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S Aoto] RAIEE F= AFAS(ADY §F EofDE A, HAEE X5 EAo
40 9u|9l= "éi"—‘;:—' FEok= WO oisk A7t

o)
ol
—[olr ol
1B F:l

FJ

=Zz== o0

T= ]%‘

- AdolE B} ZL 7|E 94% By, 2 84 7+ AL ATAES B3 g
ou|E o|FE=XE Htote Yo g AFH Fstolut AAkE 5 Bk ofugt, dojsh
5 B2 Eopt sUEE gAY dA4E dHAsty e

- 7P 3=AR1 B 7REEA 2 Qo] IHRE At F Aofehd A4l HFEC
Y125 &8 HAEE Hrh £40] 7HX 9l FA0R H3otAY et AY

o B A VAT E AAETE IO A AFEERE BAES oldiet BT & Qe
Zpdo] A7 WS Asto @A AAAQl ALIAAE =&AL Ado] HEE &8
3 HAE EXAof dis] zpAls] A&

- Zpddo] A WL gt £R 4 o, Ao &8-S 1t Jin, Z.
& Mihalcea, R. (2022)9] 7|&0] wt & Egnddy oHlE &, H4d& 5
47FA = F-ESto] ArEE2)

[E 2-1] X0 X2IE S5 T2 HEO Y U X o
XG10{&{2| Hit FEHE =X 9 M2 (A
22 HIAE I 12|(BF ZHEM(QILQ 00]d), Y&(stance) £
Sul=l= HAE I 32 EY OjMICt 212, ZH| QO
OHIE F& A9 BIAE FA M, FHEM S8 L BHAIA 2AEY
g 0= e BAE AFQ2

A&: Jin, Z., & Mihalcea, R. (2022)8 AFAsto] 214

) A9} AZ|(NLP), SAS QJARIE, https://www.sas.com/ko_kr/insights/analytics/what-is-natural-language-processing-nlp
html FEH&Y: 23.7.2)

) Jin, Z., & Mihalcea, R. (2022). Natural Language Processing for Policymaking. In Handbook of Computational Social
Science for Policy (pp. 141-162). Cham: Springer International Publishing



. & (Classification)3)

H = = z
o E5+= E-]]/\E 1

ﬂl

el A —Zroi?ﬂ g

o
ro!
re
1

AE Exv} el

sk&3lo] A AHEO Higt B ]ég J5h= o AH-S(Kowsari et al., 2019)
- B5 A& Yt7] Yol WA EA F=(feature extraction)= 5ol HAEE T,
T4 E= 49 EXLE #Fsto] WE FHE WS o|F {5 dolE TR HEE
Hdotal 9| JHE HEo= WAl do] IWgdS 8%
- o R E¥i A&5E HhEsto] Bd o532 Y=oy, ofd BEZ ARgoto] A2
HAES 275 &9
o AAAolA] g1l HeE]R] k2 d A IHE(raw) HIAES 4l&skal AA|H]] o=
23] A7} sl JHE Aol 1 Hgo] 7155t E%IE TEoke Aol 7=l 94l
olgtyl & £ Sl
o F& ALol5Z ARESHH UolH Ho|=, BXAY I, HYEHAES AITt QA
Ef, AZE HE WAl A3 o] HEAQ] darejEo] sfgdt
B A (sentiment analysis) T 234 bjo|yolgty B8 7 EF(Sentiment

classification)7} 7 & d=3] HAE £79] 519] &g F

T A 22 SRl JHE R

shto|n, glAEoA 3

e NLPHAE 25 2%
HAE > FES
2 oA
XA 2y
4 I} {:
ZH| 2l QI (stance)
3 EHO|ALE
2EH 4
bl AU —> O]+ ¥
2of x|
0] J|A OB
gx|ele| ¢loj (RS FHEE —> Y EC=DHY
Z}&: Jin, Z., & Mihalcea, R. (2022)& AF4sto] 24
[O8 2-1] HAE 237 REo WX o5 &8 oAl
3) 9AE FRe ofefie} Zo] mtold ma ] oot o|BagE gEolo] 3 7t
@ Natural Language Toolkit (NLTK): =to]® 7]5te] NLP glo]HE2|E, HlAE BRo] TR3g toRkt 715y} dueiES Al

(https://www.nltk.org/)
@ Scikit-learn: HAIHY zo|HEgE, WESE 1A & E5 4182 S
® TensorFlow (tensorflow.org), PyTorch (https:// pytorch org/):
AAY iy 7158 AT

o
o=
Helg

I3l5lo] okt HIAE BE
A3=, Eﬂi\.lé H2o) #8329l

5 AU 59 (scikit-learn.org)
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o WIE A9 32 AP THE dojrdlo] B H5-S /A5 Hoto] 7|&3do=2
HOSt= AFollA © Hoprt Hot Pt &8-S EFS A=
- 7|20 = BERT (Devlin et al., 2018), GPT (Radford et al., 2018), RoBERTa (Liu
et al.,, 2019)9} £ Qo] BdS Akgslo] HAE BR J55 A= I+E SHL
2 EA & L 549 EA A 5 B A AS5E

- 2ol HAE BE ndo] A4 S fjastnA 4% 715 29 (Palatnik de
Sousa et al., 2019), HAE 2] t4-& JFeQ] Ho|He} Aytsto] EF ZdS Fot=
HE] 2 BER(Afridi et al., 2021) 59 9= &4

o &8 A= F2 A AR, A4H, FATIAF 2 HAEA F-BY HAE EFHA
U, UH ol d9& ERFdle= 5 FHE o|FoAA U=

T, B4 FA o i3t vito]9] A%, AHQle] FHH FAE
+7F AP S

- Hausladen et al. (2020) t]= @A A% AHYY FAY oF 5)o] T ZA

ofH L TIAEA AT B RS 83 ol Wl et BiS oS

S LEEEE
gl 2

o
i)
oX
>
i .
>~
oo
ol
o
rr
)
f
T
o[l
=2
=
]
re,

- Collingwood & Wilkerson(2012)+= HF 19702] FA|2 E-Fskal 400,0007] o142
e AlES X5k HlolEAlE F55te] 23] Heto] tigh F HlolgAlE agde s
Tk A(EY MEF], dadE )0l st FAES)

- 71 Qo= & 714K AR I w5+ (Cabot et al., 2020), 578 Ao tiet A=APE
TE % (Luo et al., 2020) , AX 9 HAZ EAo oist 7+ 5 (Ansolabehere
& Iyengar, 1995; Schrodt, 2000; Schumacher et al., 2016), ©|= 3JZHYS] AA
Ao st B 9 AE A BER (Hausladen et al., 2020059 A7} +=34=

4) Hausladen, Carina 1., Marcel H. Schubert, and Elliott Ash. “Text classification of ideological direction in judicial
opinions.” International Review of Law and Economics 62 (2020): 105903.

5) Collingwood, Loren, and John Wilkerson. “Tradeoffs in accuracy and efficiency in supervised learning methods.” Journal
of Information Technology & Politics 9.3 (2012): 298-318.



o HAE BE ndzvy A3 U 2 2
ojey, Zekdnt thol, el mel B4 5 et 2918 1 SAE HRo 4
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0

U7 % 48 R 5 Ak ] o e ) SR, oA T, el
E

3 HAE B RS ekl

1;
P,E
rE
o
i
fo
ol
0,
>

L3
o &3 E%l%% TEAONA A AR H = T4 555 Toftks YHeRE EAE 419
& 5k3, AMgE ©ol9] FEF REE EdE EYg EEshe WY

HAE OZ Cho| 50| 22 A

A& Jin, Z., & Mihalcea, R. (2022)5& A+/d3sto] 24
[O8 2-2] EY DS S5t FH SHAEH 52 44 HEL

o Latent Dirichlet Allocation(LDA):= BIAE BA HslofA &AHZ(latent) FAS =23}

= 3E 7dE rdlE FolZ] BA oA TV} =2 FA| SHAHES YAoH= HHHY
- 7 BAY A &%) dol BYBE T o, 2 "olo] 2@L B

FA] ofe) AREekR Ve, o] B FASe] AFOR HHH BAS T
dolso] £xg BEHOE Al AUYS EFE FACISY AFOE F27

6) 7} dxd oz &85+ ©d 5 Pt LDA(Latent Dirichlet Allocation) €328]% Blei, David M., Andrew Y. Ng, and
Michael I. Jordan. “Latent dirichlet allocation.” Journal of machine Learning research 3.Jan (2003): 993-1022.20%
Python H7]A] NLTK ¥ GensimollA= AR 715314, Python9 scikit-learn @ R2 topicmodels 7|4 52 &-&3}o] LDA
Zo] B4 gl 235 & 9l OlﬂoﬂE Stanford Topic Modeling Tool box (https://cs.stanford.edu/srcf_404), Mallet
(httpsi//mimno.glthub.10/Ma et/ = ol £ 85t Edundgy ol AN A3t W A4S 52 435 4 98

7) EY ndgox= goj7t A& S&o]A] Ytk 7Y (Dirichlet Distribution)oll 7]%sto] Tho] A4 20| wiet A% &2
o= 979



Al 718 =7t AR EAIY BIHKIEA A LRt S ZEEIM

HAE £4] Bgo] FojAH LDA B2 FAE FAT 4 e S84 555 Aot
i B8 A 7HEA7E H&H(weighted) 54 £52 7482 & U=
- LDA BEY2 ARHSES ISotER 7 4580 =l di4e] BolatARh A4
AR B e Z|Hiete] Bt =3 wgo] A Eojof dtths ofH w0l U=
o Latent Semantic Analysis(LSA)= B =85 7|Hto 2 JPHEE &-85lo] EAEQ]

WA g BhPstT A vl 219 GALEE ANSHE W (Dumais, 2004)

\l

mlm J
O

FdolSo] B4 Ade At itk /FskaL BAsHe lo] EAol, Hold] 4]
Dejs gFor] Bul gug ghds] wgsin Eahe WA

- LDAHTH= thojo] oju|E wiejshs YmejEow TAE o] gout wojo] &4 FHi
MEskA) A WlER wefstths E4o]

o,
o

o Non-negative Matrix Factorization(NMF)xE H]|X|E38k5 7|00 2 0% HIAE f|o]
EE Ey} doj9] gga Eofoto] Qu| Ql= EXS FEok= WHAXKu et al., 2003)

o L EY nHgl EYo F& & U HEAS 183t XA (Bogdanowicz &
Guan, 2022), HHAE 9H|yd < < 283t 293 (Dieng et al., 2020;

(o] Tl
Grootendorst, 2022), &5 AT ARESH 7|9 59 A2 WAsty S

o ESH A 9 A A} HAEE 7|HroZ ¥ 949 FA|(Quinn et al., 2006, 2010),
A+ H X (Senate press releases) (Grimmer, 2010), A7 A& (electoral
manifestos) (Menini et al., 2017) 5°ll 284 #v} QloH, L 5 E4 A2 A3}

oO~1
24 5 Oordt Bopold 98HT S

o)
(L
(L

ol
2K

- EHA(2019)= 5939 A 714l Al Edskes 719ESS 283l0] Exnd
T2 A8 A2AY ol BUET WS A7)

- A 5 (20212 Akt BAY FhY Ao SHH LTS A HoE A A7
FAS RPN 1 FFL vLEASe] Tl A A7) PP AAG)

8) A "B R 7]ut mAYIA E4E B AA| ol =2 =St ol skt Eds] =24 (2019): 11-13.



Il 2 2 S0 et 1E

HO

- 8415 50212 B ndgog =M% 570 A A 1ZF~A32He] AHAl Y& 2
7I¥E 52 EA5t] A4xF 544484 570d AE 9 7|RARE AAE0)

- F5)5(2023)2 RO EY BEARS Fte] 11k 28 Aol FFE v
B Ed ngg 2AS AAHD

=~

o EXRYL EAE fo|go] ZAE oj3eh= o R85t TtolH, ARde] A4
o gt E7} glol= ol 2T ‘il‘:‘r—t— Aol Aont, &Rt A Sl del g
FH/go] 2E, Hd mietulg 39 ofZo] AR

h
_‘_.

o Weh HEHOR £2H ANE o8A oAtaH AN S Alo|ES EEdt
U melel M43 HEA, ofd] 7h 3% WA Sof JET Supel glee olstol
g835l= 3—10] g Q3s}

=111

4. oJ¥lE =Z(Event Extraction)

o OMIE &2 AFH HAEJA oMIE F5& FE5hs WHORE, JE FEoEL

=
2t o 2 Aol Hel 499 9] Adoley T & UL

- gAECA F2EE AAllentity) 719 A Hohfi, S ol et RS F2
S 7142 BAse] E3hE oMIE] F24 WOl S B 282 & 4

JS (Xiang & Wang, 2019)

o oMIE & R E2 ARXK(Stanza), 21| A|(spaCy), CoreNLP 5°] 1o, 9&3 o]
E {3 AEZF 2o% B golHey] W RdS E85to] o[fIE F40] Q= HAE

Al B3O A oq:rLXV} Heg 1d3 23T 5 U=

- 282 Stanford NLP Z1EOIA Th= ol Aol £4 wi7]X&2 & 6671 21019

ioto] AP E8iE BdS Algohy, EHE glolgAle] wet UD(Universal Dependencies)
w3} NFR Bdg 2EE0)

9) A, 194, and 5 EURAYI YEYT BAS L85t = - W9 A AT 5 B4 2. A =2y 215
(2021): 79-88.

10) 9415, sk, and A9 "EORE 7|HES L83 A% A4 Wl B4 7 RSEE|A] 12.1 (2021): 67-75.

11) 3% "EuRdlS L83 TABAY olfr B4 dRIHERAIAY 94%1 [FEAY 58.2: 22-37.

12) UD &2 UD Eﬂﬂﬂﬂ% Sh&otal EESE ROl EZMWT) 8, 93 £, FAKPOS) € FHEH 715 B 9 $44
TE BA 5 7152 2351, NER 222 87] oo diste] HH= 7Hxﬂkﬂ F41 738 A Y5}l theket NER HlolgAlo g ZHE

11
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- &olAle =4 éELE_?jcﬂ TG 9 ZE AL Aol M golHEEe AR 25 T
Aol ofsf AlAEE FESHY HEEE AR "HAE HAE Ao {85k,
CoreNLPE= ZAF €17, 7§AE AAlo A gtst

- ™ ,
Event Type: Event Type: Sentence: At daybreak on the 9" the tervorists
Conflict-Attack Justice-Execute set off a truck ‘bomb attack in Nazareth .
Attacker Person ‘
E Target £ Agent »  Extractor
% —
i Type : Conflict / Attack &
. Trigger : Attack
Event Type: Arg-Attacker: the terrorists
Event Type: Transfer-Money '
Transfer-Money Arg-Target : NuLLj
; Arg-Instrument: ‘bomb
Arg-Time : At daybreak on the g
Arg-Pli i Nazareth
| Arg-Place aza g
Z&: Xiang & Wang (2019)
[O3 2-3] OMIE =& 71" ¥ 2
ojA|2 oHlE OHIE =&
HMHl(entity) - o|Alpd
“o|s2felo] 2$t 3l 72) opsata T sopa ot | S s
siota Mo|Eg Bxpy | | OoHE —> SR MOIE -
JFRE X FL0I 2| X |B
2H|(relation) _ =5

A& Jin, Z., & Mihalcea, R. (2022)5& A+/d3sto] 24

[ 2-4] OJHIE & XME 0f|A|
EE BA4ok= ZFAA A, 84"
HAEOS 994 H7} 507 o]|Fojx|1l (McClelland, 1976; Merritt et al., 1993;
Raleigh et al., 2010; Schrodt & Hall, 2006; Sundberg & Melander, 2013)

(o]

i)
)
[m
1o
()Y
19
B
ri
re
&
i
flo
5
Q.

rST
ON
E
i)
)

- HAE HolgoA oHIEE Ao, IFE FE510, A2 TE oHIE 7t A&
Ao BdE ERA7IE Y 5ol tigt A77F o]FoiA AL 1Y

19t 502202 AT A4} oMlE #27]HE WA ZH?“E]Oﬂ Fg3to] Pl
BAT] HH(FDAM Tt AEefellS AZH0R SIS 4 Gl WHES AN

|
O

13) Liu, Kang, et al.(2020) “Extracting events and their relations from texts: A survey on recent research progress and
challenges.” Al Open 1 (2020): 22-39.
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- A7 2R, B=7 B3 5= AlSHEoE AlEstck= o[HIE Hlo|E AIESQ]I UCDP
GED(UCDP Georeferenced Fvent Dataset)& 7-55k= 5 OHIE &2 93t Hlo|H
4 4 28 A Ao o] JAYEIL Q= FAIYD

- O

061614 W zux
wr

ERLE

|19 A[EAPS)= 2018, 10, 14, 08:08%Time) H PCY SHEALCHAH O —» s o
WAZHO[E A Hej Q= To4R C{EA:PS)E 70t L (EA:Verb),

/f{ﬂme} “E"HX} C EA: PS ‘7!\ LM. ).EE _‘?305 -'-'-]°th C[EA PS o‘ = -: 18 ] ;%_:_£_|_ g2g 18 fe2 eMes
2213 lHE\I’_lEA Verb) T8I} CiEAPS)S} 429 Dl2|E = S BME | (B4R
SICEHEA:Verb),

Z{Time} n!iilAEAPs—. L[S} CEAPS)2| D10 ERT} g ST WO 9
EHAIFH {EA: Verb) (0%

2
=
o
2
2
a8
0
k)
2

o)Xt CEAPSIZ SlEa 22 & 11172 Time} 118 SH0 Ol= 149
[EALCH & TTHEEE ALSHA| SHHCHEA: Verb), o e LBRtE 8103 IS EE YO 63

0|24 T nY AEAPS)E TSR C{EAPS)Z EOIBIAITHET: Result),

Z}&: Liu, Kang, et al.(2020)

[22 2-5] MEHSXIYHH HAZ MY AA L OHIE FES S8 AEZ|2H AJl2tEHD)

o Thl, olHlE 23 lojo] Trelgo] gt B4 FAR 8] 97} WA & glrks
AHH9] Ao aclo] e

- 2 59 oIE &3 g A 29 oHIE &A= shte] o[HIE gt
QI57} shtel ZAIoA o7l =F 2= E0ojA= Arguments-scattering®] YEE 4
o] oHIE X 7ko] A (HX]o] 4 1) T543S Aok 5hH, Ao 23t=

ofg] olMIEZ} Qo8 BA 45 o[flE F3 AAgo] o} FHskiL AR thE offlEo
g3t g A4S Bl st 59 oleigol AL

- HAl oI $& HAL A S 4L /NoE She 497} wed| dojo] A4
|E

7] HA7E HaL 2717t AlRtE o] Ak © vlgo] @ol 71

o O[YIE %% WS E3) AW B oMES Aot AHsln 2551 Feds ST
UTE LTS Ssfo shuf, Tt 49

14) Sundberg, Ralph, & Frik Melander. “Introducing the UCDP georeferenced event dataset.” Journal of peace research
50.4 (2013): 523-532.

15) olfLt, BPgu, & B, VIR QAT oMIE &S SIHAR WA a4 9 ARRRINASHIQN AT SR ARt
3] s&tgl=ry 29.2 (2022): 490-492.

13



Al 718 =7t AR EAIY BIHKIEA A LRt S ZEEIM

5. A4 9|=(Score Prediction)16)

o W% A2 Fold grEC] EAS EYE A4S oSS AoR, F2 4X HrE
2ALT} e BoloA] EAES] et teRt ZwE SX|5fsle] 4 A4 Gennaro,

Gloria and Elliott, 2022)17)

O

- A7) @, AQAZ, 44 mltlo] 5 Folxl YuSIR BlAme os) 2% o, 1A, AXA
B9 B4 Bk AW 5o oiet tkt BES oSshe A BEE §

o Y= HlolElo 7[Hlste] EAE 5310, dS BE T2 53 A= "9AEQ] 7|
papas=1

S Y5t AEZFQ HEFE = Wordscore2} WordFish7F 910w, Zof=
HAES 72 HE R Bdste] A4 5ol S diSohs WAle =2 egol= A

— o 1

- Wordscore €alZE HloJE = Hojd] tig 45 285 Zor & 4 3o, °9AE
£ olsfiolal sjAsor & gEo] ofet Tol FE| HlofE 2 FEdhe HAIA BlAEA

A8 QL 2B AR AL AN

- WordFish= EIAEQ] tho] HILE 7|dlo g A x|& 243517 st AA|Ug e
Zog AAD Y YXNS FHSeY F2 281920

- InstructGPT} -2 714 HE 2dl2 33517 APIo] AAIYE $FL X AHs= 20
EE AASHAY AP &9 E BEZ EE5t] fASH AEE 2 J S}

2 Bdg sRgelT BEate o] 7Hs20?

il
il of

16) A% &2 9AE RRet 5% E}O]Hﬁiﬂ% 283 Scikit-learn ol 7¥He] MAled glo|Hej2| 2, H4> ol Rddd
Lﬂ‘j/] ARESE AE Bl EAAE I, ARZE HE m4l § TRt daEES Alget, £ Y, vt 3%, B2l 57 59
71%5& Egolal Q12 Hugging Face Transformers(https://huggingface.co/)= Ar¢lo] AglE st ol = | A9
A E9E Ao mEg 8ol Fp 0E Rds A5 S lon, AR E3E HES BEoHH TS FERt o&e ST

o= v
% QIeks o) A%

17) Gennaro, Gloria, and Elliott Ash. (2022) “Emotion and reason in political language.” The Economic Journal 132.643
(2022): 1037-1059.

18) Laver, Michael, Kenneth Benoit, and John Garry. “Bxtracting policy positions from political texts using words as
data.” American political science review 97.2 (2003): 311-331.

19) Slapin, Jonathan B., and Sven-Oliver Proksch. “A scaling model for estimating time-series party positions from texts.”
American Journal of Political Science 52.3 (2008): 705-722.

20) Nanni, Federico, et al. “Political text scaling meets computational semantics.” ACM/IMS Transactions on Data Science
(TDS) 2.4 (2022): 1-27.

21) Ouyang, Long, et al. (2022) “Training language models to follow instructions with human feedback.” Advances in
Neural Information Processing Systems 35 (2022): 27730-27744.
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o % &L A dlole] FPHE 25 doll BB AT} thEEelm, o, 53
ool it FHY 5 5L WHE B 45T - UL YRS £3
Z2 S9EI e

- AR HH) B GAE dolelo] Pste] 29 Aol e HES AALYT

Slapin & Proksch (2008)= A] & EIAE Hlo]Eof| tisto] 29 U7gol]

I~

st =S

2AA G

- Huang and Luk (2020)= 19¢ 719] 5= A& EUE AA| F8 B4 oigt
A7F ASE Jfdste] HAE AAYY HRS AASH

- Grimmer and Stewart (2013):= 4% 7]AF W 8A] #H "AE]| tigt o227} 34411

Al BAA/QA O digt =g 2ALY &

- Gennaro et al.(2022)2 1858EHE 201474 u|= 93|04 I 6009t 719 dA-
o] TS AAILE S, A A, FRR1C] 1Y EAT} A alo] wE YA,

guta FIotet BAAY BA 5 B4

o % e BaEd] that FBA S dolAl AHoln A4F8 1
S5 u3L BAo] 7Rsateks o] glonk, T HAE £ 1 Ajele] 47
golgol et o=, mEo] B4 % s eAgoel EA

=4 ARG
oRpiA R

o mebA] Hlo[EAl Bl 88 Fxjof wE gAE 3, A, Bl o) 24 5 AR ZeAlA

of thet 4 L AP AAE ApEststel Mgk Aol Wad

- A Al A FAE(Research Question)o] w2t 2|3t djito] 4, E4

A A, B2 AT 5 oAt FEHE Fos H. 24 tidem AT AAYS

EHlo] 42 1ot HES AAlske Ao T8¢

- g YA HAE AAYYL SAES thsto) 8ot ShA Sk Yol thstel Al
e

oX,
19
ol
[¢)
—I—rl
ol
o)
£
g 90
ofl
10
Jé
sy
\l

Stewart BM., 2013)22)

122 Wetspl Shasor A5l Aujo] thet Aljeg
298 8% A9 HAEY o] A § Aol Ne o4
&

22) Grimmer J, Stewart BM. (2013) Text as Data: The Promise and Pitfalls of Automatic Content Analysis Methods for

Political Texts. Political Analysis. 2013:21(3):267-297. doi:10.1093/pan/mps028
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A2d Ado] R FFRE B
o 27 7)ut M ARE st o]y B4, Fulzte] HW ARUALM A, A w}
2k A% A4 4 5 A e BN Aol HeE 28T 4 9L
9% A4, Ay HAE, A dolgulols, WEI 24 Hol¥
5 B4 7B53t gAE doles} thekor AT Aelo] Hels Fal FH el

AEEe gt §AE folHE £48 + U

SAE0q R 2% Qlot 24
HAE 22 o|ojE] 8l A &7
r M, UEE
EAE Empoa
Rl > = =5 HEH 24
-5 _Tl?_ﬁ
- HEXIE
f OHIE &
- A40|Cof » OHIE
oy P L
- !
Ha 0%
o He

M mat EAL

A7: Jin, Z., & Mihalcea, R. (2022)2 AFA3to] 24

[23 2-6] M=z apPHoIAL] NLP

Mo
oI=0

MQ23)

1. 3844
o ATA EE A AAAE Ho|HE EAdte] AV FAS $YsHe § 7)ol
He 94 ARE 2299 5 Ue

23) Jin, Z., & Mihalcea, R. (2022). Natural Language Processing for Policymaking. In Handbook of Computational Social
Science for Policy (pp. 141-162). Cham: Springer International Publishing.
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e[ D][=] FEEE AN g8
ApR He:
TH QA HE g=
2 QFEK 7ol U OF Atat
éAﬁ o O T il = =2
£ 0|cf0f . META
L QZH(stans)
=222 Azijey THIL HE/OISE S0 uigt
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AL
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Empog
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S FHO it =2

A= Jin, Z., & Mihalcea, R. (2022)8 A+/d5to] &
[O2 2-7] A 718 Y S F HOIEH EME XS0 X229

o Hiware er al. (202002 A'd & 72 24 == AL5l7] Hsf &80|Ho] AXEIA
AHRE &4 AEE L8l FHbs E2EQ] NARMADAE AA]20)

- EIEo g 24 Htlo] Ao|E0] Rt BAE HolEE $4stel A% BHY 4
ot BUHY B RS, e BR ZAAS AE] oE 45EE
AARe T2

- TOh A4 njgolE 59 AL o2 Prlsks dTte A4 ulto] glojg Z1A|9
AlgAdo] wet A3ke] 077 WA 5= Q7] wigol &8 hsAdd X9Adel gt 714
A HEE "H9as g

Tweet text (excerpts) Resource Location Quantity Source Contact
Urgent need of analgesic,antibiotics, be- | analgesic, an- | kathmandu, 98X XX-
tadiene, swabs in kathmandu!! Call for | tibiotics, beta- | ktm, nepal XXXXX
help 98 XXX-XXXXX #earthquake #Nepal | diene, swabs

#KTM (N)

India sends 39 #NDRF team, 2 dogs and 3 | NDRF team, | nepal dogs - 2, | India

tonnes equipment to Nepal Army for rescue | dogs, NDRF team

operations: Indian Embassy in #Nepal (A) -39

Visiting Sindhupalchok devastating earth- | tent, delivery | Sindhupalchok

quake highly affected district . Delivery | women, water

Women in a tent . No water no toilet (N)

Rajasthan Seva Samiti donates more than | tents tents-800 Rajasthan

800 tents to Nepal Earthquake victims (A) Seva Samiti

A&: Jin, Z., & Mihalcea, R. (2022)8 AFAsto] 24

[13 2-8] Hiware el al(2020) A70IM HAISH= EQE ZQ(N) L 713(A) HEO| o

24) Arunachalam, Ravi, and Sandipan Sarkar. “The new eye of government: citizen sentiment analysis in social media.”
Proceedings of the IJCNLP 2013 workshop on natural language processing for social media (SocialNLP). 2013.

25) Jin, Z., & Mihalcea, R. (2022). Natural Language Processing for Policymaking. In Handbook of Computational Social
Science for Policy (pp. 141-162). Cham: Springer International Publishing.

26) Hiware, Kaustubh, et al. “NARMADA: Need and available resource managing assistant for disasters and adversities.”
arXiv preprint arXiv:2005.13524 (2020).
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o Luo er al(2020) A 243} B HAE dolgAlel GWSD(Global Warming
Stance Dataset)& T-%05t0] X 243} =Ao|A 9 oA mFo|ds A+

AT et B S 8] A8l s minofol A A-A FlofEo] A7 2,0007H
o] L= GWSDE =3, 500,0007 21349 A= dlSsH1 ¥l 71 BERT

SOURCE humans have negligible

—— : impact on the climate
| | Few |researchers believe
man-made greenhouse

Climate @xperts claim | gases are responsible for
S ' ] global warming
iAmericans tend to jagree

the report exaggerates
climate change risks

Z}&: Luo, Yiwei, Dallas Card, and Dan Jurafsky(2020)
[38 2-9] OPINION 74 24 U 34 24 LHOA Z0|Y HX|E =16t 2= 0f27)
- & A= 71 HolgAl 2 olff el §-842 AAISHAE E5E oYz, o]F F7HSte

$4 AT @ YAE vlo]g 2 Sof ARIE ubt g

- EY QTS B B 2E0IA BE FBo] BEF S glom, YT Y W A
2o AT BAA S4o] AgEo] W Wal] JFL 1) 4 UL At
Aplo] Ao wd F8 Al EA golee] X0l et muo] AnA o @A HET
S QEAE AT BEA} AL TS B

o o] Yot F HXTAEI ATAIEL HH A AHES 4 (nterpret) 5L,
A ESAL AW B8g Holely] Y5 HAE HolHE BAY 4 AL

- A WS HAE HolHE BE3te] B AL AT Tl FA, AN

A7 9 EA ZA) e Tkt AR AgiKe] Qe wak A oAE 22T 4

27) Luo, Yiwei, Dallas Card, and Dan Jurafsky. “Detecting stance in media on global warming.” arXiv preprint arXiv:2010.15149
(2020).
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28 CEEIGL
N BE L 5 HZ|2! YEH(stances) A40|0]0])

A& Jin, Z., & Mihalcea, R. (2022)5 AF+/d3sto] 24

[33 2-10] ¥x|H ZHES siMsk=s XAG X2 Y28

= A8 FAC FAEHE ZH] At AR e olfERI Y ZEEE
o] e & A4 Hxet A2=E A 379 dFo= Mdsiet FA 33 2 A+

of A7} obd wolo] ojulEA ERE J|Blo WS thE FXH YL ol

o
A sh= 2AYY LE]EQ SemScaleS o] &35t oH, 8 23] YAL|E9]
A

o Jin et al (2021)& u]= FAALE FA|E 31,0005 7 oJA4Fe] COVID-19 T EYH
q

olAe BAsto] FAAe] FAH AHL BAF0

- 59 BAE 97 o) BF 2D Agstel thEo FATF o FA mlF FAAL
BEE COVID-19 389] AN AHo2 olojxir] A7

- A OUHE LR S0P 92) SROE Wiro] nl3t 507) F¥= COVID-19%}
BAE ALH AYEs] FAe 4P, oS As) B FIYY dolHS BE

28) Jin, Z., & Mihalcea, R. (2022). Natural Language Processing for Policymaking. In Handbook of Computational Social
Science for Policy (pp. 141-162). Cham: Springer International Publishing.

29) Nanni, Federico, et al. (2022) “Political text scaling meets computational semantics.” ACM/IMS Transactions on Data
Science (TDS) 2.4 (2022): 1-27.

30) Jin, Zhijing, et al. “Mining the cause of political decision-making from social media: A case study of COVID-19
policies across the US states.” Findings of the Association for Computational Linguistics: EMNLP 2021. 2021.
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0

33 T dolel 2 2218 Yelsto] WaTely, AYE U

=5

: X}OM SEREES DR
19 AR & 5L FAL0R Frhete] BA Ay

- ®3 44 u|ol(E9E) Hlo|HES BERT BUL B85 Haolo 44 ujro]
COVID-19 T A%t 33 7b AnE TAC] ht HEARAS Sqste] oiEo]
33 A7) ol FFL vHLA] 4

Resources & Tools W

COVID tweets.
‘,t BERT Fine-lunsg Ccovib
Take the span of 14 days before the policy date

Cause
(research Twitter Sentiment Identify governor- Classify sentiments by = | -
target) SOV et related tweets fine-tuned COVID BERT State-wise sentiment Effect
Daily new case Normalize by State-wise daily case| |
COVID Case Num increases  state population increase (normalized)
—> Policy
State-wise monthly R
Covariates -| u nemployment unemployment rate ‘ A
- Urbanization of the state =L
- Population of the state Causal
- Party affiliation of the governor Inference
i - Whether the governor will run for re-election State-wise covariate —
Other covariates - Whether the state legislatures is full-time — features ! )
- Whether the governor is a political ally of Trump R (Comparative)
b . Study

- Trump support rate in the state
- Number of Twitter followers of the governor

A& Jin, Z., & Mihalcea, R. (2022)5& A+/d3sto] 24

[33 2-11] 271" COVID MM 0I55t7| I3t AIAQO| HO|E % mo|Zatol U of7 8>

il
Hd
g,
i

o AW £EL F2 A YA B NAHAT} olEA B o] A A=A
=3

oA 15 o|u|AE YAl et A7t

A+ 2= GIOJEf FEER
X2l o =
BAII OlDIRIE i et 71
Of 7| SHRUBH=AI? SExE B Hol 284 vs A
TN QAL FyCIS ” ) = ——
e i gl Xta0q 22| o4 vs T B & YU vs 2O
_
o810 74 2l MEEEE HEyY o Ac 28
RS 227
LA OiH| : 2:
=A0IM e E
FEYE RS? =2 #H (= o) ==t Bl
,

Z}&: Grimmer, Justin, (2013)& ATAstd 24
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48 258 AR PUE SR50 ol ojg ATE Aoz A9 glol FF
1]

o Grimmer (2013) 43| 9AEQ] of@ o] g EWT} 41§ FHAAS BA5}
AT Sste] WG St Y E o] Ed 5

FFe U Y B

[e) =
S419l0] el 234U Aoke B 24 AUoidel e g FT U A FHHo|

Folshe g2 AAstel, 4 delo] Wi A1 Fut M2 o] FPS W

- 2L AT A9 BT AU SUFOEA o Hl B 71 HHL
QAo Aol ofBA GARECIA 15 B BAL AMGHA] urt

#o] 27} Ylole| Sust Wa

o Kristen Johnson and Dan Goldwasser (2018)= AA]7}7F EAo tigt AH419] I3

#Ask= H ARSske =93 7N AISsh7] fdl dofet AAIQlo] Twitterol A ZA1E

ok WS BT

31) Jin, Z., & Mihalcea, R. (2022). Natural Language Processing for Policymaking. In Handbook of Computational Social
Science for Policy (pp. 141-162). Cham: Springer International Publishing.

32) Grimmer, Justin. “Appropriators not position takers: The distorting effects of electoral incentives on congressional
representation.” American Journal of Political Science 57.3 (2013): 624-642.

33) Johnson, Kristen, and Dan Goldwasser. “Classification of moral foundations in microblog political discourse.” Proceedings
of the 56th annual meeting of the association for computational linguistics (volume 1: long papers). 2018.
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34) Calvo-Gonzalez, Oscar, Axel Eizmendi, and Germén Reyes. “Winners never quit, quitters never grow: Using text mining
to measure policy volatility and its link with long-term growth in latin America.” World Bank Policy Research Working
Paper 8310 (2018).
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o FEHE AHAGM L A=A EAZA 2 tlo|HE duE At Fal3t 2d4]o] HE
o}Efo] Qo] £5 A7 HAIAE] AFHE HolHE S8 MEAZA EARF
B FEgloto] AEeFEshe A°] 7heE Aoz HY

3 55h= AR /‘ﬂ—rLH‘g‘ = qul’% ﬂ =5
o EYF 4 S Yol i 14 A= 2

&=

o 754 HOlHE AR A}, ojufA], 23 52 248 HAES BT AAs

3 ELVT, BERE JEA 52 AEZor AAY

o FHAAEE 9ol AA] A7A] HlolHE 24 7Fst ¥FulolE(Raw Data)= W3kl
ZotE], 7120 2" hwp, pdf oA Al W& &8 73t txt

_5]5_
I 0] Ea3t HolgE FE019 dHlolEHE FAY

o Aol A= TA A A7olA= KeyBERT= 7IHE %, SBERT 78 A4S &%t
574 F25 718 A8kl 8l&. ol W, 53], EFIE 5 Htt HIAE HojHE E8ot3le
B, 719E £2 3 dH9E Bl HAE 8oF 53] VIRt 94l A4 T B, 53
WEXA0lg, 9T o5, I3 24, 1A A 5 FHEA% A7 e EIeh

o o} E: KeyBERT 52 SBERTS &3l 48 A2 Hesto] 243

[2 3-3] KeyBERT ¥ SBERTE &83H Ml¢T

e 29 (KeyBERT £2 SBERT) &8 U8 =5
_ e I35 sl (Representation learning)2l &A1 QY
MNEXFMEE2 S50 AHALE =
O amn a=d ETE | aponit 200 B8 7IRICE BAE| 9l KeyBERTE | |0V
BRH BSOS AZ | ggsigon, o1 s AerefA ofc si Ruol Tl | T2
Rl EXIS HIE|3l5ls | 22 2022
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SBERT

o Sentence-BERT(SBERT)= Siamese BERT HIEYIE Al8sto] EAF 9H|dS A=
H

oz FA Quiet AMIS EAetAL vlashy] Y8 eE. SBERT= &8 AA,
AuI2H A S, =4 2R 5 g Aol A 2ol 282 4 312, BERT
% RoBERTaRtt EX G&4o|al H|w 2| wiE A Yo ti-fi 7 2 dofA]
729 29 & 9o

SBERT= 4KSiamese)¥t E&]EZ3(Triplet) VIEY T F+2& AR5t 4 AHFS A
o 4F 2= F 9] 5Y3t BERT HIERYAE -5t 22kl g #30] tieh YHd=
Ag/gsh, o|% F 7i9] AHgS vlwste] £ 7t fAMIS ST & = A HEQA
T2E B 48 289 1Y 37 "HEE =5 4 U2
5 g/RE2EE ALt T2 FAMS 54 S ARgot] u|EFo 2 [FARGE
= J’% TE olget A &4 AL GP

AN

T

Us=s ¥
%‘—SH SBERT’]E‘ -OJU]%ZI], o/\]-E 7&/31‘4 7_4 E.)g‘: E_’—'g o) —E)-H §jl]—7§,0

e
o

ol 1S E35f SBERT HElo] AF 1% 7|4t 8l T2 AS T3} 6lo] Y. SBERT
= ZF &4 Ao tioto], 2 A9 B4 BE HEYIE THAA UHld uet vE LA
=, s AP FAMIS FAR] FAE S ARESHo] AlAE L, T A= AA| FARE
Ao} v|w g o] 5ol 2o HELIE AldsH A= E49] FAMS Thetst

Softmax classifier -1..1
i 4
(u, v, |u=v]) cosine-sim(u, v)
u v u v
& 4 A 4
pooling pooling pooling pooling
4 4 4 4
BERT BERT BERT BERT
Sentence A Sentence B Sentence A Sentence B

FARIFAE(Cosine Similarity)= AR =g AMS F HEF FAIEE ot o= 4 dXY F¢-
1, & g 48 -19 3#E 7

[327 3-1] SBERT OI7|HA (2 ERZE / 2 QUML)
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o SBERTY] EFEH +2= Al 719 98 45 AR8oto] dHd-S A5t A HA B2
BA(anchor)Z AREEHI, F WA E42 FHpositive) MEZ, Al HA 242 =
(negative) MEZ AMEH. EFEE T2+ FAS} ¥4 MEQ FAHIS Hdislota 37
o 344 MEQ FAMEE Aol E IudS 2Foks 4 0= <5H. o] o, 35

Ao e F2EE ARE A S8 WS AR

3 2] 3
™ o]F Bl = Hlde] guF o ofun] Ql= Fxto] wigHrk=s £40] & ETH
SBERT+= B&4Q £9 A=} FALL AALRE ARgsto] ALE o R g&4o|H, tik
tlo]gAlof A WhE &2 253 SBERTE 1007H oJ4ke] dojof gt &4 & ElAE
U= AlFotH, thFer AojoME L3 5= HolE. SBERT= AU 24
S 574 2ol H= AHlY BES AT ¢ IS B4R HolEo wA RdS

U= SBERTSF Z-2 g5 79| Bdl A2 AREE= HlolE Q] Fat thek/dol wet gt
2 5= Q5. FESE S Y HlolE7F 8 4= Q1= BERT 7|8 BE2 o

) o o, 71 4o tigt dHd Ao oj#eE A& & U=
o SBERT%:= PythonOf|A] AREE 4= Q1= sentence-transformers™|7] A& AX|5to] &8+

% Q1S (https://www.sbert.net/index.html). ofg 18- &% dWd AAIY
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Installation

You can install it using pip:
pip install -U sentence-transformers

We recommend Python 3.6 or higher, and at least PyTorch 1.6.0. See installation
for further installation options, especially if you want to use a GPU.

Usage

The usage is as simple as:

from sentence_transformers import SentenceTransformer

model = SentenceTransformer{'all-MinilM-L&-v2")
#0ur sentences we Like to encode
sentences = ['This framework generates embeddings for each input sentence’,

‘Sentences are passed as a list of string.’,

‘The guick brown fox jumps over the lazy dog.']

#Sentences are encoded by calling model .encode()

embeddings = model.encode{sentences)

#Print the embeddings

for sentence, embedding in zip(sentences, embeddings):
print({“Sentence:", sentence)
print("Embedding:"
print (")

, embedding)

[J8 3-2] mo|MS St SBERT &8 OA] : 2% AT

2. KeyBERT

o KeyBERT= HAES] dH FAE FE317] 715 7HEE Python =o]H2=] . A<i0]
A2 2ol A3t 52 Lok AP &9 1o 2EQl BERT (Bidirectional Encoder
Representations from Transformers)& 7|82 355, KeyBERT= £3] HAE Q
oF FA =, AM A W A4 5% 59 Ao E82 ¢ U olF 5 HAEY]

ey
W FAS Ao AMESL, T s FAS Aol 5% AN 25T 5 UL

KeyBERTE: SAE BAE 20w wob BA vo] 8 FA12 523, o2 98] giE
£ BERT 20| 9247|240 auge g o ¥ & 7o) SAES

49



Al 718 =7t AR EAIY BIHKIEA A LRt S ZEEIM

o KeyBERT= Sharma and Li (2019)9] d7-llA Aljtd 2d o|HAE 7|Hte= 51,
g Zd2 A} HolEBde ol 8%t A7) A=A W= 71t 719 9 V|2 AAE A%
A=FAE He AR ol A7t HolEds S3f dolec] 8l TesAE
T kHE F0la 9 7N 719 e Y At Z2A|LE ofH 1%1(4)9}
Zow, 1) ZrRlef S54Rl B A 4, 2) T A AH, 3) TR A7t HolEH, 4)
FIF LSTMS ARESH 7195 55 1Y 21 55 E33E ZEAAR LG5, APt Eol&
3 GAlCIA = ol ()2 Zol P Transformer AZEE B-E310] HIAENA

Wz o] EXJ-S &5, o] 59 7]1£9 Rapid Automatic Keyword Extraction

A5} A= e o o Py [oXNe) =5
(RAKE)Y TextRank W ETH o 9535 7|9E Fol&S I & U= UST
Domain-independent Uncleaned | [ ] TRAINING DATA
Corpus Collection 7 Coeps_ | SELF-LABELLING ALGO
q_ . < Sentence,
Corpus | Corpus label keywords >
st Cleaning N~ @@

Corpus Keywords and

Keyphrase To
self-| Labe!llng
Trammg Te stmg End Input F:?al R:s;lls
Dataset Dataset New eywords
Sentence
BT Bldlrecnonal \‘\l_,‘_:
T—__ LSTM —

e —
. 1 \/ Bidirectional
Trained Model i 4 LSTM Classifier

[O23 3-3] KeyBERT EE2XE(Z) ¥ biLSTM 7|4t 7|9 E FF && WEE(R)

o KeyBERTY] 3> AREst7] gal 7Haet IEHo|AF AlFaL Slo] pipE &d) IHdsHA
st 7|9E #E AdS 3 + e Bt ARIo] A2 Aol Hold =
H18]5l= BERT LElS 7|4ke] wdlg Filzo] 7|9t 4 7|78 =29 AZ3 &= 9L
KeyBERT+= BERTY] &4 QH|gdS &-8olo] HAES] iz ou|E 223 olF Fof

wA0] W FAI9L BeE V|9ES Ao A8 5 UL

o KeyBERTS| @3 9 o|pAlglolli= At H-E, =2 WEe, 8<% dolH9 &4 5ol
. BERT:E £5%0] 2 <lo] mgo]7] wjgof melo] 37|19} B340 = Qls| A4l vl-go]
@ol 284 4= 3. 53], thtE HAE fo[go] gt 7|9 & Aolxl= F7H”]
At 2lasrt Bast 4= 2. 3 BERT RES & o] vnz|S U= 31 e
AlFo] = oAM= ARES] olHE 4 U KeyBERT= ARIEHH BERT 2E<
719E0 2 57| wiiZol| 7] S HlolElo] oJ&st= Aol Sla. wWebA E4 Trdlolyt
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Qlofol] dfgt 719I= & Aol

AHE

o KeyBERT%: PythonolAl AR&SH &=

_-;__1:414 _:_E_;Go] OH‘T‘ ]\]—o]—

=l

Q= KeyBERT H7|AE AX|5}o]

(https://maartengr.github.io/KeyBERT/). ofgl 18 7|9E =

from keybert import KeyBERT

doc = """

kw_model =

keywords

Supervised learning is the machine learning task of learning a function that

maps an input to an output based on example input-output pairs.

It infers a

function from labeled training data consisting of a set of training examples.

In supervised learning, each example is a pair consisting of an input object

| MM STRIE S K AHA 7|2 e

=3k sk HolE7t 2 = 3= °ole

= S A~ 0]O
28 -+ U=

A

oS,

(typically a vector) and a desired output value (also called the supervisory signal).

A supervised learning algorithm analyzes the training data and produces an inferred function,

which can be used for mapping new example

algorithm to correctly determine the class labels for unseen instances.

5.

An optimal scenario will allow for the

This requires

the learning algorithm to generalize from the training data to unseen situations in a

'reasonable’ way (see inductive bias).

KeyBERT()
= kw_model .extract_keywords(doc)

You can set ksyphrase_ngram_range to set the length of the resulting keywords/keyphrases:

»>» kw_model.extract keywords(doc, keyphrase ngram range=(1l, 1), stop_words=Nong)
[{'learning', ©.4684),
algorithm®, 8.4556),

class’

.

, 0.4886),

¢
("training', ©.4487),
('
(

mapping', ©.37@@)]

[O% 3-4] mopHg E835t KeyBERT 22 : 7|9E £&

Text vector

Word 1-[0.567, 0.426...]

Word 2-[0442, 0355] COS(WOI'd i, TCX[)

Word n-[0.234, 0.786...]

Input KeyBERT
E Sentence-
! P Transformers
Text (title i :
! and E—.EN'gT aM__ | BERT— pooling— Word |
| ¢ 1 words vectors
i abstract) |

A= Trappey

—_—

et al., 2023

[13 3-5] KeyBERTE &

(“powerful
computing”, 0.5214)
(“cloud computing”,

0.4879)
(“cyber security”,

0.4777)
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A Aulso] A wd o] tat ERATE Fo) 1A B4 vk

47
olsisti, RAHE Hliol| HFet SBERT, KeyBERT Zd &85 AT

d Zdo] SBERT:= Sentence-BERTS] 9FAIE2 7|& BERT R4lo] EX dvg As
< JWAoto] T 93t HElR HERA] Rdlo]r SiEol=t| Al7to] W2 e S
%

2 AFo A= 7 E Q19 KorNLUH|o[EAIC 2 melF o] Jl=o] W 4o

Hr} A3kt Ko-sentence-transformer RES 225
o AL AAE A1 Mo} 7 A2 A FAE SBERTE YHd & 7|¥= =3
2, 7I1¥EE OA] dudste] 7=} A MIETE FAR] FAREE ok A

fto

o Maximal Marginal RelevanceE &9l A=AIEA Y82 ES = U= I3t 7|19ES

FEo14 2D AR 23T

[£ 3-4] Sx|E SYXH A LEAE M

SBERT
¢ (1R) SUIENCZ RAlRt 2% HE
¢ (HE) U2 RARY Hlw 3 SHAEZO| B2/ S K27 HE B
o (23 B2 Y9 HOHZ ARMEE 3R
o (22YY) M2VHe EZ FYE MUY, AESH, AUUE S 718 FAE A0 283}
|, MeiohAMo RS ARMSEZRE(O]:KorNLY) S5 #8010 IelFd

o (1R) 5 71T QAR 2A 1Y
o () 2EE M FI9IS 2uY U 24 ISHO S

. (':-I'I‘| ENE0| HELE 2AAT 0| E0 HEEA

="
o (BEHE) M9 7IYEE FEH RAMTE EMY 42 8oE, MMR & 22 £F
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[E 3-5] SBERT MEAIY 37| SAI=E2M Zit Qo
NY 71E [ AlEN 7IE | MEARE J1E | AY AEUR | SR JIE
CHARALRI A AR AR 71E BEALY BT
(QAIE) (RALE) (SAE) (SAE) (RALE)
_ _ _ Melerrs |
J|B7|&2R | ABIACollabo | Atsteimaim ' S =ES
T - A=splate | T
=EE+S R&D EEEY I 4D EEGIEEES
(79.8%) (81.6%) (77.3%) (84.2%)
(74.2%)
A HIT O e A HIT O e
M7l ysEaE | Asemy | seeaen | L oo=d | MIESIED
g o - =R} EXtoIH|
A& 27|20 | SASIRISIAIY 7| BRA| N
=il == ° = T JISHLRID | 7IS7HLR&D
(72.4%) (80.5%) (74.8%)
(72.3%) (83.8%)
ARIBIAl MOEA | FCIUAZYA | HEEMUDT|S | AESHAZRA
PIIIEES AlI=ES D2HEXY | ZHIZSHZ | D2HEXY
(70.6%) (77.6%) (73.3%) (72.1%) (82.4%)
AATI X AANHAOFKAA]
spgepys | o SHA | SAUAEES s g | saszpiois
2 TJHHFOIAIR QEEXIAIﬁEA %7|-7|%E_:I§HI L= 2 70dt HIO|IAI=
7|E7HE'EE 7|§7HHEP 7H':”A|'?=,4 o|=|7|7:”7|E7HE 7HE;‘<EE
(92.1%) (68.0%) (76.8%)
(69.8%) (64.8%)
] MIMAMI AR | HQaAar|gt
FANUXEN | SAEFHNE ENVES
AAED SHOITBQ|EL | HEDEQITEY
7| &g TSNS | TaeAE
M |S2RE 7| &7He 7| &g
oA (84.6%) (65.6%) (63.9%)
AL 12Nt (66.0%) (71.0%)
AACIZMAZ|EE | SATIAZIES
AAXIBRIML | HRIZEFEI|A N 7| =/tAd=E
AAMHIORY | DIZARENEY | QEISUVE
ABFXAAY | CIEEHUZE ]
i - TIEMEAY | 200kgE7IER | B10|22|ENAH
=71z =70z _
63.8% 7| &g ni=- Py T
(83.6%) (65.6%) (63.8%) == r=AE
(64.1%) (70.2%)
7| ZHBIHSA]
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1. AIEZHAE(Random forest)

o WHEHAE(Random Forest) = &2 Bo]He] =FoA AAH 7Hde] HAilzdo| 1
ARREE A Esks d11E|E58)0 7 thro] AEA U (Decision Tree)s FgsH I

oy, ERHES f=ot=d ARSEH+e A4S SHEUHESY (L Breiman, 2001)

|
O
b\ /\‘h /Q\
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I—»l MAJORITY VOTING / AVERAGING | 4—|

FINAL RESULT

g 7F7) 9(2022), Hldlolg s]ute] TEobAA HAo] Bat 7]2 AT, 7|E 22-10, FEATY
[13 4-3] HYTYAE JjET
- XEAHEYES FA 2 EFQ] &S 7&?&6}04 25 2AS U= uileg, 7+

Edje HolHNES] 729 MlEolA SHH 2R shaFY, ols P TA ==

o]

- 7} E89] o] AAHe] HF 30| ool PA O HFo Hul, BR A
U5, Y 49 Bt AEX7 2E

o HHEAAERZ] FHL2 E7 o HFol AT = 3lom, 2+t HolE 9] &5l
= LE

A 92 52 AL 9lo] Aol Hloleje] g3}y Bolsht, AREHAE HdL
Ee} Be4E St o2o] B We Alzte] Waste] A% Algto] BojArk: wle]
ohe

58) Nd® &A: https://www.spotfire.com/glossary/what-is-a-random-forest
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o Albadi 5 (2019) 2 °l#o] EFIE] $u4 S5 HEd= b Slof ofdol 32 st
A £ Qe AR 3 2de Y ZHAES 47000

59) https://heytech.tistory.com/149
60) Albadi, N., Kurdi, M., & Mishra, S. (2019). Hateful people or hateful bots? Detection and characterization of bots
spreading religious hatred in Arabic social media. Proceedings of the ACM on Human-Computer Interaction, 3(CSCW),

1-25.

87



Al 718 =7t AR EAIY BIHKIEA A LRt S ZEEIM

- o] 22 Wl A3 BAISH 7|1E E77 ofgte] RolAE AR AEA ok
A0 Ueht Qlo|, ZH=, FF U UEYIL 7150l tfet B4 S5t obgolst
o] % 7ke] Zpo| o] s K1

R i e R
A EAAE mdo] w5 Y FuETo] Aol ol Fow vehd
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)] = B =(one class classification), TFFA 2 AEHAJo] 7|dst 5y A
(diversity and accuracy-based classifier selection), H|°|E] % (data imbalance)
A 4 59 olfE FRHCeE tE "art vt A

o YEE(2019)0L AYLHAE BDS T 31474 £20] AFEF 288 Aol
Bl 7k AGAA, SgElolEd] F710] Biet Bl aEe U

- SheA] =22 sHe] =20 o] £ €95 1in 7 ¥FolH, St HlelHzt

Eo0] Slo] &R TAZY 4ol Astsle BAZF AU, ol 2] A

2. SVM (support vector machine)

o AZE WE HAl(Support Vector Machine, SVM)2 HAl2{d 9] A x=sks el = st
2, F2 BE7e 39 B4 A-8H63)

F

- HAlote] BAISFARR] Vapnikol oJsf A& &71H S57|HoZ,
FEAE AZwAZE HSAIA UEt ey os E4ok=
29 (Hearst et al., 1998)

61) ZAAA, & K4, (2016). 719ASSH gt AW ZHAEO] S& AAFAAL, 32(1), 187-211.
62) A= ?ﬂi‘:—j IAEE ol-g3t = a}gﬂl {—EA ApgEqol gt A FEBSS]|A] 36.2 (2019): 57-77.
63) /4= €A https://bit.ly/420fdQg
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V. B} SZ 4 XY MHIA 7|2 et

- o] 41 FEL HolHE EH3l] Yl 24 AA(Decision Boundary) T 2] 2HH
(Separating Hyperplane)& 3t= A< Z312 otn, Hado] Yehtr] A 7 375}
1 A2 HAlYY 2d® F9F (Son et al., 2004; Ahn et al., 2005)

- SVMZ Holg] ZJIESS A2 T-dhe 229 23S Zoto] F+ 7HHEaLe] 119

- "9 dlofgdl HsiAe, 78 EFE ARESIo] HOlEE w2 AFEoR ekt & A9
w7t 7hsstA &

@® Class +1
@ Class -1

Zt& : https://velog.io/@shlee0125/%EB%A8%B8%EC%E8B%AO%BEB%IF%ACKEB%EB%ID-%ECHA0%ISHEBUBACHAC-Support
-Vector-Machine-05.-Why-does-SVM-maximize-margin (2584 : 24.3.8.)

[23 4-4] SVM 8=

o SVMO| 7P TIEAY A aeHoR uwa He So] AEE HEo] ol e
) gorgicye o) %BU%, A1glo] Helow SVME 7S 1ol 3 et Ffolds
71&HR B4, ESEA BR 5o SVME B85t0] EA9] 182 uigtos ]z ol
WrE EA0] Rolsis 24 #5s} 5o gid 4TS S vt 98

- 7498 & g Q00HE FREA g e o] BARSE $21 dol AAS
OE SYME SHAIZ F Al B4 8] BARRE Sustgon, ¥8 48
£5) b 98 FATPPOIA Lol ot thE oA BARRC nX: 4% 1

SVM 719t 4 &5 719 A4S ERlod

b |

or|, 4% A3t 714 7o) W] He4S BAER Feher} s A0 et
olo} uithz o] 7SS HBEL oo whuldste] Sletshs A0 e

- ZA7diek. AFL SVME 0|83t E51A BR7|9] A @ 31 B A7E NPt
o

64) 73], & HEH. (2004). SVM < o83t HEEe] 7|Wt 7|&HE £A4 Ahs BRAILE A, A71dAe8l==2A, 8(2), 186-194.
65) BEHY, a5 & o). (2010) SVM o83t E51EA HE7H AA 9 TR AVIesddTased., 38, 115-128,
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Al 71Et 27t SN A

o WEAY R Yus

A7 T 24

- AEF & 0]%%2013)-% g
I FEAGHE AES vus) FHES vud A+

score oA %@EE} 233¢ o] wdo] HlwF

SVM= &85 &

LIIXIENA =Lt S5 ZEEIM

Feg = e d

1407} o] o] &F o

I 4-5] SVM| EITHE67)68)
2 Falg
= o XM G[O[EOIM T & RS0l H|w X K2 0| MILE HIE0|| O|El | Lz
2
=° | ol oizeptEtE
o0 LIRSt L Slax(MY, Tk, RBF, A|IT120|E 8)E AKZSI0 LISt R39]
23 mee HO|HO MEg = US
WAe K| | ORNE ZCHetoh= #2|= Qloh HAetol @{30| iAo = I3
28 8A9 | . _ o _
SO | HiHol 22 2une HSoRM Bu ZY AAS HEY
[oknke]
A g0l ol | Moz SEN ofiMS & 4= Qll, 2 AV ELoAL IXHEY E2,
YIS SOl oiAM0] OfE &~ US.
CHEE HI0[E | 2 1= ARO[ H| WA @l A, 01 2 H0|E MEO| ol AlZtAL7t 31T
= X 250| BOHE = U2
AAYE EHE | H0 A U0 TG0 ARHO| CIO|E Hsbt Has
El':é—l DHthﬂ# MASE HYE MEHTF Q7S AXQ OGEK|OF EXIGH A 0|2
EH =Y -IE |_—|J—|' HHL =© |3—l—l-o|' ||_ =/H= T MO
L=

o Az A, o7 &

o}, zpfo]

Ao, 24 D B A4S TSI

= LS | AN =
240l A4

[E 4-6] HHEHAEC| 20}
28 =0} Foug
0|D|X] Q14 O|D|X| HIOIE{OIA S7 ML HEIS Aot 25
M| 914 RI2, O181, S QIS 22151 ABE
BAE 22 A O £, 24 25 S0 28
MEHs Tl 22 QA HOJE] 24 SOl ALg
28 24 A8 93l BL, A A 24 S0l K8

66) A&, and 155

(2013): 350-355.

“HHHY BAEY] PHERE

R SVM 7IRE 22 7d 719" HEISS A AZE O 9 3-8 40.6

=

67) https://velog.io/@khsfun0312/SVMSupport-Vector-Machine

90

68) ¥4, et al. “E3P9H FAS 0}g A4 Wl @ 25 AmeiEo] AR 17 chebiAksts] sienhsl (011) 1034-1036.



o George & Vinod (2018)+= SVM 7|®H-& &8st FA4HQl wdyt A HU-S EFol=
b2 AXF L™, £3] Enron HOIHAIENA & 752 FE357] #8l 714 sk&3
NLPE %-869)

3. Yo]BH|o]Z(Naive Bayes)

o Lo]H H[o]Z(Naive Bayes)i= Hlo]XIQt 0]E2 7|9t ® She M4l YalgE70es
F2 5 Aol AREHE, E9] glAE dolg £4 @o] &84 (I Rish, 2001).

Naive Bayes Classifier
; b — P(BIA) . P(A)

P(AIB) =

‘7 / P(B)

Z+&: https://zdnet.co.kr/view/?n0=20220725093548 (Z£H<: 24.3.8.)

[2& 4-5] LIOJEHI0|= JHE:

- WolH(Naive) &, o532t §40] A= SHH ol 7Hstd &g ALtE desishe
ZloH, Hlo]Z(Bayes) H2E 7IRter A & v 54 S0 £ e AR
= Ao=, AR B7F FojFS Wl AR AZF dofd BHERl 27 ST Hlol= HEE

ol-&e 7L o = =S

- WolH Ho]= classifier= F014 5450] A= SHUS 7Hgshke HlolAt &5 94
o7, 3 B4 TA7E & EA4Y Al IF= VIAA Ferral 7S, Hol=
FEE BEUE 24 229 248 S5 Adsta, M 2 52 7K 2HaE
o= Azlz Al

o WS st AL ShsHlolHRE I SE, 22 HolHst Yol 949 HS
ol BE Hojel9] 542 Sy Akdeleka 7Pgat] tie] B4 Eiol A3t
U e B mdels Akl 9 4 9e

69) George, P., & Vinod, P. (2018). Composite email features for spam identification. In Cyber Security: Proceedings
of CSI 2015 (pp. 281-289). Springer Singapore.

70) 7fd% €4 https://zdnet.co.kr/view/?n0=20220725093548
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Al 718 =7t AR EAIY BIHKIEA A LRt S ZEEIM

o Uo|H Ho|=z £79] 7MY & A2 A2
o=, 5007 B9t HlojERteE o]FofZl A2 Ho|E oA KoBERT &

U= 2NE B

- 2314 5 (2021)9] oA A, B, C, D 5322 - =19 FAE gh=ro]A7]
=471 ©@UA| 300702 & Yo|HH|o|2, EXAE 34, KoBERT 2@ ARESH
AsH71E 3t AT} accuracy 715 KoBERT 54.5%, HWo]EH|o]= 50.7%, ixl.é‘::],ﬂ—‘ﬂ
44. 7%= EAAE AR 9451, KoBERT 2@y} 43 Xjo|&2 HojA|= 45
HAZ (B HAE Holg 45 7197

—_L

N

m'r

B 4-7] L[ H0|XQ| HERH7A7Y

7= ETIE)
DL UE | 70| AL, B % OIS S5t 8
: 0[50t B2R| X207} B0[a ATHHOR M2 ol SSHOEZE 22 458 o
e | oo
g_xn_l ™ MO
TR O : i
o ene eojel e Txtel HlolEi B s
=
U5 US| OEE A Fyuns A P4 Us
e e oy | 5 S| SEOP E061T SEORI= 70| IR 291N SIS, 27l
SOSEETE | o ol po E05 S LB RS SSEHT HetR BRIZARII IS
o | 2o Jfs | G0N S& I ALK B A9 BNE0| B4 4 98
e AP | 21 5501 e ol oToIx 218

o Ho]H Hlo]=9] &0 7P @ol ¢H A2 A Hd FEFPor, 9AE ER, 17

VS| =] }\]/\Eﬂ ‘—_-oﬂ J—l‘mﬁo]—ﬂ] E]-_Q.

=] =
o1, T

[Z 4-8] LIO|E H|O|=2| EEF0}

#gE0} *2UE
AU EEY | 0|HUS| HAES 2X510) A 0SB
2M 28 A T Bl =2 5 TR 240 FE|12] R0 A
Uy 24 42 DICIOL, i SOJA SBH B2 25X 28 20 88
o)z gt B} GOJEIZ EA5101 S5 R0l W 71548 05
FH AAY N80 HEELI O H58 HIEIOF HEOILI HUIAE 58

71) 23], et al. “KoBERT, U Hlo]=, RAAE] 3lACJgk 0] 27] YR A= 17t % 435 BlaL” S Ae|als] Satioh=rH
28.1 (2021): 501-504.

72) 234, and &4] “Uol B Ho] ARt BFRALL} IAA] F21E o83t AWHY HE| AJARL” S Hes] Skl =T
29.1B (2002): 223-225.

73) https://bit.ly/3SoJolV
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V. B} SZ 4 XY MHIA 7|2 et

o Shirodkar 5 (2020)> E9IE dHloJEo] Histe] Ho]BHo]= A1 eSS B-EIF A7
X (sentiment analysis)& &3 A7 AHE ASshe 714 s ZES AP79

- N-gram¥} POS-tagE EX O & ARE5h= Naive Bayes -5

1=R=
S WAAE PA, o L FUCR BRsky 44 B4L B9 AA AN o

- E9IH dolHzRE 4 dolgg A4tk AA AE 2] et B AHs
714 S BEE AQks] 98 204 DA AAAE FAHAOH, 71 ATHE Hol
o That 7P AL AN RAT AA B et B BAL AgstE o U

=4
2HE 42 7 WS A= 7Y

o o]A7] 9J(2010)= e ARAEY TA|HoA Sk&=E-S §840]1 X540 7 FH51]

Aol AALEZT HolHHo]= HES At sjo|He|E {29 FHALHS AA

~|

- #2l0] A&t =olu QT =2 OLglc—r DB} 2mdE 53 #7142 4
S THEOF SHATAIY SAA B

_9_
o A= AFAEC] Aett == Ee Oé%’@ e TRtk gEEAdl Uit & 22

Z
EASIYT P47} B S AT BA% v wet 4EAE ge Rojsha
ol EYE FUTA SAHLNZ A

- 7|12 "= 7 A A" 33t EASHOver-specialization) 2419} o] &2 14

B7PE7E SA 7] A7 Ateae AT ¢ /Y E9EET Y 2AdS

A0l siastA o, et Zofolld Esdhe dHAES LE e FHEE s A
F7F A+ 224 AA

4. XG Boost

o XGBoost (eXtreme Gradient Boosting)x= HAH W
7

Learner)&< AH R SIEA1A, 11 d558 298] 4t HSLdS Ues 7S

JI

- HAIH YoM G ARREl= AAE SE7IRe] &da1E]&C 2 tiangi chenoll &) A|¢t
=(T Chen et al., 2016)

- XGBoost= o8 7|9 274 EgE Zgsto] ZasotH, ZF Eg= oA EF9] o7&
Higto 2 ShEE|H, o33t Ht W42 Hdlo] HALE HRFHoZ AN

74) Shirodkar, M., Nimbalkar, S., Ingole, A., Mishra, P., & Sahu, S. (2020). Election result prediction using Sentiment
Analysis. International Research Journal of Engineering and Technology, 7(2), 2855-2857.

75) NEE &3 AAR. "HA=ES AXA Soke wAlHYT, E=3H (2022)
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Al 718 =7t AR EAIY BIHKIEA A LRt S ZEEIM

- 7} 9H=oA], XGBoost 29| 52 HAsie WFor Eng Z715, o] 1]
A IFEE Bad 7ME AL HATE A5 SIat Regularizatione] EFE

Tree 1 e 2 iz &)
7t 7t
E £
x| x|

O:]AA'I OI‘— EE'_lE ) = b’%ﬁ},b

Ol-ﬂ |7(O[|__||:_t.

A& © https://anodos.tistory.com/entry/%EB%A8%B8%EC%8B%A0BEBAIFSBACKHEB%EBRIDUEC%H95%BCHEA%BI%A0%EBY
ACKACHECHAC%IB-XGHEB%BO%SONECHEABALBED%BA%BEXGBoost

[28 4-6] XG Boost HEx

Ol

o o2 EZE 2dhe WIE 7IM= AREdI w2 et A2 Ao, et 7389

dlolelo] Tjs] e Quist 5L AT Yont, B2 Fe mde] B4k Thago]
£ 5P 18] wHo) BRES 2Hsks soluretilg Fido] Wa

st % 9lof of
[E 4-9] XG boost 2| ECHHE76)
& FRUE
=245 CHE 2|50 K2 QA2 H0|0, HI0|HS| HES &M SEe + UZ
HH X2 SSM01 BE X2|= HE Si50| 7ksdt
At DB RIS fI8H 71801 /U2 (L1, L2)
fod AR HO| M3t SN2 S0, 27 & 37 2H0| 25 A8 4+ U
s ZEEX| M NHMCE AEXIE Mg = U
HE2H| g5 BIoly| flet Lt BIIKIRE M3
mIX|E Clopy | K 2R B YHT/ZUS/MRE/F score SE ISt 279 29
MSE, R-squared S2 Al87ts). OIE 284l tIEs2S FEXCE Hoist
T JfMEt A 912
R B U2 ol0|HIfZH|E7H QO FE0| S8 4= US. B2 I7HEH+S2 Zsl0fsk=
B G, 00 B2 AlZtH =20] S04
oMol 022 | 2% E2lQ YYE017| R0, 2O 5iA0] ST 0=
Cix XA U2 H22(et T2M1Y TS Q71ok= S40| U oIS QotH, HEX2|S flok
- CPU Z0{7} 0| Qs == U
AR
HOJEfAI0IAS] | HIWA ZE2 H|O[E MO = 2ETO| 2I2i0] US &= U
Sk

76) https://velog.io/@jjw9599/MLboostingconcept]
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V. B} SZ 4 XY MHIA 7|2 et

- XGBoost= it HIoJEMoA £2 52 HolH, aitz oz &o| 7isste 53],
u 2 9] =7F YA Aol 2 NLP 2ol 2ledsal, E4 S8 =8 AXlste] Rdo]
Sk 30 T &2 TAE AAT 5 o] ko2t B2 Ho[EAloAM Rde] s

= A= H ==°] 4

- S8 o) HolOIAE FATe) 1) Slo sl elsolt 4y

M= B2 Akt Zlarrt BT 4= qlo] & HIAE HolHE UE = tle= A
Sl X~ olo
2 T MNRu

o o| EF 4 tF FHA EF B4, 22l T, HA|E BEA 53 9IS 5 T3t
ool AL&
[E 4-10] XG Boost?| &g220f

ag=0} Faug
28 20f A8 B B AP G|
MEHES | QEAHOE 24 Y T 050
0J7{BHA T2 70 05, FIZ FH AAHY
713t 715 Bk 0, ') THE 24
Relof M2l | HAE 22 Ay 2y

o XGBoostE &8sl AZE5EA| SHE4 U dlojgd] igh 7HHare] &<l 9 gaiA

HRE A5eA7] g A7t ST

- 7dz 91 A 17,7009 HlolHE $45t9, XGBoost @3} Random Forest
ey} vl wste] g0 9AE BRO| A gRlstlen, 1 A3} RandomForest
of tu] XGBoost?] H&wr} Autdog =A yehd

o 0]75% & FH5E(2023)2 XG BoostE &&oto] 7|A k5ol 7|5t AFAolA 2] 7|HH-&
g-goto] FARRS] EFE Asdiols HS AR

- H|"W*F(confidential treatment, CT)E 7= Ul=r FA A S AEA 8-K FA19

AsTES st AFAojA 2] (natural language processing, NLP) 7] AIsks 2d-S AQt

- XGBoost 2@} Q15417 7|4k EmbedMixed, BERT &S H|wslGS o, Ad-e7t

BEE7T 80%~90% AtololA A= Aafele 2 HQl XGBoost ©0| 7 =gt
de= EY

77) SHAL, AldHE, & o|&7]. (2017). RandomForest & XGBoost & &-831 g=o] HIAE B A2EHA] 34 WY go[HE
SHoE, FEEYolHEE A, 2(2), 95-104.

78) o™, & ZFE. (2023). AAoiH e 7|AERs 7|HE o835t TAEAY] AFeEF Confidential treatment & 7F 8-K BAIE
%402 The Journal of Society for e—Business Studies, 28(2), 21-36.
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5. KoBERT

o

KoBERT+= SKTBrain®| AF0l&2lE 5l AAlste] 5708 BERT(Bidirectional Encoder

Representations from Transformers) 7|§Fe] 1o} wEl79)

- KoBERT= EHAXZH(Transformer) OF|HIAE 7|40 g Sh, 3Hto]9] EAS 11

3t Abd e Qo] welo]m, BERTY] 9P 54 283te] 54 U wolo] g
Ho} G sioksha dFolo] B olflet BY F2E Ao

ol

SKTBrain/KoBERT oy

;z:‘lf:ddmgs m‘—"—‘*’—ll—‘—‘—u—”—‘_w,

B -DID--D--DD
i I8 &_\ iﬂ Iﬂ Li lZE_«] IE_aI ‘iJ jil !iJ ﬁ_\ [ Em'

SK'%E{I—Z-?_iOfﬂEIMI%
R 0GP
SN[ | 2019 108 e | 202028
B30 | $I7 1500912 5a0091cH0), B | iz ke00ne sag0ercion, Fe1220002
g | FrAROIORRE 22070002850) | 21 162(Ci0), 7 [Efo40012 Y Ba00eicef -
folef 1600212 B2008IEI0N & 2068 7| HARE

s A= Mg 2x) AZAES  SsER AR, | AR QEmOIA KoY Hus)
#BH | JPl=shue o i mEEE)
#8721 | T2 BERTR018Y 108 274 DEA GPT-2{201841 28 3M)
iz | BERT St=0iMs 74 2 GPT-2 2t=10jads et 2
[RIS=755 KoBERT, koGPT2 ZEME A%]

Ag oA, SKAHES Aojils Aol o|8A §=olE 724 (2020.10.12.€4F 71AP), https://www.ajunews.com/view/202

.

01011091342159, (&4 % 24.3.8.)

[23 4-7] KoBERT 7Hgk

KoBERT= =olofl Eafd AbdskaS s3oto], et=ro] £39 £dS a2 0= sk
g 2= 9lol}, T2 9loj9] glo|gof| ti3] Yulslsl] ojEe 4= 9on AFAsks W njA|
24l gast ss A ALt vl8e] gol 228 5 3=

- o]xe] BhsE Qo] LS AFgdte] AL HolHRE ARHoR BHS SHEAY 4
95}

oA, AP B 2lo] B2 e Y|P B8ato] ot Ajsto] Az Aol @
> A

- welo] S5k glojelo] ek gole] b WSk £ 4 90w, B dojeg
7oz A ZEE] o] SR ol gt Agelit AdE 45g vl

79) 7fd% €4 1. https://www.ajunews.com/view/20201011091342159
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NEE &A42. https://github.com/SKTBrain/KoBert



V. B} SZ 4 XY MHIA 7|2 et

E 4-11] KoBERT2| ZITHzs0s1)

T zoug
OIS M2 Of5H | 2 LY T T0o] B2 BT Tfl0] 21012 OlaHat
o BHR01 &%5t | BIR0I0| OIS, YN SA3 Ui AN 231 DS NS
b =2 M5 | CIR BIE0] XI2M0| 2| IR0 P40t 452 2015
Cigst 88 715 | 28, HOISH, 2 24 S 012 2010 X8 I5E
RPICI}, 291 22 ENE 22 MAE2 ARSEEE oiof 501, Sof0, 0

>
;O

e
|19 FO | Dlo

MSOll thA7t 024 5
SFs 2IAA QT 1Ek = AL XH 0t M2 2

Jo| =y | A 22IE 0Y2, S5 5

SrFgE 20 el | F= =010 Sat=0f A0, H=0{ X2(0= MY

Off 57| DM ZFok= 0] =&

Mol

o KoBERTE: §Ho] SIAE0] 7S AvbA0R ofsJsta £4% 4 glol, AF ¥, 24
Hejo] Rz SolA 7y BAje] T8E 4 oM, BA, A 714, G 5O Haeg

ol el nelE Rk AdelA Hold H5S 1Y

)4

[E 4-12] KoBERTS| &&=0}

2820} Foug
2 24 A 0[CIO}, 2/, T2 TS SOA 2R
o4 28 AT, St =2 52 VTR ER 2R
71 ey 3019} CIZ 910f 74| o] Z1Q{0] BS

3 RIG1ARI2 Tty QIEHOIAS 9I3t 3% Ti

o]F5t 5(2022)2 ol FA FAA A AEst AHEE FHok= 1Yl AFE KoBERTE
o] gsto] AY7ss AIE 339182

0,

- A1A] ©F 1,00001%50] AT o|HANE Aol Helat B} A119) 37H1 AT A Fel
AAAe], PEAILE, ARAA /M2 ERFEE 5121 F(Fine tuning)dte] oF 3
80% ATEE K= BF Lyt Hio] Susis Holo| Auhut AIRA|, ofeA]
M B AL e EHL ol AU FASHs AP/ AIS A

80) Lee, Sangah, et al. “Kr-bert: A small-scale korean-specific language model.” arXiv preprint arXiv:2008.03979 (2020).

81) FAE, and A=A, "ol 71&EA A4S 3 BERT 7ute] ERud.” sh=daiAss]] 25.1 (2020): 203-214.

82) ol&st, +HY, olFHE. (HEEA). KoBERT 7]9ke] A7id A5 24 B A tfehitydaets] #4853 =24,
7N

97



Al 718 =7t AR EAIY BIHKIEA A LRt S ZEEIM

o 1o} o gto] Qi AAlE 71gste] AAE 71 Sk weo] WAYE sk et
KoBERT =4 7|gt Q:,Lﬂ 2|3y 83)
- O ElolEs E1°]E191 =03 5= diEst] f8h Hloly LHAET 7IsS ANStL

i

Hlo]& ot A UAZES AAsHHA] 191 EY(Fine tuning)?t 21}, E4gstal
11131—?— 3 74 glolEo tis] 5 AA52 80% oA A7 EnvBERT &S AA]|

o BA BER9] A5 =o)7] 5 B FHe} 7|9= ARE RE ARSSH= 0% H(Dual
Approach) ¥ Eo0] A8

- gho] WEAE APHERES KoBERTE ARgot] &9 JHE CLS EE FHI= FE314,
7191 HHE A8 7|95 IS Autoencoder?] IA HEE B0l shte] HEZC
2 AAdoto] ARE

- A BHE FARS IS RARANTISY 27 RED 34 24 F B4 )z
SR 40,1309 EA0] B 83to] S Syt A, A Wilo] £4 AR EL dol
AREke Fgoto] BA ERE A%shs 712 s vs) A Swolq S5
e Uee 39l

Rk

o)

6. RoBERTa

o RoBERTa (Robustly optimized BERT approach)= ¥4E et} Facebook A7} 7idt
gt BERT(Bidirectional Encoder Representations from Transformers)2] 7i4% HA
O =%, BERTY| 94 op7[HAE RFAISHAA S5 WRiF} tlofE A= W2 2 &slsto]
AeL A7l Aoz dEA o]_.85)

- RoBERTa¥ BERT*9] ¥ O&, o 2 ulofe] MES} t 71 84 Ak, o 2 #2) 7]
52 5o BERTS) 452 F4A4 (0127 @ 222 uin] 314, NSPAA, 5 A4
2 B, 8 e, 2 HA o)

‘—I.E_a

- RoBERTax= o1715] EfHAZ 7|50 25 ARESIH, 39

oF
232 B39108, BERTOIA A 2 714 34 7]%18 4%

I e oot o
At AAS ] 52
AN

=

83) Kim, D., Koo, J., & Kim, U. M. 2021, January). EnvBERT: multi-label text classification for imbalanced, noisy environmental
news data. In 2021 15th International Conference on Ubiquitous Information Management and Communication (IMCOM)
(pp. 1-8). IEEE.

84) Yoon, S., & Kim, N. (2023). Document Classification Methodology Using Autoencoder-based Keywords Embedding.
Journal of the Korea Society of Computer and Information, 28(9), 35-46. https://doi.org/10.9708/JKSCI.2023.28.09.035

85) /Md= &4 https://sooftware.io/roberta/
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B} S3 4N K1Y M| 7| @

Sentence 2

Sentence 1
b5 ¢ https://sooftware.io/roberta/, (A58%: 24.3.8.)

[213 4-8] RoBERTa 7HEk

o BERTHTH ] e Hlo|elg AMgate] Abaiaisslo] o thofsta Lilslel <lof ofs) S
Z7rS 4 Qlont HdlS ARESlk=t| A3t AAF Aoy WEe7f Wol] "Q
- RoBERTa: BERTQR= ﬂfq FO] oAl ARE FAolal B4 &R7Mo] Sl wi&o]
o] W2 3<% glojHE &8 & lon, ulA| 2 Fofl T NLP 2o -85t
o o8 AT
- RoBERTax ER%E B 12 E 7HX|AL Qlo] & AJ7to] Zojd 4= 919, RoBERTa+
Z719] F=2 0301 | < T3 7REE 0], t=ro] A|Yo] ERTEE}% AHEY 4= U=
H 4-13] RoBERTa®| XChxise)
S FoUg
=O M= | E|x{5lE Bi MO QlsH BERTHL} AlS0| SHAlE
OJEISF M2t O3l | 2 L 2t CHOfo] QeISt B2te At Iiof5i0Y QI0{0|5H7 HEtsHA
g 2.4 CIOFSH X1010] X2] ZIR{0] K02 X s
C H|O|E sk
T2 T S | 2 tiolef Mot 21 o1 Alelg 597 TE0) SEE 10! TEIE S5 + U8
o
il = HI0]E19} BHAAIZIO| ZI0{ ZTE BlAAT} 00| LRSI HIET| BlS
o ErSR M0 MSS SAJSI7| 95 MUt 0| WO & QIX|Tt 0jHS
—0
AFIBHS GOJE | CHEEO| CHoFsH HIO|E{0| Q15| THE0l RS Qko| Hl0|E{RH EXHE A AS BHA0|
goj o= | HEtE 4 Q2

86) https://velog.io/@mmodestaa/RoBERTa-A-Robustly-Optimized-BERT-Pretraining-Approach
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