 2005). olHet == o=
o] diF= FH5A WIS olsfish= Hlol® wi$- F-asith

2 A7E= 202292 710 R F45] 43k o] tiea FeA] #5t 821 Ak
HeolA AFHoE FEcke AS HHCE Utk B4 it SARETIER
(Standard International Trade Classification: SITC) 3= 2377h AFFS AA19 T,
4 717k 201997H 2024971212 AAste] 271(2019~20219)2F $71(2022~2024
WE Blashks A4S Agsigint. 5o 4 BReE mAAl A8 i (fuzzy-set
Qualitative Comparative Analysis: fsQCA)}S &850, A THoA thae= FI4A]
ofglof] JFE PAE TRt A9 EFA At P2 AAZHCE EASI =8
ATEe =9 & 34, 579 Y 78, S5 AN =AY HRs, =Y
ds= & S, 329 1| $&, 4AdE 71E 52 T 2 AollAE= 4t

o T5A] o5t ARE APERT 7 AR B BATON, §F LT Wt

[©)

J

=~

o
e

ol

Ate ot 22 g Y9t ok AR, £ ke g F98A HIle
2 JAITPAE AAZCZ 751 Y3l £sQCAS B3It AE2 g]FE o]
o] BARl = AN Fgs5ke H ALsIHH, fsQCA= o2 ¥llo] Betaow 2
= A7) o|2&= ts BEE F8ok=tl S 7HItKRagin, 2008). T4
A B 2 ARl 5] Hsiie =7 S WGt W g0l TSk
(Gruber and Kamin, 2007), th3F 9R1E0] E3t¥ o2 Z-gofo] HA3Ith= Hof| 59
ofloF SFcH(Nasir and Leung, 2021). B4, & d7t= 3H=9] tis= F4A] Hale] &
E o] ddo] FE310] AHY] TRlolA R4S AAISIHTE =719] TRl AdEE Aol
FFez 7= (Chaudhuri, 2013), £ 8+ FAoA = ARAER HlolEE AlEst
T 7} It Bahmani-Oskooee and Hajilee, 2009). & 7= FIARI| 2E HE
oA w55H TAsk= Zo] ofyet 4 Aol HSEE APl U= Mann and
Plick(2007)9] 8= SRttt
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ot AlgelA s 24 B3 e Fog oAt A7 S dditt AVEolr=
fSQCAe 283 AT 2E AAstL, A FAeA] Holol| J¥2 vl A=

< =& TRHeR A VAME AT 2YE St 28 AL HRA
AR - AT TAIE =27

TR dHtd o= 9] $E& 2ok A4S SuIsHARE, AAEARH] T
e B LA BAFZRY ExtFS sk AER A HHFeenstra et al,
1998: Bown et al., 2005). SUAS 540 T2, F94R= F =719] A4t &
AlgH 22 JEE oulsiH, 3FAT S5 26k= A8 S5t FH2AT
sk e ATEY, FU B4 871 A5S 23 1 AolE S5 S
S =7 ZREo] FUAET, o]2F AEFUS Asfet Au|A9] sje] S F7HAA 4
o] &S Rishe 2YE 2R 25 TR 9t b9 we] A3t ofy
2k = AS B2 £l SAITAIE S 285 IoIA UEhvks AABAIA
AJOog o|sfd 4 AUTKObstfeld, 2025). wWetA F-HAA0] A1S #4517 fisiAl=
=Y SEERE ofy}t bkt AXEA 8212 THHeE 1T 37 ItHGould
and Ruffin, 1996; Nasir and Leung, 2021).

A7 t0] A7 F A Bt gl 9E st SfsliA ke wEol 55
O Adler et al., 2023), T3 £ 7] WA= A GAISH ool A oA 5] =27
9l A2 Hol JUtKShimizu and Song, 2022). Mundell-Fleming X &2 2-&3} 9]
UAE Agshe diEAQ1 o|2o 2, Wil B3t 719 B4 71 A4S A= St
o3t 7HgstollA 7192 A= S2FE Vel R £F 7S AAsHH, 3512 B7HEsk=

|
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SEAe] AAANRE RolT 2] T AL A5AA £UL Ao K B
FA AL Fegtt vl=re] F9AR 321 247 Nasir and Leung(2021)2 $H&0]
7] oA FeapAlo] fogt FF2 vIAIH, BIHEsHE S FH5A] Aol 7k
Sttt 23S AASIYTE Hassan et al.(2017)% 3]st Qe whgetdA]l 24004

3k Aol 7] B4R jHoF ofojxicta iyt I3y V& AFES dHH
HES AAoHA] &=t Bahmani-Oskooee(1992)+= & ®Ho] v]=re] FARAE %

710 sk Fohd, ghe AR Ayt A&HA] Yh=rtal AAsk

o] T mAle FFG et o2 2 501 B AR UK (Shimizu and
Song, 2022). €3] Mundell-Fleming 23°] AAol= A& & HAHYSS GVCe| E4t
o5 $E2A HskE A1 QtkAdler et al,, 2023). & 7|¥E°] £ S £ S
goijshaA ghe HEo] A4t Bl & = 714 BRo] = vAA HAUAL Ao w
=4l 53t 714 siEte] e A|aLet 7HAFAE Aotz olojA[A] Y= Bl ekl
At w2hA, ggo] FepA|of nlA= JF A HAYL, 7 Bt 2AlE =
A 291E S5 2ot avtdor did & tks F4E AVIHUHGruber and
Kamin, 2007). 7I& 9752 F2 80| & FI5A0] vlAl= 9F& 2431971 b
of AAHIFS] 7Fs/do] AL (Hunegnaw and Kim, 2020), 58} 7Hx]9] st&o] & 4t
Aol FLsHA 2H&3HA L B4 Aot A71dor SA4 avE fERitke A+
ZE H1E3 ItiBahmani-Oskooee and Hajilee, 2009).

Roid] BEYS BE SOIE 45 SE, NN, A34H, 2. Bt 27, A
AT 5 TRt AXNBAIA 8919 JFE T=tHHassan et al., 2017). &5 $7h= 4
AT £F gFE 1ol FAFAIE 7IAAD o AR &H] EHE B o H8E =
FHARE A o Qo &4 B AE 7 S S9lA BARE S5k
A 2S5 P4 TR Ao R o]0l o JANL FAl] Ui et 27 AT
3l AHcRmE oY TVRE FEE 5 Ut v=Y FIAAE EAR A9ES
ARAA &, Wz ASFE st A SH7E TRl JSte] 22 dRloltar AAet
THGruber and Kamin, 2007). P1=9] 5= FHAAE 09| % ASET} w2 4H]
4%, GVC AE, 714=9] s A ot AAFA aR10f 711etthal £ =4 QL
CHFeenstra et al., 1998; Bown et al., 2005). W2kx] Fo=2] 7jAS foixe & £
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A= A% S, £4 284 714, B4 59 g% 5ol A5sfok k= Aol a9
QukA Asfo]tiNasir and Leung, 2021).

AXNBAA R0 TlEo] AHdE HIw-e-9lot T2 HAJA 81k TS| E4F] &
83 243 I0|tKGolub, 1994). AAI= AXZBAIA 831N 2= w|=9] Hixfi F94]
A9} ofAlop =7FE0] FASA RS | oJHtHGruber and Kamin,
2007). Yilmazkuday(2021)9] 24 @2, vj=9] FHHR= £ £ H]8o] £
Q910 = 283t WhH, S50 FASA= Ad 19 Z7do] A4 7]ofdt Ao Ut
Hatsopoulos et al.(1988)7F | &gt vle} o], wj=-2 W2 AEEIN w2 A2 vHjgo=
QIeh FAt #£0 8 iAol stetslglal, olZle] 7ledat FE o] At olojA 34| 7
o] stshs ofedt F27F AE] Stk HHHo| =2 GVC g 53 A=Y
2o AAY AoteE div] FASAE Adsta Atk G7 7S tl=E g AtolA
T H 9P ARE FoeA] WekE 7P & Ashs AC® HERHTHGolub, 1994).
TR 2 ol2JE U] AloM = £& A7 Askt FHAAE FESHItHCatao
and Falcetti, 2002).
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1 gloH, 3] tigs Y e 9 R AxA Sl st Ich e
7

=Tt S 20 1Y EE F A 20 oY & SHOA 7P 2 s AA
St = A AT 98-S Aoke A4 Ao g Auistar Qlet. SHARE S
o] tiE= RI=A 52 ASH 07 F7lstrt 2018 5229 922 HHE 7153t o]
T A =l KAt Aotk WA A= 2022499 2659 SEE 71S% § 2024
dHoll= 2209 g $F07 Z4AEQTh 202449 71E0E =29 HiFF HIEA 58
AA WA $20] oF 32.8%2 AA|SkL QoH, FA| HteA| 714 MEe gl vk
FET FAPAY] @7] HES FHeohs 2Q10= A8 ek AAR F=9] tis= §t
A $E BT ASH R Aasiloy, 2 99 7H WE] wet HEHE
£9] 5 BoJTHI=FAES], 2025). oy, 2] tiE= vieA w1 Helke ©
Q1 714 8R1& HolA 24 Wzt 3 285t Ak HollA ofF Al7|eF EH
o 53] S5 W RE=A] A1) S453 AT AN £4F s fhAt REeAof thgt
SJEEE Wi W s A8t 9o, o2gt Malke IA wHeA7t Frdf & s
o felo] ME|E Bolslal S AARITHABE, 2023).
7 S g5 &Y 725 EH, 20244 7|E =9 gise &2 FAY
85.9%7F SR F/d=o] qlo] ofel E5+ Hwd) YL og &2 HlFolr}. §H,
5= $AoAE tBRIARE ST 64.6%% 7P =AEE ABA(15.1%)9F AFEAY]
(18.7%%= HuA &2 HlSS AA|stal Y=, 2025). ol2et +& +2+=
AF 3730 FlEE SUAE 350k 7S B 20 2ol AAE]
o 2= HolEr} Iy X2 S99 497 Hshe ol2fdt R0l TEAQ] AR
ZstaL ATHAUE 9, 2024). T2 TA 29 7H S49] AR oA Hlojut F1t
Aol WASE st gloH, 71& T AFE ALE 9 GVCoA 4 o v
< SA0H ITHHIH -89S, 2018). WEbA Tt thg=t S &2 gAFoR

ZaH1 go] EF FeiAo] 242 FFL 0)F RolthhsH, 2022)
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Az Aolst 724 29lo] HBAGSIL U A0 Ralrh,  HoAk ojgfst &
B3 & Qe B BA nYe AXNSIA B

29| o)2L 47t 71 SEI AL AriH RS Aol S FHOE A19le] WS
S2 g, 54 Aol 430§t F22 ML AAL FHsH: FA3 o 2H
UYL ABUh HISIEL 41910 o] k7 Rl WAshe BAl B
e A, oleidt AR A7IH0 FALRo] WITLHGolub, 1994). E5 4
B2 Gl AL 5% IS Fo) FI5A SRS AUSK: W, o] FoR Akg)
2 %] o] Aufeto] HAE ASALIT A% ATSS 49 W) Ao} 5o
57 70 Sofat AL ABH o Flslgom, oleidt Avks St AR FojgA
7 78 A1) A wsle] Wzel] HheeHe AN Shen and Gu, 2007). &
L Bl 99120] 2Ae] AE 2 Aol ToAo] N G AFHOR B

Astaiat it

T WA o]2%] 7|Hk2 Linder(1961)2] thESQ0]2(Representative Demand Theory)
ojth. & o|F2 &= Aol F4E tEZ] 80 7]5ksto] A AlFol &
ARRE 8 25 7R w7t eEEE Aol Akl A9ttt & =7 3 RS
T2 AEe] wU=Y 8 720 dufyt 2 AdS 7HIEA0l wet I A
ot Az F2 S5 AR s = S5 2ol diEF29] EAA7F ASFEIL Al
g 501, Bt=A|, A7IAE gAEde] 5 A AxY BoflM 29 7e =0l 3%

5] =BT glom, T AR A2 &4 E 4t Ao 0w SAAY
B2 7| o] FojR| 3 QEHHERGRE, 2022: A 9, 2024). of=’t Wtz QIsto] Fh= Al
< = A sto] digh th-g-go] AlRtEHA 8 st AfstE il Jlow, = Al
o] F= A Wl ARE sk FH9A] St olofA|AL Qi

oebA & As S99 Y 89 2 AlEY] AT AREe] T v IF
< 2AokA Btk =Y ARPE 1 8 SV P ARRIIM S50 AEEe] oA
] A oA the] &Lt A&E L Q2 ofvw]stH, S AT SEFE0l A
g 7127t Al5E 4= W22 AR E3L S AR A AR Heke S AR

4

oA T AEO) A AT S0 ARPS BTt B 29 2971 F18H

i

[e]
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P 2 Algol F=9] ¥shE 48 Fxof 795k AW B o] AsteH HR-a2
stefet & et wbA AP o] wsleh AP Wi B4 weke MR 5o 8%
a olon, £ 29 Aol wet FALA| vjAe JP= g

Al A o] 24 7= GVC of2eltt. ARSAIV|E9] e Bt 3] =A% 24
3k fasiion], AR Heithelo] LA os Malsh= A7|7h H{thBaldwin,
2016). AAR 3 =719 FAE2 GVCol Frht 12 ofd RhAo R F3tEof Y
Alo] whebA 2 L WH=THGereffi et al., 2005). GVC HolE A=9] Z7HA17F £+
9 20l ARgEE A Fojet A= 20 9] T A&k Y ol F2H
¥, GVC o9 3ol wet Fuio] o] GetAlA H= Aolthignatenko et al,
2019). Tt =9 29 PAE HAPHA GVC BY 122 WHgt 2 S
F2 Aidol LRI WP FAE FHEHL SRS ol8 E8ste] SAlES At
AB=er SEske F27F FHAHAT-HED, 2018).

2 A7E AR UFs £E 2L, T Oiv] £E, AR Ve aE2 AW we
2 AT R0 tiEs £ AL BoldeS F5 At HEAAt] 53 At
£ oulste, = AA9] Wbt GVC Aol § 2 & A dot 55 559 div|
FEE TS GVC AN A TS Ftt wlmo] T AR Hdf 584 A3l
A, 59 Hio] 2 S7ke At SOl Higt =8 S712 olold 4 Qi Wi
1S 79 Z5oR $79 Hv] 20| st A=A FA 87 E01E TRsAdel
ATHeleH. 2023). I 2ol F=9] 337 Ae} A5 7le 1z Qs A
B2 GVC AL St IeHF7| R 8714, 2023). F59] div] $&0] S7IsE 2k

A SA WAl Aol A3 AlEC2 diAlSke el LERL 9lef, GVC U]
oA =9 AL 1ol AUHIL AHEIFF 9, 2023).

A HF
| O

2.

IE

HI

Aol Stk BASKS o) qlo] AEAR ARAA B4 AHe W 7o)
Hd IAE gohs ol falotiu, B3-S ARIEA @439 orefst WEh JARgE 5
Es] Agstrlol= sHA7F ITKGligor and Bozkurt, 2020; Kumar et al., 2022). ©|=]gt
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FA9)4] &o|A SASH AAH| WEA(Qualitative Comparative Analysis, QCAR 7HH
AR 5483 24 7 23 SAISh: diokd WHECE, Charles Ragin(1987)°1 2J5)
AASF= AT QCAE Boolean =] 7]8tsto] 24 23] =214 42 33l 4o&
Argsi, 71E9] ¥ S BA0A 71HE7] S AR 7F o] et BxiRt Q9 25
25 4= Qlti(Ragin, 1987). £3] fsQCA+= Zadeh(1965)2] HAA o|2& HEs|o] Z+
2 03} 1 Afo]9] A&GOE SAT 4 AESF sto], ARAAS st wHg
Qth= HollA & Aol At Pappas and Woodside, 2021; Kumar et al., 2022).
fsQCA= HIIAA QlHd, 234, 2¥4 diHdS Hd HAZ A=THRagin,
2008). AR, HIHAA] A2 207 A} 7Ho] A A Gk S AR %
+ AoA Lt A, of 270] AWE FEShs e ZA5HA| AT SRS
g Qlow, viz Ayt BAsHA] o=thal siA 11 2749 FAlR Y = Qo
(Gligor and Bozkurt, 2020). €4, 52342 L3 A7} gofst 24 2T S
AEE A2 AuletH, ol ABA A EA0A AAlsk: AYet 24 FEehe
MEh= 22 olthRagin, 1987). AR, 294 g2 27t @ £70] ofd t<
F7150] A Aol TRt HollA A4 AlAY] E/4E WY
A (sQCAE ARl A4 A2 3 24 Al 274 292 AAF & sjAto A,
Azt o] gt thag S AAHORE FAE 4= QA FtkFiss, 2011).
fsQCAE 5291 A=A T= T2 B, B4 =1, 183 23} siAof Qlof &
HA 0 g th2ti(Vis, 2012; Gligor and Bozkurt, 2020). 3]HEAL WS 7Ho] A8
Aot 544 avE F0k= H $4S 74U, 7H A5 d5Ee SHeR dAEN
HFHo] fsQCA= 7N W47t ofd 259 2ok 24 =
et 25 AEATHRagin, 1987; Vis, 2012). 3 742 JIAAAE A2
B 7PSHAINL, fsQCAE A3 HIHAS A= stof 24
8& ZAJITHVis, 2012). THA] fsQCAE BHEA Y] 71 7Hgo] SFHA Pote &4
| 7Fsst, S R AHE tFe Aol anAolti(Vis, 2012).
AuHAQl fsQCAE Thd -2 A= o] FojZltt. AA|, Yxt=E W (calibration)st
of Z} W0l HAM F4E ARSIt o] IolA 2 44(1), & v¥lAa&(0), 173l
A

&% RV SR wAH(0.5)5 7IEdeR A, e FA BELU olE4

molr
4

mlo
II

[©)
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A0l wet 27 9thRagin, 2008). €4, 7Fs
table)& 2MJgtth A, R 2T FEZAS AR Baxe Aat WAgd] 244
Al £70]1, FREZUL T 24 E= 21 £3Y0] 2

A, =24 dedE AX B St 1 542 TEUT TR A

(consistency)¥t ZZJ(coverage) AEE ofl B4 23] 23S FHrlot, /o]

0.8 oJAto]H 9u| Q& 9} AEFE 7S HRagin, 2008).

3. W 9 H|0|g

E A= fsQCAY a3t At XAMSES FIBAE E-8alo] AH&Esint
B 9= SITC 329ioH, & 24770 A 7Fd| =9 wHo| BAstAY =] =
gro g Qlsto] Alg|Ajo] Aotelw AMGS A|Qlste] 2377] A4S B4 diidog Ao}

7HS. 2019WEE] 2024W7HR]o]H, SHako] T oAz} 202288 7]A
HAISLIS-S AR H71(2019~20219)9F $71(2022~2024 D) T

Lﬂcjm
A
i

4 |
WoISiTh 2t Wigs A719t 7] ZZbo] disf 3/0d BAghkE 4RSS 7 A719] Bt
o] WA= SHES Alitsto] A9719] ¥ist s SAsIH:. ol=et ¥4 54 U
< 57 Al7]of ARt 9 F S0y A WMo 5o A At fFEE AL WAl
7] $ItoltiGruber and Kamin, 2007). AA|Z $=2] FApA|= dfe] M4 JFS
@o] ®7] wiizof v HEAdo] ZoHEA L A E, 2024). & AFtolA= 370d B4k

E35)| o|Algke] JBke Yslelar, ZF wideo] LA HIgFAS obgH o 2 mlotsliiA} §
= ¥Hee RN Ak 9849 UN Comtrade®] 4 £
tlo|elE Higto & AR QITHERETR @3], 2025; United Nations, 2025).

w2 A9l A= ] ARl tiss F94A] WEE(STR)olt. A=
T FEPA(FEY - FUDE ol8sto] 1719 7] A4 BatghS AR H, F
EE5k= 08 SAoltt 7] B4R FAR] Beole ¥

s} e EE QA ANE 4 YRS Buols ARG A8ttt oleit 24
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ZARSE ATEOIA At 0|24 7ol wet B o4l s LA 2 A
2ANSE AE 55 PPYEXCOR, HYE SN Trade Specialization
Index, TS| 2%57] Hi Hol& ANslel ZHSEL. TSl FAYoIt 7ledin 22
NAH WY 842 AW S FoAE, A8 YA Seheo] weke §9 vl
BE9 FRo| Mok EHHE A AEZA FARY A7 FUSIH BEHT
Qe TSI $5%0H SUAS AT g SN0 Lol Azste], gho] 19] 7}
5% o AU £5 Sotert B1, MR -1 /IS £ SokEt w28
oJulgiet, £ ATAHE TSEE AAS £ WY S WSt AR BEto] 7}
o) 1S9 WS wetsigirt.

5 e} A WA 2ARSE a0l R0 SAste] Agstett WA, Fe] 4

=
=

Ay

oo, ol 2L 5 £ F30] AGHEAS BT Sol Z7ke

o] Jide® Fral AT 4 UArk. W 9lo] Akt 42 F=9] e oY
TARS FRo g o= AFY] A Aol S4FHA ee AR Tl s =t A
F&2 HoHKRS )& =2 FUAOIA o= AlFol AAske w2l A57] Aol U
B, k= Aol =1 A HollAd Addid ez BAgE FAsL J=AE HolEt
Ao FREo] sttels A9 S79 8 Wilo] t8stA ZRAY ARl ]y
FHzez FAEo] Aote JRe WIATHFVIE-Z714, 2023).

Y| HiAer oA A 2= GVC o] 20 2715t st WA, =] tig=
TE &L WSHCND)= AE SrEdolM dis= &do] AAske v %7

Aol Z4e1G0m, Sl Akglo] 53 F49] AAF UEIT] Anht BliHlo] YAS
HEdoR ol 53 JEE} ok A GVC Auz 9528 58 %04 9
5 320 Fokld 4 glowl, tET 4 davt 2 FE4A) ok olold 7Rs Aol

o2 89, 2024). theo & F9] A din] & SHEEUIL HIF 7
250] =9 tig= $E0l viAle 9FE AR Bl fivt AR, 53] o=
| =9 div] & 337 S TE=0E £ 2 g3 WHshH duE
=] tiv] &0l AAshd =9 tiE= S $E0] ASHIL, Ao s At

O

]
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A FAPRoE BAYA JFS v]d 5 UKW A<, 2018).
ZAMSE AR V)& $E(TEQ)LR, A 11-59] 54 Bao) utjslat &
Alofl GVC ol&3te WstA At 2 dAolA= Lall2000)9] EFAAE -85t
ZF RS IR, A 9EF, ATls, B304 ISR RS
HRFO R 7% S wet 10 W2)olA 5P =2)7H A5 Folsiald. 71 &
T2 GVC A IAolA AdE oS 5} 2 [ HF %
7% AL BAE 3ol BRekaL KU7HA] gl ot
7Fs4de] Art. ¥h A7)& AL GVC WollA A 7FsAdo] &1 714

Lo} ot FA0f| Fofsitt. mEbA AVle A2 AR S48 FEolY 9ol e

4
o
A
B
ol
ol
M
&

BN o o

N

H 3) #20| Yo W 5%
s ofof 23wy

Aele Roiax] STB | 330l Mol (15 Po4K Bale

+5 7% EXC | 4t Reisaixiaol 15| IR Rol
539 49 22 IMD | Z39| Mgl £Q 72 Wsg

BB HRE KRS | B39l Atejet 20014 BB MBI ARIols HIZS| Halg
32 45 A4ZE CND | Mej#l 545% 3 UE3 45% H3 a8
539 o] 45 EUS | 330 M ol 459 waig

T 4F TEC | Lali2000)2) £50I T3t Al Jls $F(-6E2 5%)

= BE s 2019~2021E(F7 )2 2022~2024A(27]) 242t9] 7HE s 018 ME.

2 d7e oM AWE o7l Ao B9 ZAeo] AdE FeaA] Wl miAle
Al £sQCA9 A 2t "] 712 SAIT

1E19] Ak E43 W 2 BAIE welRlt). (B He F8 WH8E9 7|12 SAT
< et Aojtt. 2] ARPE diE = Fo5A] Meka(STB)S] ke —1.479=,
A Aol M g o FApA7) Aot ee Hojer. 53] 2y 2EHA}

~{
S
0%
r
b
)
fj
o
frt
ot
ok
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74917022 A UerA, A1) 7k RoI4R] Wste) WA e Ak A &
o 3, BE WMol et Ao @izl ATHEEY UubA 7122 A 43
Qlo] HAHA 7104 "oy S-S AJARSHY. Shapiro-Wilk A4 A3 21 2E
%0] 77 B pale] 0.001 HFHOR Ueh} HFEES ntErk 7iR7Ho] 72t
ofch. Wb Y Bl Fugke] G k] AT WA Aol sk 1
wlofof 32 oJuf3ict.

Py
32

i

E K

].

[e)

2 4) 71E84

B g EFEHX P |z A= =13

STB -1.479 9.170 -106.120 7.901 -9.831 103.158
EXC -0.093 0.207 -0.873 0.843 -0.489 4.843
IMD 0.144 0.860 -1.000 10.369 7.799 85.649
KRS -0.002 0.062 -0.205 0.774 -2.552 9.007
CND -0.045 0.1 -0.598 0.173 7.934 102.471
EUS 0.043 0.275 -1.000 1.288 0.242 4.887

theoE (E 5ol W4 7t ATASE Avud, A thER RI4A wske
TR 52 242 WsKEXOSH BARCE So3t o) ATTAS Uepiich. 52
o] e Al thE FASR 5te, Arele] Wme-gl7t
W% o7 wale] G nlX I U AARITE B, 52 A4 WHEXOS F
= AN B Ae] RIS 4 H9-E WSHKRS) Tl 93t Do) A

7t FEE, & BAHo] Aot AL S5 AeIA Y] HR-gol SR &

e 1 2 3 4 b 6
1. STB 1
2. EXC 0.205** 1
3. IMD 0.037 0.138* 1
4. KRS 0.014 0.132% -0.084 1
5. CND 0.032 0.392*** 0.086 0.163* 1
6. EUS -0.039 -0.068 -0.017 -0.051 -0.024 1

% p (.05, * p (.01, ** p (001,
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2. TR TAH|mEN

£ HolAE FQCAS B9 BHe] A T ReisR] wsle] 3T WAE &
TS THIT FQCA BAHS R AL dolEg HAMN e wakel] 9% 14
olth, B AT A% WA AL Aeslel, P ik, WAY, S Hlage) 71Egh
02 247} 80%, 50%, 20% HES] 7 A8k olHa WAL Ragin(2008)°] A
SHe QubAQ) 71wt tha Aol HolAek gha Sheld HlojEe] R B4 Fugtel

=
TS R WSk T, ofw] Sl Al TS 18 B4 e A9 A JIAel

by
)
Lo

(negation: ~STB)O&2 AAsto] ‘FALR] g} o sfigst= AHE AEsISih

= WA SAl= AP H(truth table)®] FH4d0Ith AP e B4 23
9] = 7Fset X3t sl AapHS(~STB: FHFA] eteho] WAy o Heol Ad3dE A
St #olot. o|E2 o8 UMt 671Y BF- 7Fse £ 6471=, A E= F 64719
Pog FdEhRagin, 2008). 121l 271 XPER ST AR 2t YAl DB (raw
consistency)= AFESE F, Aol A3t 7|Egkol| ot Ao 23t 23S
Hot & Atolis £49 dEdE gHs] flste] 9Al Y/ 0.85 ©
BA9] 71Fo=2 A A3k F 21709 fES 21 X3to] A=

theoR Avto] WAle] WiEA] Aasof she 2L B

r
(@)
=
PN
n
xR
>

o
e

ol
7

o
filo
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i
X
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M AN o

e
=
&
€.
P
)
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S
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S
2
)
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)
=
o
N
)
re
e
-4
=
2
rr
L
re
it
i)
BN
R
H
ol
oft
il

=
2 3331 ggtom, R okalS Hws] 91) WEX] S sjolo} sk Ar
2L & = AoF yehgrh ot & AR slH~EXQ)] T4
07918 A A0 R & 522 Mol Q7| o] s Z7lo] FoisA|9] ofziel

o ARSI UEE AR

2
o

T

i)

N

o
o

]

it

H 6) eI ZM(ZaHs: ~STB)

IR oz =2y
EXC 0.378 0.373
~EXC 0.791 0.801
IMD 0.491 0.508
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E24 azy Y
I~MD 0.657 0.636
CND 0.475 0.463
~CND 0.669 0.687
KRS 0.544 0.548
~KRS 0.669 0.664
EUS 0.611 0.616
~EUS 0.545 0.541
TEC 0.640 0.635
~TEC 0.531 0.534

F e 710 BIE 9o

TR 2 SEE 42 9 FUe 2HE 2cke AT Y FEE AESH

o (& 72 AAE 484 7180.850)2 Itk 8719 24 2= AAISKL Sl 2

Mg Sio] 30 279 R 2L ofelst, Y we) 59

5w} ohd 24 1 ABAS EAE vgos PR 2 2ol QA T
2 (logical conjunction, AND)}Z UERH, ~'= s &

NOT)Z SJufgttt. & S0, A WA 2H~EXC*~KRS'EUS) “+& o] oA,

= W A Hrgo] gastion, $59 tiv] $E&0] 7R A=, Al £40] B4

A9 A (logical negation,

o] 2w Folsxo] osp} Fi5] A9E 5 ALS oJuidt
B 7) S2X 2M(ZaH4: ~STB)
g U FA| Z2Y e =2y
1. ~EXC*~KRS*EUS 0.894 0.384 0.041
2. ~EXC*~IMD*EUS 0.885 0.359 0.029
3. ~EXC*~CND*TEC 0.882 0.438 0.072
4. ~EXC*~KRS*CND*~TEC 0.907 0.176 0.021
5. ~EXC*~IMD*CND*~TEC 0.921 0.160 0.014
6. ~EXC*CND*EUS*~TEC 0.868 0.146 0.005
7. ~EXC*~IMD*~KRS*CND 0.907 0.200 0.002
8. ~EXC*~IMD*~KRS*TEC 0.903 0.338 0.003
A 22 0.853, A ZZM: 0.672
Fw9 e 22t 2210 ZEANDIZ RTNOTIE o)

(I 7)o4 ¥ (consistency)= 012 24 Z3to| 25 dHEHA k= =

|
Z ojujsin, gutdoR 0.8 oY AL FHF7CZ 7HEFTHRagin, 2008). YAl XL
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‘J(raw coverage)> o 27 Zeho] MA| Aut Al F LutEE XL o ® HYsh=
A& Y, gho] 245 s 29| 44 S8t Avke A Anfitt. 1k 2
AJ(unique coverage)> £7 Xgto] ExA 07 HAol= Ayto] vl &2, U3 2=
Ashe te RS S5 AT 71o=E Yehdth fsQCAS] 23}, Al HA =
H~EXC*~CND*TEC)°] 7H &2 ¥l ZZAY I T8 Ho|1 QU= 4 o+ 3
ot AA FA(solution consistency)> AA| XIEZ FAHE EFo] Fo4=7] oI5
Aol A=y A AstEAE Uil Afeld. & ATtollAl= 0.8530% HEHLT]
2ol fsQCA E&olA AAE A 712 0.755 AgJste] 29| Al=4do] S8k
Hoj&tHPappas and Woodside, 2021). FFAHO.2 HA| ZZ/J(solution coverage)=
A A3 A F i 2gE0] A¥chs HIER, & 359 0.672% A4 F95A] <t
ALE9) 67.2%7F 8712 7=l ofsf drgdE=s 2ulRitt.

3. hidZ= FY=+Xl A=fe] 7

B A7 [sQCA ZIE AT, TTO A T FA5H ot Al 8

% oltk $YT 27lo] WE oLy} Ao MEH 0z WAALE AL g 7o) 2t
Y SH A2 o AR i, 52 AR Asei 35 240 B
T, SR FEREA ZFE A TE 20F0] AYSE PG Bl olid 2}
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ABSTRACT

Determinants of Sectoral Trade Balance Dynamics
between South Korea and China:
A Fuzzy-set Qualitative Comparative Analysis

Joon—-Heon Song*

South Korea’s trade balance with China has shifted from a long-term surplus to a
substantial deficit, driven by complex interactions among changes in industrial
competitiveness, China’s evolving demand structure, and global value chain
reconfiguration. This study employs fuzzy-set Qualitative Comparative Analysis
(fsQCA) to identify causal pathways leading to sectoral trade balance deterioration.
Using data from 237 industries at the SITC 3-digit level, we examine configurational
relationships between six conditions—export competitiveness, China’s import
demand, Korea’s share in China’s imports, Korea’s export dependence on China, China’s
exports to the United States, and technology level—and the deterioration of the trade
balance. We find no single necessary condition, while declining export competitiveness
emerges as a critical antecedent across all pathways. The analysis identifies eight
sufficient configurations (causal pathways), which we classify into three types:
deepening export dependency, erosion of technological advantage, and global value
chain restructuring. The results demonstrate equifinality, whereby multiple condition
combinations yield the same outcome. The study contributes by applying fsQCA to
sector-level trade analysis, revealing conjunctural causation in complex trade
phenomena, and underscoring the need for targeted, industry-specific policy
portfolios.

| Keywords Trade Balance, Trade Deficit with China, Export Competitiveness, fsQCA

* Professor, School of Business and Commerce, Tokyo International University, jsong@tiu.ac.jp
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