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1. A& o7l RE[4]E ol&dl BAE AXi, & 1% #Zo
olF FAo] FEdE EHOA A BAM EF EA
7223 B21(Sentiment Analysis) HlAE do]E(Text = HI3H7] f13] 744 dol 54 A& 18 244
Data)ol Al ZAS BAE ZA wE ¥AHor EiHae w4 TS ASddH
2H9S oJu|git. #Ad 93 A EREor s u
ol B4 AAES olsdste Aol Fastt1-2]. 2 2. FH AT

NSMC(Naver Sentiment Movie Corpus)[3]¢} Z& 3=9f
7 A dlol”Hdle= AAl AbgEol g glhol7]
o] Hoj2ay], 2rEw ) QERe; 22 EHAd 2
wol &S A4astA old|sty] e wAZE Ak E
sk FAY HAH olF FAol TFEI= TS A
Aol o] A7|= A7 o} ¢
dolHoeo A 4 Toje} FAgto]r) 5E8)
Al HolF

LN &4

SN o2t AR OXI20 & UL | 2 F
WE R wsio S=2s B

Of AFAEC0 BHe= HIl= 2 Zotul e
XSo HAJY=sM 2+5 2I] Ao 3
E2 Z35iCh. obXIeH AL 3

Ao E 14 FA EAE B2
UER = of "ol oAl el 3ol Aol
el A mhA k] U2 Ao w Wb
ootk B ERoAE EWA QRE nee

HT A A4 d3e Jyds g8ste WHol F
2  F35Act. RNN(Recurrent Neural Network)Z}
CNN(Convolutional Neural Network)el 7|®¥vst A7} <
PFEAT £ TS BATG[5-8]. [5]& TeAe] o=

£ yetstr] fldEl (WS o] &3 st3), =0, NS &
Alel AHelE B3 mdS Aok, [6]2 LEE X
gsl FojAle] At FEA, E, ALE FAY 1
3} Multi-channel CNN =Ed&  Aer3lic), [7]&

LSTM(Long Short-Term Memory)¢] A (Cell) I 7]E T2 A
Fo] HdHo=xg AAZ Parallel stacked Bidirectional
LSTM =2¢ +%2E5 A ¢kgich. [8]2 LSIM 7]Wke] olof =

9 (Language Model) % 3}uel ELMo(Embedding from
Language Model)& &83h= A &4 BdS A|okglct.

[1]2 NSMCell =3+el

AE AA Fex 49 2
Iz o= BNETHT JHAE SH=E X 3el=
WS Aok, sk, Qo] RYUS 8% FA¥a=
gtEote] o] g3t AFEo] vhgd Ao AT okl A
=2 AT &S Hola gui[2, 9]. [2]& YWUEAEE
71 EWRAE W (Transformer)[10] S 7|HEo 2 A of
el w) AU Z=(Self-Attention Mechanism) @} Aol A <]
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BERT(Bidirectional  Encoder  Representation rom X 2 A AL 7=
Transformers)[11]1E &-&3to] A A4S S, [9 STV EE PN ST A
T BERT R oA vl sk winjc} lejo] dhofrh HA o c= o7 _o=
2 vhazgol B+ QRS AN RoBERTal12]E 283 BERES oS St
of 4 BAS YT, BRI FH ATE 2 lhe =2
ELECTRA(Efficiently Learning an Encoder that -1 T3
Classifies Token Replacements Accurately)[13]+ 0 8
Generatordl Al 4ole] wolg wagstn oS3EZ 3 + =3
%k b, Discriminatorol Al A3t o] dell dls)A +2 e 23
ZF goj7h A dE T sdd AJA A FE ALAA] o
Z3 5= g&ett. B =RoAE v]E Ay zeks  oF & 3% X 29 VlEoR A HyE FAT ¥
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(F”T\ ,q(s“; A%Ji A%:}‘ A(gﬁ:} S E2{+2} F3IC. oFXI2F MY I|CH-2}.
Em;‘ Scaled dot—product _‘l ¥ 394 FA BAE FEo] ZAH T BEA ho]d
HH CH dgsel 44 et RaE A4S # 5 Ak
Emb, D
b, "‘E‘” “‘.” ’”“ e 3.2 A4 Ag dF AF
Emb,, Scaled dot- product Attentlcm J|
N ﬁ- E A HAa dF ASoA+= LAN(Label Attention
Embscore x Network)[15]¢] T%E 279 AlZo=z FA3te] whol
il wg o A AHS O]Hﬂ‘ﬂ(Embedding) WEe AL
ELECTRA Alikste] 7} ‘:]roioﬂ gk A4 AFE oAS5sch, a9 1
) ANA B BLECTRAS) 229l wo] Tl H%Ei olth. v
N =) AZAAE B ARE wadsts] 9a PBF LSO
A F Adstel A FAe nest 2o
91 324 B rd dA FxRe R -
Rl = LSTM(E, hL.,)
S99 18 R el Ake 4 B4 =9 A4 ﬁl—LSTM(Ef )
Fzolm A7) ELECTRA, 74 A5 & AZ, 4 2 = [k} R (1)
A AFo 2 FAE "]E]—. ELECTRACI Al 8 dHlelHE ﬁl—{hCLs:hp---:h}EP}
ol tho] & WE (Vector) S AL A A5 9
5 AlTolA 7t doje digt 4 A+E stEetd, vt 2 (DolA nte Ak &9 el (Forward Hidden
Ao 2 g A ATAAE A " d5 Aol State)o]™ hl: <Wak(Backward) &Y AFEjolth. Rl
A E9E MHE fdgo = ALgd] A wo] T =4 idA dAd A e oY ’e}EH% AZs HEo|t,
£ st A Ae A = el 2ol gyl vkl 7 ol S Jehys
Elojt}, tgoz, Hlyp a9 1«1 A4 HAg dugl
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AALE 7] 98l Scaled dot-Product Attentions AF-&3}H
TFAL g Er.
A(E;) = Attention(Q,K,V) = a*V

Q = HLK =V = Emby.ore (2)
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a = softmax( )
h
T (2)0lM AR A e dHEe dE 2713
(Random Initialize)ste] AFgghom  3Shz Igoa] =
d(Tuning) A, dyp= 43t grolm 3 A s
A9} sdstth. EI AE)E AWM e o]n 7t g
o ud A A HE7F AxE 9HE yehidg.
WA Aol AAA LSS E8¢l Hlo} ofald )

B A(E)E A4 (Concatenation)d}e] 42 (1)¥} &
o Qagey 4L v g,

h? = LSTM([H'; A(ED], hZ)
h? = LSTM([H*; A(ED], hZ)
h? = [hZ; h?]
ﬁz = {(H%Ls'}_{%' ---'HS%EP}

(3)

So®, H2 3 Embgyr o ©alte]  Scaled dot-

ProductE 438ty 424& Sy 7o),

Q* K"

A(S) =

B

Q = H% K = Embycyye (4)

4 (W9 ASHE ol &3l 7 wolel g 44 A
S gt 2ol dEa,

Score = argmax(softmax(A(S;)))

3.3 34 &4 Az

h3 = LSTM([H% AGS)1R2)
h3 = LSTM([H% AGS)1 R3)
H? = [h3gp; h3is]
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w4 24 AFAE mdle] dZe a4 A9
q 3o Az AERNE ALSBHES S5an 54
e et g

Hy == ) falog () ©
n

2Rt v o vk 24 B4 g get
0.9, #4 Bl A% g FHE 0.10F vlgol
Hws 44
4. 49 7 2%

H =Xo| A A}83F ELECTRAYE 20GBe] 3o 917]9)
o}, 72 dHolEE AME3ste] APd S5t Rdolr),
Egk A3 dolHE NSMC HlolHE ARgstglon sk
dlele &= 1590, 37F dole = seE FA=o] Q.
NSMC dlolgle] X3t mHol2ar] QFE HAslaelr] 9
[4]& o]&3t Hojrr] wyg = A&, % 42 2
=R A AbA <53k ELECTRAS] &8 wE NSMC do]
Elo] A5 nlno|t},

¥ 4 ELECTRA &89 w2 NSMC A5 vl

Model Accuracy
ELECTRA + FNN (Ours) 90.38
ELECTRA + LSTM (Ours) 90.57
ELECTRA + SP + SA (Ours) 90.81

¥ 1olA4 ELECTRA+FNN<2 ELECTRA &% % Egu
HEje] FNNS A&ste] 744 45 33 &2
ELECTRA + LSTM< ELECTRA <

l

o2 [ad F Ad B4e 3 2dod
ELECTRA+SP+SAE 2 =&olA  Aljbet= W<l
ELECTRASE 774 o] o5 AS 2ela 7344 &of &
T wAE 1Y A4 24 ASE BT A8 o]
o AR A, 2 mdelA At Y dol 5 =4
& g 4 4 Bde] 7MY F2 Ao BT
# 5% B mwelA Algkst J w4

RAE o3k NSMC dlo]E A
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=
o
o
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3% 5 7]E P95 NSMC dHeoly A5 vl
Model Accuracy

Multi-channel CNN [6] 86.27
Parallel stacked Bi-LSTM [7] 88.95
RNN + ELMo [8] 89.24
RoBERTa [9] 89.88
BERT + RNN [2] 90.51
ELECTRA + SP + SA (Ours) 90.81

¥ 59 RoBERTal9]F RoBERTa¢

?li%] 6‘]— _:[5‘__ = o 1 7 pud Eo] }\E]@ ﬁE-y )
w mwedlA Ak A dol o eAE a3 34
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a5 AT 8 e 3 2 9o F &HE 2
dele] vl Angs wedslt Wyo] aRAYL wal)

2 ==20lhMs 20 ZEQI ELECIRAZE et=0 UEE
2SI AME stgoted g8otl), 2o 28 = 0
= HSE 2ot 24 2o S& =AE Btdols &
d 24 ZEs Mostth. st=0 Z2d =4 OolH
NSMC &8 Z1, = ==20A Hetote 220 JI&E 2
220 E2 dss 20 g% a4z, 2 ZallA
AESet 24 E+ ZHdEE JIs, 3, 2% €2 [
SHAEQ ZE g2 UHotH =&0 LIEE 238
S ttgoles 24 &4 228 482 WEoitt

WALl 2

2 20209 % AHF(Fr=HRESAE) e A
o2 HREFEA7IEHIY XPE ol I A<
FE-A1E2 (neural-symbolic) =4

o] 24 g 2 F2 U]E )
AR
(1] A, Are, 93, AL, Astsy, "4Ey
SFE EFE G5} N Y BA wo|2E o
71 $ek Al Wy, st R asks] 20200 gk

. 1447-1449, 2020.
Variational Inference

(2]

]
o} RS o] &3t a0 g3l 74 w4, Ar
g3 HF"Y AAl =3A, #2549, Alls, pp.

552-558, 2019.

[3] L. Park. Naver Sentiment Movie Corpus vl [Online].
Available: https://github.com/e9t/nsmc
(downloaded 2018, Aug. 3)

[41H. Kim and H. Kim, "Effective Integration of
Automatic Word Spacing and Morphological Analysis

gt=ro] AEA ] skadls] =4 (20208)

in Korean", 2020 IEEE International Conference on
Big Data and Smart Computing (BigComp), pp. 275-
278, 2020.

[5] M. Kim and H. Kim, "Integrated neural network model
for 1identifying speech acts, predicators, and
sentiments of dialogue utterances", Pattern
Recognition Letters, Vol. 101, pp. 1-5, 2018.

[6] AI%1, WEd, o]F3g, °o]d4, "Multi-channel CNN
S o] &3t gharo] THAEAN, A303] = 2 ghao
ArAE g3 =23, pp. 79-83, 2018.

[7] o=,  HAwe 7195, "Parallel  Stacked

Bidirectional LSIM R @& o] &3t gh=o] F3}e]i{

A A", Arysrs]=EA, A46d, A1Z, pp.

45-49, 2019.

3}

(8] vrd S, A, FAA, o7, "&9 xd 7Nk
stoo] g3ty A B4, A303] st Z gharo
AR AY stesds =53, pp. 75-78, 2018.

[9] WS-, YsE, 2F5F, 1194, "RoBERTaE ©]-&3F

[e]

ko] Ao x g AAE A4, A4, &)
A, A RNE S AT EYOFTTSEU I =
3, pp. 407-409. 2019.

[10] A. Vaswani, N. Shazeer, N. Parmar, J. Uszkoreit,
L. Jones, A. N. Gomez, L. Kaiser and I. Polosukhin,
"Attention is all You Need", Neural Information
Processing Systems (NIPS), pp. 5998-6008, 2017.

[11] J. Devlin, M. W. Chang, K. Lee and K. Toutanova,
"BERT: Pre-training of Deep Bidirectional
Transformers for Language Understanding", North
American  Chapter of the Association for
Computational Linguistics: Human Language
Technologies (NAACL-HLT) (1), 2019.

[12] Y. Liu, M. Ott, Na. Goyal, J. Du, M. Joshi, D.
Chen, 0. Levy, M. Lewis, L. Zettlemoyer and V.
Stoyanov, "RoBERTa: A Robustly Optimized BERT
Pretraining Approach", arxiv.org/abs/1907.11692,
2019.

[13] K. Clark, M. T. Luong, Q. V. Le and C. D. Manning,

"ELECTRA: Pre-training Text Encoders as
Discriminators Rather Than Generators",
International Conference on Learning

Representations (ICLR), 2019.

[14] w9, 8w, dd, KnuSentilex
Available:
https://github.com/park1200656/KnuSent iLex, 2018.

[15] C. Leyang and Y. Zhang, "Hierarchically-Refined
Label Attention Network for Sequence Labeling",
Empirical Methods in Natural Language Processing
(EMNLP) and International Joint Conference on
Natural Language Processing (IJCNLP), pp. 4106-
4119, 2019.

[Online].

- 316 -


https://github.com/e9t/nsmc
https://github.com/park1200656/KnuSentiLex



