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UM 280 U HAT A U EF MU|AS Al5She Aol ES mhetsta, s
APO|EO A A|Zst= ZAM 7]=S0] tis] Yoty ottt E35], SAF AP ZHAM 7L
FROIA Algshe AH|AoA = AHE & QI TIZMoA] AlEshe AurAl)

glAo] Ao A Al5-stil QS-S S9lstTt. o]2]st &
7140] "W4Aiolct, ABtAL AMAl BA7F A HEgE]o] 9l 1 4] 1

2
=2
wAlE siEask] fsl AFAsS ARt Zles JHESHRThL Agshalf2z],

WA At9lo}(Natural Language)zt AtZSo] AxtoA] RFAAZA ALLRs}=

A0S YotaL, AFAojol & eh=ofuy oA H Thger =7 RIEA ARE &= Q1o &0
Rx3t]o] k. Aol X 2] (Natural Language Processing)= Alt5o0| AFESH=
AtdolE ARE7E olslist RAY 4 J=F A2st= 7IWe gWelth Apdof X2
IHog ZA W ©olofl B4 7IES @e Foista HE ko] Adg stk o]EA
P HE S 7Rt 2 E4 ZA 5 7|& 02 RARE A E =55t 24 fALE =&,
+AE FAlOl %A ERsteE A 2R/ 24 oA 2R sigste B Ae
2 9]-3F(Question-Answering)s TGt BlATE £3F 4 QA siEH. 53], 2
AN AFEE FAF AT =&k FA4 270 theh AFdo] A2]9] S E =+ ofgff 1Y
6 I} ZtH24].
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1. o] 23 (Word Representation)

Tof 232 ol S HE F7to] ©of9] 33 Fo]F& (embedding) 21 0.2 & 7HA]
uioto] Qlct. AwA= 24 EF(Local Representation) 0 2 7+ tho]o} S35t 3He
g (mapping)st= Yot 4 B3O oA == A 3 Q13 (one-hot-encoding),
Bag of Words ©] 3t} s g 71882 AFEAL] 7] &of e}, a3t Toj5 1 £x 1 01449
HOoz ofd Tol5 0 o2 JHF5t= ®etoltt. o S 501, Bag of Words ¥A10] 42,
e F7rol] e AL A} 5t S Toj(Word) S AP (Bag)oll 'E=th 2t =4 B & AR
sidsts @old 3%, W ol Tojo s e 7] gte 2 Yepdth. =4
WA 2= Bag of Words ®A9] &, AHHo] S5HA &2 ©ojd 4& AdE
fithe @40l ot FHAlz= 24 W Sol7t= Bole Aol ZE o5 o
ZFstar QA 97] miwofl tiRRe] o] 0 o2 AR BE Tojo] 5 el
AAHAC] 8] 4 P (Sparse Matrix)o] /g Htt. ol2{et s§H-g A|2|st=t] Q1o 0

19 Spo} 21 %E Aatare Solubs WAl AL 9ot

HNi
1
)
rr
gy
el

]

A9 42 Document Frequency of Al 4 2 UdH & § 271 A5 Iol&
Inverse Document Frequency (IDF)E £5l ©@ojE #2jstct. s TF-IDF & &3f
ohFet ZAofl A5 5785 ©oldl 7P QF 22 BAFO] THEA] g B E
E4 A YoMTE At S5 Toles diE =AY FAR mofsty 7HEAE
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2. AHd (Embedding)

o4l 2lg 7ol S4o=, Aolxal ol s HIAE (Unsupervised

Learning) §3t 9= Qu5at 22 wajo] SgstArH25]. 9= Qujg e melo] oAl

2o CIopet 7] 0.2 o] 2m A ssto], 2} Hole] oju]g wlels) %13} stof

AFg 2T 0l21F 9 Bl 71 He YA Fh BFOIA BAHOR A K E 9 H DA

5] 4 WEP7} ofd Axto] WElo] Tojo] ool of RSP PL 4 Yot G Fa

E7o] v]3) Tolo] Ymel 9julS o & P2 glo] Holr|a] SALE vlmr} 7bs st act
3

%‘
AWl BHAlo] oA|2L A7}t 7|9ko] Feed-Forward Neural Net Language

o

IL

Model(NNLM) 2®o] Qic}, s 2&o] 71 2 2A4|A-2 Non-linear 24 =0 2 olst
T2j5to] on| 2 4x|5} St
Aoltk. i WAOR Sh5e AT AL, of
g oJulE Aoz Gl B7] ojgch. E3F, Ahbo] 546t Lot 9=
Exjstct

7F. Word2Vec 1 WMD

obA <obE NNLM R2He west7] 93] Word2Vec Bdlo] SAbstoic,

Word2Vec & 715 2 242 Non-linear hidden layer 2 Q15 =o}X]| = A4 BEXr e &

B]2 dolt 8l2E WE B2 Yol YAIGtcHolck ofe) 17 8 & BH, Zobx|gt
Dol F2olote Bl2E AL /M ol SR, Word2Vec o] o]2]at 442 urgs
Zolx|o} Lol S ] 23t HE] B3F U] ARSIES st A S B 4 9Tk 0]e} M2
ZJobx| St 190l S & Zopx|-nofo] WAXY vl2E WA Hck. glet Zo| o]
8] 2 Tol718] 8123 7o) ¢A|G S o] 85) Wolr]e) AxS THssHA St
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SO RN
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® N _
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~]_zoms

~

T~

213 8 Word2Vec o 4| o] £ o] 83] e} S A4 2 Chojr]e] A4ty £ s

THojef To] Afo]o] WAS AT & UMl 3H] YsHA Word2Vec 2 F7HK| 9

L

gk WhAlS ARgsith Al¥AlE= Continuous Bag-of-Words (CBOW) ®HAlojct, sligd
YA Tolo) otk HO| ol S 12isto] ©ojE o|5T 4 =5 staetth. CBOW
g1 2 ¥] A8 9] hidden layer £ Q1o 1L, projection layer 7} 2-& input & 53858024,
Art B4 e S WD CBOW WHAl9] A4 54T = & hierarchical softmax ®HA1-2- A&l
HE YA offet ot

F9Al = skip-gram YAlo|t}. s WAl §F ol & 7| o= R 545
@ole] 5 ARE FFshe ¥
hierarchical softmax & £3f
CBOW Alat Skip-gram 9 WAlS wAlstsh Ziojch oJ2igh &g Ao
Word2Vec 2 TolE HES £AT Tf, {ARRE Dol= {ARRE S0 YAIskAL, i

WELS 3] Tho] 7o) AARS Th5atA e,
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Q=C x(D+D x log,(V))

INPUT
w(t-2) \

w(t-1)
\SUM
/

PROJECTION OUTPUT INPUT PROJECTION  OUTPUT

/ w(t2)

/e
x

\

\

w(t)

/

w(t+1)

w(t+2) w(t+2)

CBOW Skip-gram

Al
al

o
54

13 9 Word2Vec 9] & 4} CBOW A1y} Skip-gram HFAl & X135}

Word Mover Distance (WMD) Word2Vec 9] UH|H
Word2Vec 9] A& 0l O x}st tho] = O x}st 27to]| 9 x|stc= A uf Thoj Q) tho] Afo]Q]
A4to] 7Hssttt &gttt WMD = Word2Vec 9 ¥ ZHS A3}
sl @t At b EA S Aol Hol S8 xEsto] Wolr]2] A2ls SAste] B4 Atole]
QALER ARSI ofel 1% 10 g W, 71 A D, & wWoFAF SH= 249 Dy,
D, Atol9] AelE Attt Diot D, W ©ojet Dol To Afo]e} AH2lE 7IRFe.2 D, o}
D, 72130 Dy Ato]2] SALE R ARR3HTH ok, Wl st A} st EAje} 715 A 0] ol
47hthe A 9ol BE tol oju] /1 gL Aels 9AtE 2 AL e,

YA S ALGFORM,

| o
=

Fl
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=
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D, |Obamalspeaks|to the media|in[Illinois|

&I.OT =D.45&+ D.ZN + 0.20 &7 + 0.18&

Dy The President greets the press in Chicago.

11.63 =0.49 ﬁ+0.42 f +D'44/ +0.28 f'

D> The band|gave|a|concert|in Japan.

Dy The President greets the press in Chicago.

fo TS

Ds [Obamalspeaks|in|Illinois.)

22 10 WMD o] 4 AFE3HE B4 7HA2] 57 wet £ Alsh

L}. GloVe

GloVe (Global Vectors for Word Representation)& 2014 d 0O]= ABIRZC
thetimol A JRL e ol Uiy W otk GloVe & o5 71¥ WAl9] Word2Vec o
7}9E 7]8F ghAlo] [SA 9] 3HAIZ HojA 7o ojoj= At Word2Vec 9] 7
Sh5ohe ©ol9] #¥ ozt g2 sh] diwol, EeAl AR gt sAFS
Z-E&5HA] Zetths To] itk LSA 9] 4%, WAl AAAQ &4 FEE 125,
ol 55 Aol ofstthe B2 2L . o]of], GloVe & & A] Ao tist A=
AStHA ©o] f 25 2 4 QA 5Hof, Word2Vec 1 LSA 9] 9HAIE HRITH27].
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=2
Ral

Pk/SERUE) 0.89 0.1 0.3
Pl/HRUE) 0.14 074 0.89
P(k/StU=)/Pk/HAUE) 6.3571 0.1351 0.3370

GloVe o A+= ©o]9] oJu]5 A4tstHA A AAY] SAE ¥rdst?] ol SAl
I &E (Co-Occurrence)g &&3th. Al U &2 Al 57T ©oj9

eSS AA ESA] Fo] 7|88 U WS 2830 H £ 45 oAl2 SoEH, k=

Word2Vec (Skip-gram A1t CBOW ®A)S st opofsh WHo] ©o] 35 J5&
]_u_o]' 7:114_ GloVe 7} EHKﬂK-]Q _?_ 3 D:] CoNLL-2003 Hﬂx]l:l]—:I EﬂO]Eilj\]%
Zl¥to 2 JiA|HolAl(Named Entity Recognition) EjAF Q] A58 Fl1 Aoz

ul sl At R Ro] glojE] Aloq £& 45 wolzgirtn vhsirt,

26



Ch EsiAann] AE 2Rl BERT @F KoBERT

Word2Vec ¥} GloVe 9] 2ElS &3] o|A mdlo]l 24 7y d Hr} ¢ £2
ZAl0] QUPe AT & Yot o = QY 258 $5417]7] sl ELMO
o] F7iEth. ELMO[29]= Embedding from Language Model 9] 2FA}2 st
D] Bnt Qlojo] 7 Ao} oju] SAMA THEOIA BaA el dlojo] HAL A
ot Aol gh=o]o] 2, F5olfoj7F thEA ]l oAJoltt. o & S0], T olet=

Sholt S82 S1NE 4 9w, Aol e Ash i7IAI2 olslE 4 ok Al
A9, ‘Woleks wolo] £g sY Wort SAst: Lolo] gt ofs|E 4 AL,
Word2Vec 3t GloVe ©] 49, S-2ojojojg 78 4 gojq 2L ztog Aalsirt.
Thebx] ELMO oA &= Tol g u|d e o, 2o1g

Embedding)& A1°8sh= 2& SH 2 st}

O)l
Olr

r T
o
o

o
£

d (Contextualized Word

7129 LSTM g @83 ELMO o 29, 239 9 ke 2apsoz
= X
(o)

AEUE G 29

2=

|m

=+ 85t A 2 = Bidirectional Encoder Representations from Transformers (BERT),
Generative Pre-Training (GPT) 5°] 9t} o]&oA], BERT 2 KoBERT ©of thsljA]
orobmzich BERT[30}= 2018 W 204 g7ht AP gA®l welojch BERT +

=
EAWARD|O] QTS Hop £ LA Mm ofelH(Self-Attention) S &3 L

ftjo

L

grgsh dHld (Contextual Embedding)& AF&-5hal Q1T Attention 7|Ri[31]0]& U<
Yoz Soje Tojet =rlo] o sfofd Tojof 4JE35to](Attention) B 7]¥o]T}.

wieba], 2 gro 2 €he gojg 2 dhgste 1 oAl Encoder oA =& 3t Hjo|ElQ]

=712 8}2 Decoder ©] '7]4] 9431, Decoder 7 £21 2 o] 53 thobc} 8158 o AHE &

ofe 13 11 of we}, BERT = tj2fo] Hlo]&j 2 £ A &3 (pre-training)stt.

stAlg, APl &3 aPgolA] ALREl: HlolEE ¢j7mo}l e Uybsel 2ajolct.

ofebA, AlgAte] 2Ao] wlel, Ajze HolEE s|WoR 7} al(fine-tuning)S
1

zashol sk, 57t 8142 4193t BERT 0sle 13iA] eke nolo] uls) Ads] £&
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de& BolEH32]l BERT = AR &3 Ao 2 7HA] st <t

2 SAMI2 obA7)(masking)dt F, utAZIFH thoj
A7) = 29 TolE ggoz motsto] of &5k ettt THA] ghore
Hoz T BAS Algst H, sy #Ato] o]ojAl= FAFQIA] o]ojR|A] e FAFQIA]

5 o8 & A= o]ojAl= w7 50%2t

zo
T TR

o| &5} ytoto|c}. =Hx| sH< HIoFS o]5) sH

Lol Al AR 2 o]of&|A] oHe B 50%S PR R Alo] &3ttt BERT & o] £7Hx|
Woto @ AbAl sh-& AlYstel A BERT & 24 7o) ¥4 5 ¢lojd ojnjg o of &
m}orst 4 917 SICH33).

ﬁP Mask LM Mask LM \ ﬁl_l/@@AD Start/End Spam
&« *

BERT BERT

Masked Sentence A > Masked Sentence B Question P Paragraph
\ Unlabeled Sentence A and B Pair Question Answer Pair

Pre-training Fine-Tuning

131 11 BERT 9] A& &3 (Pre-training)d} 37} 85 (Fine-Tuning) 27 = A15} [14]

BERT(huggingface)oll A& 5-2] 7] Az o |l | =9] 4 52 7[¥C. 2 Base
29 Large RS 75t i, o] HojH 2 AP Foieh L} ohefsh Qiof
dolHE 7|9to g F23t bert-base multilingual 22 = 715t QJth34]. AT,
SKTBrain oA th=0]& X|¥3}= bert-base multilingual 2&o] st=o] Aj=0]
SAIE AL A= AA s, eh=ro] #f7]mtote} et=ro] R A 52 Akg 2 & 500 TR 9]
w32 7|9t 2 sh5eh KoBERT & S7HSHRATH35]. Yoy 47 et T-gA] (Naver
Sentiment Movie Corpus, NSMC)E 7|¥to=z [STM, BiLSTM, CNN,
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BERT(Multilingul-cased)2} KoBERT(SKTBrain) Lde H| w5l & 71},
BERT(Multilingul-cased) 2% Y} st=to] gjo|E & st5A|Z]1 KoBERT(SKTBrain)2]
‘g0l H Hold A2 &l 4~ I ITH36].

243 fo]ElS ol TR Urn 57 32 Hojsto] BHE WIS S
At 5L sl MElo]A 54 Holg J1F 0 §AES Fstel 71F ol
H]23 P02 E55] Ut WS Latch WMD ¢ Zo] RloA AR oR SALE

Wore ABshe 492 A9stn, hRE QuY 22 ol §s) UE el 7T GAES
Aste Yol F2 Cosine 2 o83 WAS F2 AFBIITHITL whepd, 2

AFoAM = Cosine Similarity @t sl WAS 7|9to 2 WHELE & Soft Cosine

7}t. Cosine Similarity

Cosine Similarity + & W& A o} B Ato]Q] FARI Zte S HAS] FAI=E
Thagich Welo] e 542
-1 o] 1 ol3te] gro
Similarity = -1 & £ &3}}. = WE] o] ylgfo] 2ot 1 9] 348 w53Hch nhaby Cosine

n
Similarity 9] to] 13} 7P7h8 4% & e = 4ds] SARSICRL 2 4 ik,

HE o] o] Futtfd 4%, Cosine

fu

1

oy

rit
o
rEI

12

4n

_I
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Cosine Similarity : 1 Cosine Similarity : 1 Cosine Similarity : — 1

12 12 £ 9 Ato] 9] Zhx 2 W = Cosine Similarity 3} ¥ 3}

25t TA} She A UGS VN0 R BHEoll WSS §AEE S 1
Cosine Similarity 7} Bo] A} €ITH37]. 2 £Aoc} o]z} ci27] m&o] weje 2

AARE O 2t 2AS Yephs MEle) 2717k b8 4 9ok Cosine Similarity

U

XY

similarity = cos(6) =

L}, Soft Cosine Similarity

Cosine Similarity 0] 7. ¥] @3} 0A} 3}= = wilg] 7to] upakul 1ais) QA E =
171 dizoll, |E Ato] 9] &&= = ©oj7t gla 4%, Cosine Similarity += 0% 32
ghettet. sEXIRE, 21219] wA 9] GALE S S0l Qlo], O &A1 WE #9tofy 2}

T8 @ol9 SAE ESF 128i% = Q7T Qltt. Soft Cosine Similarity[38]+=
e Ul ©o] 1] RALEE efsto] A|FAO0R FA (1] RALEE EA5H=
olc}. 7]1&29] A3 Cosine Similarity & #3He Ao ‘s; ;'S F71gh FAjolct.

 RAEE B A Se F WEDT HU Qe B U Tole] fAbE T4

el
oX
ol

T 1o
uu

Mo 4%
_*_

o
(1 TR—Dat

S
ofm
ol
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722 Cosine Similarity @}

Al gt of2ff 13- 2

;O

B fALEE 57

REEEEELEE
Soft Cosine Similarity S H]|u.gt
2M 1 — Hi, World!
M 2 — Hello, World!
hi hi
hello hello
world

world
Soft Cosine Similarity

Cosine Similarity
13 13 Cosine Similarity 2} Soft Cosine Similarity B] . 12| =
N
% Zi,j S;,jaib;

soft_cosine(a,b) =
JZ X0 5144 JZ X0y Sijbib;

Sij = 51m(fl ,f:,)
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Aol S HRE7E olahstAl sl flall, Aol A2 7IHol2t= e &85t
AFedojQl Thole} B A1) sttt o2 Aleio] Xalg 5] AL wold UuY
e o8 AW 24 Afo] SALE £E, 24 BR, 24 B4 S CRR ejado]
F8Y 2 ok o] FREIL Y E2o) M FEY 2AH BT 93 DL Yobiek A
52 9% e 3/ BN oAl 2y 2y ERAED AY 20| 9t
AMEA0l ojAl 2 &of+= Decision Tree, Random Forest, SVM 0] 9111, EsHA LT
Ald o= KoBERT 2} KLUE bert-base 7} 9Jtt

HAl2ld2 71E ARAPE A8 25 S8l siAE A 7IA7E diolE et
NS B AR shast Walolt. mAleld g £ol sl 7o 5 2AIS AT 4 9
SE A4 e £E5D EaE 0,120 L WL £FUT} BRE 0 12
ok ©1Al &7 (Binary Classification)e} 2 7l o]/49] ef2 FRot= o5 2L
B2 (Multi-Class Classification) 7.2] 11 gt gJo]Ejof 2 7}j o]AlQ] 2}Hl& Hojst= H

2t 25 (Multi-label Classification)2 WHAITH 2 ASLoA = &
5712 Jjwtos B8 AL Moz 7t Holgo] 1 7o) ajugt Bojstw, 2 7

o] B AL DR WE] YA LF PSS AR}

i)
>
1Tt
=
>
-
rn

1) Decision Tree

Decision Treex QAL AX A1 YR L1 2 A|Ztstst 209} o &2 2385}
+ Yu2]Eo|th40]. Decision Treew= #2] w=E=(Root Node)olA] HIF wE
(Intermediate Node)E A|U & = E (Terminal Node)2 7}= 174-S A|Z+S} 510 &9l
sh 2 Qlt}H (23 12). ojuf ¥a] oA & = EVHA] A= w o A= W4 shuAl
AFEEE 2Al0| 1, s Was sk MErEw R o)A XA E A eH=rH41). Decision
Treeo A 537t B9t & = EE F/75hs Ha2+ A EZT(Entropy), AlY A4 (Gini
Index), 7}o| Al a=-A=F(chi-squared statistic)gdf2 AFE-SHCHA42]. ThFst Ha2 B =61
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+ 999 &k(homogeneity)E =°0]1l, & =(impurity) S £0°]= Ytez stg2 Al
383t} Decision Tree= 777} 20 &M o]a} A9 Y27 AL M3 najoa Ay £

Al ot TS 2L eH 43I

St E
(Interme
diate
Node)

2 LkE
(Terminal
Node)

2Lt
(Terminal
Node)

25

(Terminal
Node)

7 14 Decision Tree 17 T 213}

2) Random Forest
Decision Treet "30] QYA 0] x| kL, of 0] U= TS 2hal Qloh42].

whebA 9 A4S 7R sH7] Hsl Aot 445 20| Random Forest[44]0] T
Forest= 4] (Bagging) YAl = &3l L3 Ho[HE FAYC R &7 AL
Z13to]| T3t Decision TreeS /JstcH 13 13). 2t Decision TreeS £l =&
E

L ks ojabo] Ay Ex AR BROR 2% Autg £Es Ut oln, 2}
5714

2
i)
L
)
O
,.
I
L
N
ot
=
Q
5
Q.
o
8
iny|
o
=
D
[@)]
28
rr
wx
O
\J
N
0
4>
9
£
=2
e
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Aol 238 A5t 43]. Random Forest 239 & © 2 = Random Forest A% vf

AoflA Z1dE . AA HlolHE o2 7= 23k 247 Decision Treeg /35t A

-

AF 2 ForestE 1&3517] 0] Decision TreeX & 20| AuHE AlZfetsto] ZAxt

=

£ &g & glth. ©2bA, Random Forest= S38FA @ folatil AAJEH =2 o

o] v]sf] s o] Wrts TS 7HA AL QITH42).

Ol

HlolE A

v v v

X £

‘ Decision Tree 1 ‘ | Decision Tree 2 | | Decision Tree 3 |
| | I
Z11 a2 41t 3

Bpa 0|N0| A EE B

h

b
Ot

2t

12 15 Random Forest 1}A] & A15}

3) SVM
Support Vector Machine (SVM)& 2% (classification)?t 3] H(regression)d|
58T 5 A= A= g5 7Ivte g st ;Al 2jd 2'lojr}45]. SUM 2 A2 O & &

=2 1 |
AE= 7l olde] 2 (hyperplane)C 2 SEAQI HIOH 2 £/ E+= 058 4 U=
el Eo|ch46]. AMZE HIE (Support Vector):= HIO|E & +7& & Q= 7|&740]
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= Aste A4 o A2 £ o] &&= HEE R|A ™ 12). o]

< 2 A1} Support Vector Ato]e] A 2| & ojulsttt. A tjojg 4 B} 2FHS
3F off AR 5= Support Vector 2] 2271 E&R A7 @ Sof] =2 LS & &
SVM 9] A2 #2125 oJslist’] 1, =2 =S 7HIth= Aolt}[47]. E3t,

dlo]El 2 AFESH SVM & T53he wpsl o] © 7hs o] W48), CFE oAl 2l @l
u]a) ALgAL7E £ e o & Thetole] 27t Aok g maAiTH49).

o
+
x0
0

=M

-t O e

(hyperplane)

7 | Support ° "o
s Vector b ° °

a2 17 svMm Y] 384! 715 (Support Vector, Margin, hyperplane) 12| I

L EfiAnn @ KoBERT oF KLUE

HAl2 Y 7|9 Qo e ESHARTH AH
7b=5lct £5| BERTO| A= ‘BERTClassifier' 2} 3t

A E X 0]
[e)

LIS B I B

U35t 9lch BERTClassifiers= ofeff 23 271 Zro] 4= 3}

35



ol

bRl g, opA ekl & & ot Aot ey 3
2 3ol Ago e Bojdl aba Aolo] sh4S E3t ey Amyre wEsh dok e
Do) sH50R0 2 AFR ALY B U4l B BA S ) 2s}7] ofUrh wey,

=
ox
Flo
i
i)

ol

BERTE 0] &3t 25 #A| siZoll+= 54 o 9% A= flo]e]et s tjo]E Q] Fojst=
A 2hd-S Soll BERTR2®9] 7} &ks5 (fine-tuning)o] 4~ o]},

Sentence 1 Sentence 2

1] 18 BERT = 0]|-£-3l Label &5 4 & A5}

2 Lo BE BAo] F8sH= EMATD 22 KoBERT 9 KLUE(bert-
base)olth. KoBERT = 9bA Qw]d) wilojs AZE97] theo] s LEojxs
KLUE(bert-base) 220 £A& oty X|distct KLUE 22502 KLUE #lx]o}t=
Ho]EJ A2 7]¥Ho 2 BERT-base RH-S 814171 welo|ch. KLUE #Ix|0} 3 tjo] g2
st=ro] HlolElo] xfelo] A2l A% W7IS 9)st HlolElAlolt}. oo} TlojglAle] A
rtelo] A2] 2 M7tst7] 915t GLUE EloElAl[51]0] Exfst, 2 elojd g o] iAol
GLUE(CLUE[52]), o] ®/flo] GLUE(FLUE[53))7t &xfjstt, §hto] dlojEg 93t
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Aol &2l 7t dlolEfAl It ofof, 2021 '@ KLUE dHojgAlo] F7HE AL,

KLUE oA ©g7tst= 8 71A| A& Ef 23= otefl & 7 3 &

3 5 KLUE of|A] A|

op
ol
o
rr
i)
[~
|u
=)

M
2ot
=
e

Yot Zt A+gd Holg

Had 28

Hlol

A 25
(Topic

Classification)

(Machine Reading

Comprehension)

olu] FAE 5 - ARolA  wjmSE )AL
(Semantic Textual ;f:g 2377?2]8?;}8}55’?;3;;}019] (POLICY)
Similarity) e ev =T . - 43} gjo]E] Al E (PARAKQC)
xpolo] 22 - WIKITREE
(Natural Language - POLICY
Inference) - AR} 71 Ato] BAE A AR, FHOo 2 | - WIKINEWS
B - WIKIPEDIA
-Airbnb 2] 8
- ylojs] g3t Y-3%] (NSMC)
ZRAIE Q1A - oY 2 AREPS),  HAILO).
(Named Entity | 7120G), ‘ZaH(DT). AIZHTD, 2exQn)z | o CHUREE
Recognition) Uy 24 - NSMC
A x2 A = ol o B . - WIKIPEDIA
(Relation 30:]?;1;01;@; ;2%_;; WA A WIKITREE
Extraction) -POLICY
oFE 12 BH
(DwimmJ - 274 Ul Tof 7o) 7] Fu.g Atopy WHTTRER
) - Airbnb 2]
Parsing)
717 =5 - WIKIPEDIA

- 312 ARAE 7)Ab
- ACROFAN 9] 7]At

EER RS
(Dialogue State

Tracking)

- Al AR hetolA Ao wol pulg

akotstol ot ey o5

U

- Eaad wAR gers
(Task Oriented Dialogue)
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sl Fgetw(accuracy),
shg <l Fl-score &
AldeS Atst]
AR 2pE glol
37 (Positive) Q1 K|
E5l L2 True Positive(TP),

True Negative(TN), False Positive(FP), False Negative(FN)Q] 32 &85 A x,

=
El
ol
ol
N
bA L

A & (precision), A3 &(recall) 72]11 AU} Af3-&9]
Hotol Boiaich 4, 2ol BRI 2 2puE e
A (True)lx]  #Al(False)lX|of  whet,

77 (Negative)AA| 2} 4¢ B2 2 =& LAFYZ S

AU, Ald&, F1-Score & A4ttt
I 6 QX383 (Confusion Matrix)
Actual Label
True False
) Positive True Positive (TP) | False Positive (FP)
Predicted Label : : -
Negative True Negative (TN) | False Negative (FN)

QAFYZA | wef, mAled 2ot EfATT AE
o] 2519 S 4o TP o2 AlF| gt 2 7to 2 o =519
M, AFE, Fl-Score & Hst= £
Lddlo] S7dor grich ol & A Y 7ias &9 HE

o

=

2 MR S BE A £
=
L.

oX
g
rlr

= )
T (precision)=

l:‘l_:ll‘
mpofottt. A &(recall)= 0] Gt ¥] w5t

@)

©

38



TP

U & (precision) = TP T FP

TP

XH%‘% (recall) = TP-l-—FIV

TP+TN
TP+ FP+TN+FN

et % (accuracy) =

recision-recall
F1 — Score = 2 - PEE50n e
precision+recall
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A3 A A A 7150 e 24 L YA HAL L
719t 2 3 §AH AR 71 E £5 4 Y

d
AFotE AUAZ U 4 Uk BRI Aot HuARs STE8YL o2
A 2SI BN QAEDDEY Aol E7} ATk Sl MM AS] 9, BAL At Aol
LA choyet WA 715 AlEh oL /A S WY FHOR Yt AR
ARG A3 715U AT QAR AR AT B 752 A Bk n Al g o
QIR 91T}, QIZHOA] A B3l AulAQ) ubAel wzo] 0] 39 oA AFot T
Qe A J)5 T BAR A B WAL 71FOR G ART 24 7)5-2 A g st T

ol WA WA AN AFIE SAF A AN J)50] AeE
AL SIAIE §AF A9 7] Z0] BESHA] Qrof fAF A B ol2f 22 21911,
71% AR §AL ARS8l 517] 918l CHpet 71 0 2 BUtstect. ol 3, o AR At
A £52 98 B4 kA BAE dlolEl 2, AA % AAstel Ao A2y
I14S BEI DAL o[ §3] SAL IS EHACL SIAIRE RN ZA} 12 AL
=asto] B k9] AL ol ol 4 Gt W, BUASS Bo] Blo] =5
SAFARZIS B2 AIgstg oL BAKE 2o JHF §ARE ARIS £5571% of2isict
ol BAAISUICH 2t @A ARIQ] 71F0] ch2y] mRe] BEv} Sk gAf
AL EEsHET] of2ige AL o2 Wtk fARE AR EE5P] YsIA L
A g0l Chepdt AR BolA §At A0 2 BESHE WP ALGHE At 7]E S
afoter Wavt ok wata, AAbSol At 19) A ATE BEse £92 il
A, 7Pg ol A3 SAF A9 71FE0 2 $7)7} =59t
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10 BYrA JAFARD FA U 2 &9 AR EAREEY 2020 217} 154, 2021 31 2 AR 9

CERREL

a2 QoF
w1t wsAks o] % At
o mueQlut oAt 2ol £ nhAE &, msiAtlA HIHE
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w0 2 Cosine Similarity2 A}85}17] TS0 714 77k A}70] 19] 3He =5t 7}
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KoBERT 9 KLUE 2510] Al2xl¢l nje} 0]ej2 AW WA, WA KoBERT =
molM BE & ARelojMe] BjAIo] & glounnlp BE[581S o] 1A LA
153 £7] 27 Ho|EAS 7}A 20} KoBERT & §hto] @Al %%l & ito] A=
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H, B2 QI S APstct RS 5417 tii= Adam S AFES] optimizer S
AT}, 0] %, SKTBrain oA thzFe] gh=io] Ho|E]& st5A171 KoBERT -2 714 2}
1, KoBERT 2o st A2 mta} o]g]= of2f & 36 1t ZC}.

H 35 KoBERT 2. & 150 ALt A 5 u}t2} o] gj e} F

A2 m}e} o]g 2
Max_length 128
batch_size 32

num_epochs 10
learning_rate 5e-5
Optimizer Adam

KLUE 228 A}-8517] 93, §712 A43t Qe 242 BERT &A1) o)

AWyt &, oto]HM T E = transformer’S AF235t0] huggingface U KLUE (bert-
base) 223 7R QF AF&5H T E 5, Qb AFRSE KoBERT oF 22 2 7jdto g
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94.25.1 {2 A5

95



KLUE 228 v]W35}7] 9J5}], KLUE t|o]€]  st<53t BERT(base) 222 714 Q¢
A&t KLUE 25iof] ARE-H AlF mp2tujefet 7F 3he- ofefl & 37 i} 2t

36 KLUE 25 7-50] A1-23H A2 mlato| el g} 3t

AR fe} ojE] 3
Max_ length 128
Learning rate 3e-5
epsilon 1e-08
clipnorm 1.0
Epochs 10
Optimizer Adam
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-32

- 30

Actual

Predicted

3 4257 &7 dlolg M 1 4 5-& Ho[E| & 7|¥LO 2 KLUE(bert-base) 20| =53t QA&

39 tlo|EAl 1 U 58 Hjojf 2hio] mbE 212 ¥ F1 A3.0]

Decision Random KLUE(bert-
i SVM KoBERT
Tree Forest base)
A7 0.67 0.86 0.86 0.62 0.86
et 0.84 0.89 0.89 0.73 0.81
S| 0.90 0.96 0.96 0.64 1
== 0.54 0 0 0 0.75
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Baseline 0.79 110 28
Decision Tree 0.89 123 15
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Random Forest 0.92 127 11
SVM 0.88 122 16
Decision Tree 0.77 107 31
Random Forest 0.73 101 37
SVM 0.58 81 57
A& KoBERT
: 0.83 114 24
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0.90 125 13
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A 0.89 0.91 0.94 0.79 0.84
Ast 0.90 0.93 0.91 0.86 0.93
Al 0.94 0.92 0.83 0.86 0.94
Bk 0.63 0.80 0.67 0.61 0.84

3. tlolEAl 3 Ul 35 HlolEl g &3t =2 7t At
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SVM 0.91 185 18
Decision Tree 0.73 149 54
Random Forest 0.75 154 49
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: 0.82 158 45
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102



27

176

0.87

KLUE(bert-

base)

mu

&7] &7 HlolEAl 39| H5-& HolH

s
o (& 35

2 cejuth gepd, g ke

FRIEE, AA 258 dlold

t}. 5

119 402 AA] Hole tfu] oF 58% A =

Random Forest 2 S2{%t

o
| I

J=9 Hox A
2 259 AHo]

X
olJ

2 x}X|5

=
<)

o

/S

x178(0)¢]

103



Tue label

0 1 2 3
Predicted label

33 4457 7 Ho18M 3 458 Hlo[E € 7|¥F 2 2 Random Forest 20| =&t Q A}

£ 43 col&} 4l 3 1) 258§ do|8 2hdo] the 8 F1 230

Decision Random KLUE(bert-
i SVM KoBERT
Tree Forest base)
R 0.86 0.89 0.93 0.79 0.82
stk 0.94 0.97 0.93 0.86 0.90
Al 0.96 0.97 0.93 0.86 0.93
== 0.70 0.84 0.72 0.60 0.70
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A Comparative Study on Criminal Judgement Search
Models Using Natural Language Processing

- Focusing on the motive for the crime -

2022.

Master’s Degree

Choi, A Ri

Department of International Studies

Advisor Prof. Jang, Yun Sik, Kim, Seung Jung

With the advent of the Fourth Industrial Revolution, artificial intelligence
technology has developed, and the data to be processed has increased
exponentially. Efficient search is required to process a lot of data in a short time.
This is also required in the legal tech field, which targets a large number of legal
documents. Legal Tech is a field that applies technology to the legal field and
provides services related to search, analysis, and writing. In the case of search
for similar cases based on specific cases, it is being studied in various countries
such as Singapore and Australia, but it is still insignificant in Korea. In searching
for such judgments, text data is digitized through Natural Language Processing
technology based on text judgment data, allowing computers to understand and
analyze natural languages. Currently, similar case searches are provided by
private services such as Lbox and Big Case, but it seems difficult for the
performance of the search engine to meet the level required by users, and
various studies conducted in Korea do not specify the meaning of similar cases
in the legal field.

In this study, a similar case derivation experiment was conducted using various

embedding models and similarity measurement methods for criminal judgments.



However, despite using various models, it was confirmed that the similar events
derived from each model were different. Accordingly, humans directly
intervened, and the results of similar events were evaluated by ranking between
similar events based on the reference event. However, similar cases were
evaluated through people, but it was confirmed that half of the various reference
cases did not obtain the consent of the majority of people. Through this, we found
that simply deriving similar cases based on the embedding model is not suitable
for criminal rulings. Therefore, as a result of statistical analysis of the reasons
people wrote when evaluating similar events, it was found that 'motivation' was
considered the most among the various criteria for screening similar events.
After that, to derive similar cases, the judgment was classified by the motives
described in the crime facts. Thereafter, a dataset consisting of keywords and
sentences with the corresponding motive was constructed. Based on the
corresponding dataset, we learned the machine learning family Decision Tree,
Random Forest, SVM model, and the transformer model, KoBERT and KLUE/bert
model. As a result, Random Forest as a keyword-based dataset and KLUE/bert

as a sentence-based dataset performed the best.

Keywords: Judgement in a Criminal Case, Natural Language Processing, Similar

Case Matching, Judgement Classification
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