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ZakA| Al

S|AFEFEEA
(Decision Making)

e

HEF=FEHA
(Foraging)

1i- O = %
F Mg 7hsHol w2 A8 Aestel WS e 22 Byoz Ay
Jd

.8 e 74

Hlate] AeAOIA ALAGTAL SARANA SA87E EE S48 9

7) Susan. W. Van den Braak, Sensemaking Software for Crime Analysis. Diss. Utrecht University,
2010, 168 AR1S| Xty E0IM HEE(Foraging)HAQ| 018 7tstt HEE 7|X2 70| &FE 1,
S0 B&lots AE2|(Story) TS I3 SHA0] OIHTE O] IHoA 0[2{5t HAAMMO| ojd 5= RUCY
= 72 EFEOIXT =F0i ol HERED, T A= AEZ| FEl(Story telling)2 THE0 SARELE
HHECE 0|0 (Mt 9. 3:4)9f 2, 143-75H. MRlS).

8) By 9. F4)2 2, 151H.
9) 0 &, “HEMOIMY AAFEES ffeh HIOIXIR HIEXS &8 Ji5Y Si7 - MR HRIo| TAY 012
THE Sde=z -, e=defEt=lR| - gy 7, M3s, 2016, 157-80FH.

10) HRZ, AMHIH SASHY, F=UeWELSR, 2014, 64H
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TR} =ET0) RAHQ) BHA BH A AR AAaTgolAe] ol
AE ARtk 2 AolS WA ofhthi) UA|Z Ao] thste] Wkl SAl
o] Age] ol2A = TS VAT WAL SAAHRINE Hul FAHI L=
o] SAES 2 % k1D 94 BARAL WA AL dig 49 o),
F120] ofshy, thewt 2e Aol AFHT B AYARS uhgow 9 9F A

(o]
dolgh= MEA T2 St Aok AT LA

o|N

B

e A & ofR RS e A2 & 5 Ut

AEH0E WA AT 249 13 FAGIE FASY B Sol4 @A Hol
A WAL 5 AW, P BF G 2AZ B HES AST o AFH 7}
L BEUS & 5 k1) oG WHANA B SARYeIAY kFe WE k3
29e A FYFS & 4 Ut

11) OYE, “THHR AR ARQRY HIWGT- AN Gl= HRIARAO| Cfet HER: FAEIEINO =575
£ Moz, MA eifl=2, ZEUSt XIRITHEH, 2020, 178 ZAEFMTE REGIT U= =29 4
@ AEYHO FMAE ZAPE OFd TAOICE A SN0 34T LTV HEHA| 1, &
AL G20 2E SAMRIE STHEA 00| $5E0. O|Hz0 S22 M50 89 MIEHA O]
Ol TAPE AP0 Siig SaAKD MEE S/4E BIEC=Z QFe 7HEE MRl 1 79 M GIRE
S0 ofoli F2ok= gz TRMEC). YA tHEoks S47F UERE M= Mg 7HES OP[ot
1 MZ2 7HE OAl F8ote P82 O] O|F0 LY. MEtd ARIASES ?feh sARMS =5 Y
2l 7HEH FEYMO| gaol =30= MEFHE € + UM 0| TN 2H =39 HHUA 2T ARt

Lol upde 2 X0 glgs o & UL
12) QAR “OIAFEXQ| Al2|EF, AOMEHA, 2000, 64-69H.
13) 9| =, 18H.



136 ZAEYAT M213 H25(2023)

AoAozrE ¥H =3& Rt A o1
3 =% FRE0] HA =
meo] ok, Bl BE &=ZFo| 1MF a9 THRA(NAA, AHA|, ER)

5 5
29t ARER gty B4R, 7HA FAE8ADatumPFE), Claim(GFA),

Warrant(3d9@3sh, Qualifier(8HgAD, Rebuttal(FEh), Backing(R7)E =31% &
Aol @42 ARKATY. Toulmine FH(Claim)< 7FF WA AE3E & XA =F
(Ground)& =3It AA =52 F4T AR 27 Aol =214 dZdazll &
A(Warrant)?t 1 dZ218E A= 27 (Backing)S 12ste] FASIATE 12

I AR =5 FH9 Aol FA(Warrant)E 2T 4 Qe A (probable,
presumable, possible)E A5l HEKHRebuttal) ofF-
(Conclusion)oll =96t= WA 02 =5 F25 F/445H3th

o} &2 =FHU2 Aol AFgH vhF RS0 gt AAAQL olsiE E=Tt
= HA HE =5Fx0 HdEEo|th o]et Zo] EXlFR] HRE AASME =F
TZ2e AZRIE #Eo] 7hsoto] olseE 5 =Y 4 QIHh10

il
L

o]
ot

Datum Claim

Harry= H{FCHOJ[A] =
arryEHOﬂ;{Ef, T T Harry= @=l0|C}.
Warrant Qualifier
AMEI2 BtElo=
F=elo|Ct

Ctsar 22 B97F ofLfztH
I
o Rebuttal

l i Harry2| 232
Backing o o= ol0|CE

T gzy Y

Qg 2) sne| =5 7=

14) T, THHEROM ©X =39 7I27X", NAEA, SH HM173%, 2019, 3228,

15) #& =372t HHGIH MAIE 2x9 =320l IZ0(Wigmore)2| XEE SHEFH AtY F2
HZS UiZol/| 2ol =5 TAIS AMEotH HSHOINL. Reed 2, Argument Diagramming in Logic,
Law and Artificial Intelligence, The Knowledge Engineering Review, 22(1), 2007, 1008 &=,

16) gty Q| F4)9| =, 168H.
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EV9] =F 292 19 29 Zo| AAFstel #AT 4 Qo

=5 T2 AAT: JEE PP ¥fEoEH ATAA BHE HEH
qTh17) olHEt o]/fE =F FRE AAIE S Edoks WHE] AMEIY, 1
HEAQ] AAIZE A AHE SR =F Aotk =5 A4St & A2 =
EIHS o8 ARt EF9 AEE olojxlew, WEHOCE  Araucaria,
Carneades, OVA 5©°] Ut} o|zet E52 =5 129 Al 18-S &3 =9

I
A Ay @F 52 ERHREHN =52 Adlete AZ ZHE Th I8y tiREE
o ATt =52 AsdtH =% £4 7le= AT Fethe HoA dHAHEE
7HA 2L Qi
o] o] =FHAT =5 Z AlZSets =540 ot B2 A7t sl
T EFStal ARolAE A9 ARgol HA ki UATh Iy T AAoiAE &
(NLP, Natural Language Process)?] SA1Z 9] W& o= Qlslo] o]#st EAHES =

S & Q= 7FsAdol Hola it
3. Ao HEE &8 HEARE =37+ s F=

7F =5 42 323 =3 vlo]d(Argument Mining)

=% T&R FE2 FoiX Aol HAERRY =355 5k HH_AE AlEst
I FAsk= A Yust, olFer d#Q] o AdojAe VleE AL A
=3 "to]gd(Argument mining)°lgtal Jtt}. =F uio|d2 oA et =F o|E,
JEFZ0 Fopol| &o51H18), ARtz (1) =F 849 ¥y} (2) =5 +& 95
9] & 7HA] GAR o|Fo|Xt}.19)

17) T. Van Gelder, Argument Mapoing with Reasonable, The American Philosophical Association
Newsletter on Philosophy and Computers, 2(1), 2002, 85-90H. (I3, F4)9| 2, 156H, IHRIR).

18) Raquel Mochales & Marie-Francine Moens, Argumentation Mining, Artificial Intelligence and
Law, 19(1), 2011, 1-22%.

19) Marco Lippi & Paolo Torroni, Argumentation Mining: State of the Art and Emerging Trends,
ACM Transactions on Internet, 16(2), 2016, 1-25H.
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m3Ql 9 Emolo] FF0 ek e
1. a9 a7 =
CLAIM 1 (D[22 38 FEZof S FAFEo = Q5to] At g BiEsl S2{0[L} O[AIE ZFE S5E0[ O0/oFsl =
AEfOA O Az 2t E&of o[=EICH] =
2.9t [~
N 2 2SS 5/ SN Nezo2yo gHAEHN S& SO ootE) [..] PREMISE 1 Y
EEHEET0[ SSE FCrarof 2014H~2016H 4 II ‘ S £ HS AFAE OPFEICE PREMISE 2 -~
Al
:T,Ejl-r O| AtZA7|S0i LIEHLEE CHEI 22 AP S0 O] AR 2} Hdlio] g, WY S Tzt D|nolol ¥E, T S0 .;.,I
H BH
[mmolo] At SAT A2 S Bl Lt oAt S ZHE & SIALf O[oFst &efof URICHT Ho[X[ AF=CH cLam 2
CLAIM 2 CLAIM 1 CLAIM 2 PREMISE 1 CLAIM 2 PREMISE 2
=H 5
—— f«i«-”/ 27 3
N s x
=5A =58 =
O = O

w5 mlolde] A WA BAQ =5 a4 A¥o] BRE Hacevy =54 51

I 1 AAE "A5H= AOC=E, Support Vector Machines20), Naive Bayes,

-
OHﬂ
2 >
ro,

Logistic 2|72t &> A 7Alsts e AREoke A7 AljkE wE o o
FOE =5 729 9qF DA MM AEE =5 248 =54 7Is(@A, 28 5)
of et &5t 84 7] BA FF BALEZE Ee AA 532 A HF
oz Add =584 o] AE 7|HeR HAEQ HAHR] =5 727 d5d
o =5 7Z d&2 A% WHECE= SVMI Naive Bayes, Text Entailment®}
2 7| Ak 7Rk o] AREY. =5 tlolde AT AdATE SEMEY,
w5 249 A Hside gt A5l H YA Sl Add vk AW, =5

=z ]
=
THRA 7] BA S 4P BAT AYOE AN Uee L H AUk

20) Raquel Mochales & Marie-Francine Moens, & 18)2| 2; Marco Lippi & Paolo Torroni, & 19)2
=, Christian Stab & Iryna Gurevych, Parsing Argumentation Structures in Persuasive Essays,
Computational Linguist, 43(3), 2017, 619-659H.

21) Elena Cabrio & Serena Villata, Five Years of Argument Mining: a Data—driven Analysis,
Proceedings of the Twenty-Seventh International Joint Conference on Artificial Intelligence,
5427-5433H.
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22) Ashish Vaswan 2|, Attention /s All You Need, Neural Information Processing Systems(NIPS),
2017.

23) Nils. Reimers 2|, Classification and Clustering of Arguments with Contextualized Word
Embeddings, Proceedings of the 57th Annual Meeting of the Association for Computational
Linguistics, 2019, 567-578H; Tuhin Chakrabarty 2, AMPERSAND. Argument Mining for
PERSuAsive oNline Discussions, Proceedings of the 2019 Conference on Empirical Methods
in Natural Language Processing and the 9th International Joint Conference on Natural Language
Processing (EMNLP-IJCNLP), 2019, 2933-2943H; Ramon Ruiz-Dolz 2|, T7ransformer-Based
Models for Automatic Identification of Argument Relations. A Cross-Domain Evaluation,
IEEF Intelligent Systems, 36(6), 2021, 62-70%H.

24) Elena Cabrio & Serena Villata, £ 21)2| 2.

25) Raquel Mochales Palau & Marie-Francine Moens, Argumentation Mining: The Detection,
Classification and Structure of Arguments in Text, Proceedings of the 12th International
Conference on Artificial Intelligence and Law - ICAIL ‘09, 2009, 98-107H.
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A ERFE = /NE(Qualifier)E FAR=SOl= F o

=% 24 A=EDatum)E SASHOE AlREdeloY, =5 FRACEE= Aol&
FA godu st HFH EYT =5 FER= 7IE Y EdE9 484
(Datum, Claim, Warrant, Backing, Qualifier, Rebutta)olA Qualifier2t

Rebuttal& AA3}3L Inference?} Expert Opinion, Issue Conclusion®] Al 7}A]

(E 2) E0I"' =3 2¥ oA MY

=4 =5 TdA 4%

Datum (D) FH(Clam}E X[X[oh= AMMOILE BA

Backing (B) TH|LE ol st A=

Warrant (W) Tl ZEzlozRE Ubtdoz &QIE w2 E= 22

ZEol| cist ot FEl(sub—claim)
I e Inference () BHDatum)et FH(Caim)s HAdok= =X HZHA

z=2 S7Dalum2RES| F=

Claim (C) ol cifst go|Lt mmolof sl 5t

Issue Conclusion (IC) Mol A=




245 F/RE 45 Y F4EL_4E 7K. olFdt #4484 ke BA= Rebuttal
845 dAsks A F484E S8 2FET HF FAHE =5 tolEHAS 1Y
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[Abstract]

Research on Crime Investigation Verification Methods through

Natural Language Processing-Based Analysis of Court Judgments

Gu, Yeri*, Moon, Sungjoon**, Park, RoSeop***

The recent amendments to the Korean Criminal Procedure Act have
brought significant changes to the investigative environment of the police.
By granting the authority to conclude investigations to the police, the
process of reviewing cases by police investigators has become
unprecedentedly crucial. Furthermore, the growing trend of direct
investigation of evidence in courts demands logically complete arguments
in the courtroom. Consequently, comprehensive and well-structured
reasoning for both investigation and verification of cases is anticipated to
become a vital competency for the police. While efforts are being made to
ensure objectivity in investigative outcomes, the constraints of the
investigative environment make it difficult for investigators to allocate
sufficient time and resources to analytical investigations.

However, despite these limitations, it is imperative to establish a process
of verifying investigative results based on evidentiary analysis and logical
reasoning, considering the constraints faced by law enforcement agencies.
In light of this perspective, this study aims to propose a systematic
approach to investigative verification by utilizing primary trial judgments,
which share a similar structure with criminal investigative reports. By
applying  artificial intelligence-based natural language  processing

techniques, this research postulates that even with limited personnel

* Graduate Student, Hallym University
** Professor, Korean National Police University
*** Professor, Hallym University
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resources, prompt and efficient analysis of cases can be achieved, leading
to improved completeness of investigations.

To explore this, the study conducted experiments on automatically
extracting argument structures from trial judgments used as data. Based on
the results of these experiments, the research endeavors to design a
scientific argument structure for crime investigation verification, ensuring
the legitimacy and objectivity of investigations through analyzing legal
reasoning structure present in trial judgments. The findings of this study
are expected to provide a foundation for advancing research in the field

of natural language processing in the domain of crime investigations.

Key words: Crime Investigation Verification, Legal Argumentation,
Artificial Intelligence, Natural Language Processing, Visualization






