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ABSTRACT

A Study on the current status of X-ray inspection equipment
for Customs Clearance and Suggestions for Its Improvement

Byeong-No Lee

Republic of Korea's inspection system of imported goods for customs clearance is
divided into two systems: cargo management and product inspection. However, in both
systems, the most essential equipment used to inspect cargo is the X-ray scanner. It
is convenient to visually check the cargo information inside the container in real time,
and the obtained image information remains semi-permanently, so it can be
re-checked at any time even after the cargo inspection. However, most of the X-ray
inspection equipment operated by the Korea Customs Service is foreign-made, and
only about 6 container scanners are domestically produced. Baggage scanners are
entirely dependent on imports, and even these are purchased in accordance with the
specifications proposed by foreign equipment companies.

This study investigated the procedures of Korea's customs border import goods
inspection system and confirmed when X-ray inspection equipment was used in the
process. In addition, we analyzed the status and characteristics of X-ray inspection
equipment used by the Korea Customs Service and proposed development directions
to improve the efficiency of inspection of imported goods at the Korea Customs border.
In addition, the need to develop effective field-customized equipment was presented
through continuous support of the national research and development policy.

| Keywords Imported goods inspection, X-ray inspection equipment, transmission and scattering,
artificial intelligence automatic detection, 3D X-ray inspection equipment,
national research and development
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ABSTRACT

A Study on the Current Status and Strengthening Measures
of the Bonded Cargo Management System: Focusing on
Bonded Goods Caretakers and Bonded Transportation
Systems

Sang—-Hun Han

This study researched the overview and current status of the bonded goods caretaker
system and the bonded transportation system and sought ways to strengthen bonded
cargo management.

For this purpose, statistical data from the Korea Customs Service and the Korea
Customs Logistics Association were used based on literature research, and in-depth
interviews were conducted with bonded goods caretakers and bonded transport
operators.

Measures to strengthen bonded cargo management are as follows. First, as a way to
strengthen legal compliance in free trade zones, hiring bonded goods caretaker should
be mandatory for companies moving into free trade zones. Second, as a way to secure
and maintain the expertise of bonded goods caretakers, it is necessary to supplement
the laws and regulations on mandatory education for bonded goods caretakers. Third,
in order to strengthen the independence of bonded goods caretakers, the link between
Korea Customs Service and bonded goods caretakers must be strengthened. Fourth,
new regulations should be established to adopt the appropriate number of bonded
goods caretakers by type when examining patented bonded areas. Fifth, training for
bonded transport operators should be mandatory.

| Keywords Bonded System, Bonded Goods Caretaker, Bonded Transport Operator, Bonded
Cargo Management
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ABSTRACT

A Study on the Introduction of the Honest Tax Reporting
Verification System under the Customs Act

Seon-Uk Song-Sang—Hyun Han-Jun—-Ho Choi-Kwang—-Hyun Yu

The purpose of introducing the honest tax reporting verification system in the
Customs Act is to reduce the administrative gap in the current post-tax review and
realize fair taxation by filing a tax return under the current reporting payment system
and confirming the accuracy of the amount of tax reported after the acceptance of the
import report through a customs agent.

The introduction of the honest tax reporting verification system will resolve the
problems caused by blind spots in examination, and transparency will be enhanced
by checking and readjusting the reported information with the help of a customs expert
even after the fact. The introduction of the honest tax reporting verification system
will also allow customs agents to participate as partners in the customs administration,
thereby resolving the problems of insufficient screening personnel as well as the
robustness of the customs administration in public-private cooperation.

The expected effect of this study is that the post-tax review system, which is a principle
under the Customs Act, will be observed, the stability of the taxpayer’s business
management will be improved, fair taxation can be realized through sincere tax
payment, and fourth, it will contribute to the development of the national economy
by securing financial soundness. Fifth, an autonomous public-private tariff
administration cooperation system will be established, and sixth, it will lead to the
development of the customs industry and customs system.

| Keywords customs administration, honest tax reporting verification system,
honest tax reporting verification company, honest tax reporting verification verifier
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Xt=: Murphy(2022)
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W EAAE PAS OAAAUE Al] AHE 7MOR Breiman(2001)°] Ak
Sajolct, o] HhHE REAERS B9 Tkt A HolHAES At ol A o
AAUE 479) qolei e ek 2ake FUToRA B EHIRIE A4
& ol TR BAIS AT 4 9l Fuelzoltt of W A8ste WYl AEs
o

ZHAZIA] AL ZAkE Agtetel o) FsE FID & ATHBreiman, 2001).

(I3 2) WHTYAE DY 2X

Dataset

DecisionTree1 (O DecisionTree2 () DecisionTree3 ()

SN SN \

weowe:
LA ji f ! jL Jis

Result 1 Result 2 Result 3

&)

Final result

XtZ: Breiman(2001)

XGBoost= AEFUFE 7[He® Sk FAF 7HE QAL 7IHoltHChen &
Guestrin, 2016). 98] 719 REE $£apH0 2 s&3IHAA o TR57]9 2312 K
U2} XGBoosts B A2, StEglo] H43t 5€ £ vl w0l R84S A
o, th-&F HolHAE H2jof] % Aeksict. 3t A WAE fIRt #AI7F ZetE o]
0] kel Bl m o) Aol Hofuet

{33 3) XGBoost 2% X
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Tree 1 Tree 2 Tree n
5, L . fu
\ P S /
Result

Xt&: Chen & Guestrin(2016)
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EjEo|tkKe et al,, 2017). ©li= XGBoost®t fFAISH 274 EZE YHER ARESHA]
gt golH 9] AR MEDT SA4 Ado] ApEkE Mk AREsto] w2 AR Sk
AEE tE: FAARIY. 53], tiiti HloJHAIEo] Baa4o]w, XGBoostH T Sk £
7} 9= w2t} LightGBM< X $4] ET] Ed(leaf-wise tree growth) B4]-& A5}
of, ¥ &2 8&9 50| 7ssith
2) 49 Jts5t QABKIS(XAI) : SHAP
AT 7Fs? AFASXADS U34S AL]] 2% S FoshA wheso] 23t
et sia2 A Yske 7leolth. ol AlF oJuldt EAR A WAEAIE BEH
S|H, 38 JF 820 AEste] Aol thgt 2 ¢l d2 AlgRith. SHAP(SHapley
Additive exPlanations)i= Al °l&9] AREE] gkl 7]8tste] wAiled 2] ofZof of
qF 7} ¥4e0] 7o AFH o R Brists WRHOE, olF Bof 7 dY ¥Hevt 2do
d& Aujof nA= JFS ZHIHMolnar, 2020). AFEE] HS WS4E 23t 2
A wisiel BEA BHS 2, ol W} wHe] o] ol A J]ofer}
£ B4R 71E9 BiF 8% S HES WS I 9&44S k] gl 3()9
7195 FAIsk: 397 oY, SHAP= o|23h 8453 HF 8ot B Jest
0] FFEE B7FE &= Qlth oli= SHAPZF AAF 27t Lejreie, 11 4ot 49
oA 7]& PHED S5 AARITH
3) HEZY 45 =F X7
257 78 A EE = &5 E(Confusion Matrix)Z ROC HA4E ARERITE S5 3
2 7 149 A= B7ke] St # FHe &, oj2tt i 2 B ek
(Accuracy), AUZ(Precision), A AE(Recall), 181 F1 AFo] 50= = 58S
Frog BAMSE 4 QItiHastie et al., 2009).



False(0) True(1)

False(0) TNEIZY) FP(RIYA)
AL

True(1) FN(RIZY) TP(ZIYY)

XtZ: Hastie et al. (2009)

(TP+ TN)

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

TP+ FN
Precision X Recall
Precision + Recall

Accuracy = (
Precision =
Recall =

Fl1Score =2 X%

ROC A1 o]7l &7 HH9| F5& A4 R B7ioh= 1 nR el AAgolA
oA A5S UEMEAIE Hoj&Eeh ROC T4 x&2 A4 o4 % Zdo] % 44
o2 B9 U JYAHEFPRZE, vy AA ¢ T Zdo] FotA Y= BR
Sl 8]&°9l AFAHS(TPRZE FAECH ROC A o] WAL AUC(Area Under the
Curve)2HiL 5hH, o] go] 10 745 HHe] o] $poithe As onigic). wket
A B AojMe mdo] eg F3 She A EZ AUCE ARSI
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MeHIE T gz HEHR E[R3t =P
satlg KA 1.351 0.961 0.196 5.739
dig U RSRAHIE 73582 0.241 0.277 0.000 2.683
IHEXHEeHE #S93 14.874 80.172 1.000 1464.934
XS E RSY4 1658.909 4882.897 1.000 69503.175
=IYAE o oiEdlE /395 0.020 0.274 -5.019 0.236
CH7 | A2t0|2/EBITDA F386 18.482 1562.200 -310.659 1949.985
EANEE0|1UYE Eaar=l 0.037 0.087 -1.140 0.623
A7 R2e0|4E 242 -0.062 2.847 -53.290 1.391
IHEAE0|24E 9193 0.074 0.846 -0.196 15.891
=8HI8REE o184 0.041 0.085 -1.109 0.358
OIA 2= g5 0.062 0.942 0.000 17.700
EBITDA/0HZ g6 56.382 248.647 -53.902 3591.816
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(B 3) 0|5 ZYE ¥5 Hw
Accuracy Precision Recall F1-Score ROC AUC
XA 0.8451 0.4118 0.8750 0.5600 0.9187
AEFHUF 0.8732 0.4545 0.6250 0.5263 0.8105
HHEYAE 0.9437 0.8333 0.6250 0.7143 0.9792
XGBoost 0.9577 0.7778 0.8750 0.8235 0.9782
LightGBM 0.9577 1.000 0.6250 0.7692 0.9821

(02 5) ol 2y

ROC AUC H|u Zu}

True Positive Rate

ROC Z@} #|:

—— SlAZFELR (ROC
— UHEYAE (ROC

Ha+ = 09792)

—— XGBoost (ROC H=: = 0.9782)
—— LightGBM (ROC F = = 0.9821)
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False Positive Rate
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ABSTRACT

A Study on the Credit Rating Prediction for Logistics
Companies Using Machine Learning Models

Min=Su Kwon

The financial industry has long emphasized the importance of managing credit risk,
with accurate bankruptcy prediction serving as a foundational element for
preemptively mitigating such risks. Despite numerous advancements in predictive
methodologies post-IMF crisis, ongoing developments in IT, transportation, and
industrial structures continue to introduce new causes of credit defaults. Given the
cascading impact of corporate insolvencies on stakeholders, enhancing predictive
accuracy remains a critical research challenge.

This study focuses on developing a specialized credit evaluation prediction model
tailored to South Korean import-export logistics firms. By identifying key factors
influencing credit ratings within the logistics sector, the research aims to bridge the
gap left by traditional models predominantly focused on manufacturing and
distribution industries. The study utilizes a variety of machine learning algorithms,
including logistic regression, decision trees, random forests, XGBoost, and LightGBM,
alongside explainable AI (XAI) techniques to enhance model interpretability and
variable importance assessment.

Analyzing financial data from 2010 to 2022, the study evaluates the predictive
accuracy and applicability of the developed models in reflecting the unique
characteristics of the logistics market. The results indicate that LightGBM outperforms
other models, offering superior predictive power and interpretability through SHAP
analysis, which highlights the significant negative impact of leverage-related factors
on credit ratings.

The research contributes to the logistics industry by providing insights for improving
internal credit evaluation systems, optimizing financial risk management, and
supporting informed decision-making for stakeholders, including financial institutions
and government agencies.

| Keywords Logistics Company, Credit Rating Prediction, Machine Learning
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ABSTRACT

A Study on the Application Law and Improvement of
Cutsoms Clearance in Free Trade Area

Hyeon—-Kyun Lee

Korea has a small domestic market and lacks natural resources, it is very important
to secure resources through imports and export products by concentrating resources
and labor. Considering the importance of such trade, Korea has designated Masan and
Iksan as free export areas since the 1970s, and expanded and reorganized into free trade
areas in 2000.

Despite the various advantages and benefits of the free trade area, the economic effect
of the free trade area has not been very significant.

In terms of legal Issues, the Free Trade Area Act provides special cases for the Customs
Act and the Foreign Trade Act, but various confusion arises depending on the legal
interpretation in terms of the application of the law related to customs clearance in
the free trade area in the relationship between the Free Trade Area Act and the Customs
Act. In principle, the application of the Customs Act is excluded in free trade areas
except for special provisions.

If the proviso to Article 3, Paragraph 1 and 1 to 3 of the Free Trade Area Act are applied,
the Customs Act can be applied, providing a window to apply the Customs Act if there
is no provision of the Free Trade Area Act, but legal confusion is still occurring because
it is very difficult for the follower to determine in which case it is advantageous to apply
the Customs Act or the Free Trade Area Act.

In the case of product taxation and raw material taxation, tenant companies in the
free trade area are unreasonably discriminated against compared to bonded
warehouses, and in the case of AEO certification, additional support for tenant
companies in the free trade area is required. Regarding criminal punishment, the overall
level of punishment in free trade areas is high and there are no mitigation regulations,
so improvement is necessary.

| Keywords Free Trade Area, Free Trade Area Act, Customs Act, Custom, Tariff
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