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Abstract

2022 Research and Analysis on Korean Corpus of
Adversarial Natural Language Inference

This project aims to build natural language understanding (NLU) bench-
mark for the evaluation of Korean artificial intelligence (Al) with a focus
on its ability to infer the truth or falsity of presupposed contents in
sentences. This linguistic inference is strongly correlated with the Korean
Al's general capacity to perform many downstream tasks. Using the cor-
pus of newspaper texts, we extracted discourses and sentences containing
some presupposed contents and generated adversarial examples that

complement the fragility or vulnerability of current NLU benchmarks.

More specifically, we collected 630,000 discourses from the newspaper
corpus of 2021 National Institute of Korean Language, up to seven rounds
of data extraction procedures. We then employed six different strategies
of generating adversarial hypothesis from newspaper discourses based on
the previous research on NLU benchmarks. In addition, we developed
crowdsourcing platforms to help generating adversarial hypothesis with
manual annotation guidelines. With this approach, we created 53,214 ad-

versarial hypothesis.



For all the generated hypothesis, two crowd-workers manually inspected
whether annotated data is accurately created without fallacy of the in-
ferential judgment of annotators. As a result, annotated data is not
passed into the next step of procedures without the agreement of three
crowd-workers that the created data meets the annotation guidelines. The
total number of annotated adversarial hypothesis with the agreement of
crowd workers is 38,018.

In the procedure of examining the usability of adversarial hypothesis,
we performed language model fooling that tests whether the model is
robustt. We tested two Korean language  models  called
KLUE-RoBERTa-base and KR-BERT. Crucially, adversarial hypothesis that
fails to pass the fooling test (or those models successfully defended the
confusion of adversarial hypothesis) are discarded. The final version of
adversarial hypothesis data consists of 21,300 examples. In the last pro-
cedure of our project, we used five different language models for assess-
ing the reliability and usability of the 20,052 examples. We found that ad-
versarial hypothesis data is ‘proper’ to standard criteria of NLU bench-
marks since it meaningfully boosts the performance of tested language

models.

Key words: language model, Inference, NLU(Natural Language
Understanding), fooling, adversarial hypothesis, entailment, contradiction,

neutral, corpus
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1. A1 7le
11, Alio) vt LA

?_%;q 0101 51_13]_1 OlH]—K—]O] 0101 o]H ‘—aﬂo uﬂ7}o}‘— GLUE (General
Language Understanding Evaluation, Wang et al., 2018)2 & 97]9] HA|=
ojFojd glon o] MAIS A (1) DI Al (2) RAVI of8] ¥ it
Al (3) 32 W 502 ¥5Y 4 ok ol A4 Alolxje] B BERT,
GPT-30] %8 A5 W7} A& 7155 YRIgh &2 olo] nEiSe] whd 457}
watdlo] m2t SuperGLUE (A Stickier Benchmark for General-Purpose
Language Understanding Systems, Wang et al., 2020)7} A|Qt=]7|%= st
24} GLUEQ} SuperGLUEQ] 73, W% §h=o] ¢lo] RElo] =S H7ishrof
© Abgata] 23t go ol =3, AglolAe welftask) 5 shtel Al <loj 3
2(Natural Language Inference, NLI)JJA =4t Afo]9] &Ho] IA|IS F&E5H= &
29 WIS Sato] Hole] AEs SRekx] ke Ao] Fasit

JEe] sho] NUI Hlol] AEL o] HolEg #oislel AtgsichiLt
(KorNLI, Ham et al., 2020) st=o] ¢lo] rdlo] Mt m7}2 25} sh=2o] f|o]
BE X2l 55 HofEjolX|et, SNLI, MNLISF Z2 7] NLI Hlo[Eje} ]t
SAES =0 15EUT=(KLUE-NLI, Park et al., 2021) SHAPF Qlct

olfet A& LollA LAk Qe $h=o] QuAls Qo] B9 Ajlo] F&
T8= Bkl O 452 =9 & U=E SGAP] Yot eh=o] 9] 4 4
ofe] AIEZ} B Qslt, ol foll ATA YAS AMESt 9 74 TFAIE 15
& BR/go] A giFEAL et
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27 tolelg Tt WA ALk WAlofet s Zolct
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%] SehoE oAlg Bgstel TAEIE AAUPY 100 5200 54 WS
2olshl, o] TR oJAS mEoEN 74X oZ EfdsHempirically valid)
A 2tz RARP|E sigitt. MNLI= 99 =(0]ujx] 24H)7t ofd, o]
% 2ol 1059 Cist 2ol NS FEsle] AolrEol Sl Ao
(domain-transfer)E 7}ttt SCITAILS XX Q1Q1A0] 7148 ABMGH=
710] ofd, A93H TEAIE HA-7MER Higcles WEEe AP IE 319
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0|9} 742 xpoojx 2 Wix|uEo] 2@ Jfut U E3], ANLI2 ZAoZ &
o] BAS Allojosh HiX|ul=2] A1(robustness) 7sto] 29 &02 UL
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13. A1} At} 2gat o]

A Al 7toR 259 so] B4 WBARE 94 3hEol Ak Be)
5 Aol 710 4 oIk Qo ARt vlet Zo] Aok Aol 7]
ok 71x Hix|o}a. golglS &8st nElsLe A o] WolXItKSzegedy et al.,
2014). Wl FOE Al2lg 7o o WIRjo olelse Be] AINS
ol Q] 430) FUAME B2 A5G HolrE: Ao Ui lck ojeh 2
o ‘b M3 2T 4 ol ke oRigoRA dTof Pl B
s apgell 37 7lofg 4 9l

ESH AT AR] 718ke] Hlojels vlwA 7R MR 24 715 4 9

C}. 9lo] Reo] WAl At WahwA, WAoREC] A £%7} o)2 mRMA|
2313 9180] A|XE|E s%iTHNie et al., 2020). AEoR JTAs Bel]

oPHg gt A AR5 S E8) 2EiSo] WADHL ol AlEC) EAA
WS WA Sissbt BEst 21 WAIsHL o] E8) Holg AlE A}
A BS 3t ool MERA o o8 9A1d 4 ik

g S0l opgoR § AR AR sl 3o B BBAIS 56 ¢S
29t AU & o FARCR =ojst cheut ok

o A Al sieg B3 Aol 2o] ARES AT 4 oldt. 7]



£9] A+t A0l WordCNN, WordLSTM, BERTS} 22 o2} F-72] Apioj|z]
oMz RE Ao ARE a5 HolHR AR Sof Aol ool
H = 8} 9)cH{Jin et al., 2020).

E31 ghao] AR Al #o] #Ao) tigh Ao RHEE9] g H7PT 7hsol
Ao}, A7 AgiA NLEE gholo]] A85t A47F A9 Brks3ion, Zul
S 920209 e FEols EFE dEolz ookl At TFA|
'PAWS-X'& 285t Zo|9ith. T22iu} g A= "T|27] (paraphrasing) X
of 28g 1L A ¥ ol NLI A2 B7|o= of2fgo] loy, oY Al
o=le 9ol AtRl] HAS Bl FEEUT= AT Aok

TetA 2 AIdE 30l ghol2 15 2x9] A ol 24 UFAIE &
HopA| Eof. o] WA= ghgo] AR ol wA TEA|e] BECRAM9| XS
7R =Y, ghole] AoiA BEA] 50 glo] AwAlQl A2 S38g02H

24 2758 S5 2 20It

2. Atie] wislet 512

2.1. AFe] 4

ol

dubdoz ko] BX(Recognizing Textual Entailment/RTE)ojst Z0]%1 St
ol BN delol b 2] distel £ 24 710 WA 2Eske T
(Fyodorov et al. 2000: Condoravdi et al. 2003: Bos and Markert 2005:
Dagan et al. 2005; MacCartney and Manning 2009)5 st} ol 1kAoA
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L zojl A% delel JMY BR] Aol dislel £ 24 710 WAL @

(entailment), $%(neutral), 2<contradiction)?] A 7}A] 2F(label) & ojH
bl SIS $E01 ST 2SSl 20 o el 5 o
o 29, 59, 22 <& L 2o] ot

2F(label) 9]
o] AR 22 2o] H= o 240] 7P 242 stoloh=

(entailment) | A (definitely correct)

. A 22 90| H= g 289 JuTtos= 7 74

: F: ) o] TV /ol disto] FoJAR] 2K ST & G
neutr.

WA (neither definitely correct nor definitely incorrect)

G A 22 90| = g wdo] M T Bat)s

(contradiction) | @A (definitely incorrect)

<& 1> 310)/9/53 2po] Hol

Al 2o ooz st A delet 7 2ago] o] Fof

5 2 ae
A 5 B0 WS BN P)/FY/0 3 AR 2B Sy e
slo] Hofal 2102 th89] <1 1>-& 7 ool



CHAH S ZH|0| HAE 25 {1A|RE @F 6A|7}HXA|
°=° YL}
7t 2%
label

2} 9|(Entailment)

<39 1> oW 28 7P 2 (1) A 22 oflA]

olelgt g2 1Al HHIZ Stol, 20224% TRl TSI} 2 LhgTIA
T3k 102 Tle] el AAEIslc

[1] Soh Fo] 24 22A] 75 WP o
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(3) 2
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(4) 22 fooling

Aojel Aol epa
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A MSY B + T | 3t AOhA Al AR | olat B ARIAF 2012 melo] Qlistol
LT o ap B o] oJ7io] BE ]| foolingo] ATt
She 702 A% | X|HEES 48
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HiRjolE. | oy = | A £F A= 74 4 24 34
AA] OkOz
HAE | 1337 7] ;;_q Ef:)] A gl distel At A3l
2] 9lA] (dev + Z] x;}; 7V(True/False hypothesis)S
RTE-1 test ° XAt
RED ™ I N I
2 RARE= 3709] AAet st
AEJILC 7 o|(enta LS
1_2&:_ 570,152 71 ofa]A] 78 9](entailment), o5
N[ (train + (Flickr 30K) (contradiction), Zw(neutral)
1C
(SNLI) dev +est) THE Adeta, 5919 B A
25 pAEl0] 2z 7hgst
Zxr2 | 433,000 A tiol &l2o] SNLIOF 2, 24
el . l050) of/go) | o o=ul SNLI Bel 78
AII0IE2 | (train + a2 AL Lldiel SdE R, &
(MNLD) | dev + test) =e % Aol AAIS 253
st AR} 4R] Mcky ZHal 24
24 | o st |2 Wl 1702 slel WRe
7-
Aoz CT | T8 Bop 2R | P BRtoR 7hRsh ARIE
(SCITAIL) 10719] | F3os HEge
RAARE ‘SlolESHA’ 71R25
—— 169.000 71 ZHRLE Slo|EsiH R (MRSt
] ’ 1 @do] Fokt Aty xjAo]
AIHOIER | (train + | 7]& TER|MHIR|0IR _
52 ARIE UEE dgg Yo
(ANLI) dev + test) -

<# 3> Yuld AjAoRE HIR[opEo] AR

o714 RTEE At AR 7pde] RS 50% Of 50%= SAlsHL, =218 27
off thigh 2XA10] o] YIS ohe AA-7ME (20%)2 AIJsiR o0, SNLI:=
A =] 71d9] Zo]r} thEE 7oto] Zlo]gdtt E5t 5ol0] WAIR} ZFojjA] 39]
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olige] Alzlo] FAlsk: o] ERE AA-IHIS A% WHIER Pk 9

t}. o] SNLI-= 2% U|gte] AA-7Pdo)d Rz 2 ] %;qp} ahlstoiT),
SCITAILS 539] HARPE AAZS Q. FAPL 7PdS SEKRIsE=X|2 7|507

] 54 S BRskgc) o) AV} AV Aol 948 1. Slasl
of AelElolt. DReto® ANLIE Round 1~304 b} 71de Aeta
BERT, RoBERTaZ#o] A%t 2flg ulExod o &stee 230E]9ch o] ANLI
L 7% 28] o523 Salul AKle] Tt AR N(UES] B Sor] A

&), RoundS ASEP= O oo A= TR0 2o Aokl ARE A

o] g0l &} w5 ZESE AFARENL) FHoM TlaAl AoiA AR
72 ANLI & HAMLET(Nie et al., 2020)% S 2 9t} o] AoME 7|E
NLI glo[e MEQ] ZAIEE AMGIGE. & QA5Als BH9] W 428 7|&
O] Atdojolsf HIK[otE7t WEpIA] Fstal 9&@% Zlol}. 79| NLU ¥lix]op2
2 5 SNLI, SQUAD, SentEval, GLUE 5& & 4 9l o]50o] 917t o
of ol =29ohe Hole Z7e 159(MNIST), A7k= 7'd(ImageNet) =2
710l AQEQlet 12 S 20184 BERTY 57 ol¢ol=, ol2ish Al BH50]
GLUE®Q} 22 HIX|u=o)A QIXE £59] osfeof] =Eok= £&rt ofe- EepA|
gl 7 o]2ist 0] 92 SuperGLUEZIY 5= A|2-& HIx|u}=37F SXks1A| ©Qick

T oA FRj) & (state-of-the-art) BEIS0] AlF2 HIX|utr} HIlE
U= U] 22 Ade2 UL QR A9 oAt Qi) & 71EQ] Hiklnt
Ao =2 ASE WL e BHES0] Qo] ulE ofsfishs AAH ofH At
St 7test WAle g ofulE ofsfishs o] ofue}, HIX|ulE HlojE NES] oAt

A A mEHE 8ol w2 s Bl de dwol B8 A AP
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_’|2_



o] th2ol
ANLI o]} A9t HAMLETO] aiAle Yoler} &2, o3 717t 59t QleA]
% @% ko] g WALES A5t Jolck. o7 Al ATjHel lole A
S T55P] ot PAR YHES AAISHL U  ohjet 57 Hole AlE
ot 83l Aot B/ TRIS o8k 2 WAISHL, AIX ABAlS dlof
20| olof 22 AL WAPIAS Fo) Folskn, ATAs 2 A5 HIA

o 12 w

02 P 4 Y= sl AT HAMLETY A9l 332 <1 it

=

ZHNie et al., 2020).

Human-And-Model-in-the-Loop-Entailment Training

Collection phase

Training phase

<J% 3> HAMLET A1 54

E4H A Clolelg §9) £242 A4S 2o Anio] FHR: HS B
z9lon), ANLIS 53] h5417) 2o =2 5% UA|Z 7j502 71 Fe
52 ok o] Apold] A ANLI dlole] NES B85 AR Qof 2

dlo] Myt Auk= <J8 4>} ZTHNie et al., 2020).

_’|3_



Model TrainingData Al A2 A3 ANLI ANLLE | SNLI MNLI-m/-mm

S M+ 00.0 289 288 19.8 199 | 913 86.7/86.4
+Al 442 326 293 350 342 | 913 86.3/86.5
BERT +Al+A2 573 452 334 446 432 | 909 86.3/86.3

+AI+A2+A3 572 49.0 46.1 50.5 463 | 909 85.6/85.4
S,M,F ANLI 574 483 435 493 442 | 904 86.0/85.8

XLNet S,M,FANLI 676 507 483 551 520 | 91.8 89.6/89.4

SM 476 254 221 3Ll 314 | 926 90.8/90.6
+F 540 242 224 328 37| 927 90.6/90.5
ROBERTa  +F+A[*2 687 193 220 358 368 | 92.8 90.9/90.7

+F+A1+A2* 712 443 204 437 414 | 929 91.0/90.7
S,M,F ANLI 73.8 489 444 537 497 | 92,6 91.0/90.6

<37 4> ANLI Hofe] HIES §3t AgALs Qo] 2 W7t ZAw

UiA oz A Rieh A2 Jin et al (202002 5 4 It o] A-oA= A
tA AR HolEE AFASIRIZ|(NLP) 2of skgsto 239 A /M Alwst
Gt ol A AR HlolEE Skad AR 22 WordCNN,
WordLSTM, standard InferSent, ESIM, 72]1 BERT(Bidirectional Encoder
Representations from Transformers) So| ZsHz|Qict BERTS B]&SH o] A}
Hojxja] ndo] BIAE E=(classification)?t 3t0] 241 WMA|RTE) £:880f Qo]
A of2] 7HA] Holg NIES Z8sio At ARIE SteAlEEdl EY M2
2oYok= ol oA ARIE Z8site W standard InferSent, ESIM,
BERT Al 2589 ZJ&t=(accuracy)’t A ol 02 Uett Eoh &4 4

AA l e WEC Ad ARLE Az o MRYF SNLI & 2HA9)
e4of] 1o} BERT 2729] Ax/d(robustness)o] Fel= 7102 =&yt o] &
oA TRRIL Q= ol AlEE <& 4>9F 2t

olElg £2

_’|4_



Bado]

gogl AE | FA@E | HRE R
Wt (Task A
2(Task) Dataset Train Test M
Length
AG's News 30K 1.9K 43
. Fake News 18.8K 2K 885
=2
= MR 9K 1K 20
(Classification
IMDB 25K 25K 215
Yelp 560K 38K 152
&lo] SNLI 570K 3K 8
Entailment MultiNLI 433K 10K 11
<& 4> HolE] HEQ] 7}
w3 < S A Aleleh vlE %S Helst Zol1, <& 62 Nofd AR
skt Aot 2R e B9 BERTO) s Alolg Uekd Zolct
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<& 6> Aje] AR]E B

InferSent ¢loj=&l ESIM ¢lojz=l BERT olojmtl
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Tt EE oig]
301 122 Mg B
AAE =
=
AFA 2
=23

olefst S S5l A& AGAPT AT AR 7 27 & 5321470 7hed
AR 3 A5 AR AE 7P 239 e 38018702 FAERR. AaAke]
A2 AxE AN 15196710 2o] BiA|Ei=d] o= AR 1A 2Ao)
28%0|| Fdele 2X|2, o] ol7l] A=w y|tiEct MZ Aolsltis AL &
HojRxe ZAuts Holct
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Al 43

Qo] 2

o]7] A



1. glo} B Zol7] 4 A

2 AdOAE AFdof ofshkE Sleh gt QlofdolE] 152 sl F 7HA] 9o
2ES ez st £opri(fooling) HEE 4¥sIA. & lo] 2o kst
7 olFSHA] xohe AR HlolelE #&5k] el 7P e AVdshL, A4

At 719) 242 B 2AS0] giA Ao] MRS Atk 1o A
ol sho] BTk hpos ARNoR B So7] ugS ﬁéoarnm 554
02t TSt o] £ FRY ¢lo] BAL A3l o
(Park et al., 2021; Lee et al., 2020).

LR sfeale) 7]
KLUE-RoBERTa base 110M
KRBERT 99M

<& 8> %ol7] Al 285 dloj2u wejole] 2]

5, 7 7] RS gEste] 7 Rifo] vPdat URAsto] REoh eflul AgAt
=0] 25 ZHllo] UABH=AIS Hlastl o, ojnf & 2ffo] AX|shA] k2 7
+ £07|(fooling)ol| 5 102, - 2fEo] UR|F Fe- £olr]o] et Zio
= Wi

FEH02:s ta <& 99 go] & 22 tis 2% £o7]of g3
ofell 25 £o]7] g Saer Jlom hpgtoza ol s oA 7}*3%
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KLUE-RoBERTa oj&
RIQIx} 2pl . KRBERT 2f4 | £o0]7] 35 of%
B
sto] B 49 Ca
2 2 o i
sto] Es 520 8T

<& 9 AU} 2 olo] 2 o5

oele] o)7] Mg B

2. 91o] 2l £o|7] A Axt
o] Telof thsh &o]7] A2 & 7XIQ] etz psiwQict ZF gt
H 2o At AAISFH o2t ZTH<E 10>~<3 17>). 2} 2hetE 458 Zujo]
749 KLUE-ROBERTa base{rS &85t foolingS X1385H3Ct
» 1 & 9,396 o A ¢s, A4 B 5999 #4)
olo] A o+ & Bl = Aj 2 458
3to] 3,050 2.346 704 76.92%
L= 1,869 1,583 286 84.70%
Zza 1,080 210 870 19.44%
i 5,999 4,139 1,860 68.99%
<H 10> 1BRE 5 445 2t AgE 7P 29 2 Al Ay
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e 3
o] & g2 | AT =3 A 3 43E
el 2,419 1,907 512 78.83%
nE 1,903 1,548 355 81.35%
4 1,319 283 1,031 21.83%
A 5,641 3,743 1,898 66.35%
<E 11> 28}2E = ALES Enst AjA 714 Sxlo] 23] Als A}
> 3kt T 8,530 i AV YE, A4 B 6,045 7
o] & 2+ | AT =3 A 3 43E
el 2,537 2,022 515 79.70%
nE 2,018 1,618 400 80.18%
4 1,490 251 1,239 16.85%
53 6,045 3,891 2,154 64.37%
<it 12> 3HRE & PaE St AgiA e 29 29 AY 2




» 4R & 8570 7 AV ¢e, A4 516,259 A
olo] A o+ & Bl = Aj 4 45E
3to] 2.670 2.215 455 82.96%
Q=B 2.067 1,658 409 80.21%
Zza 1,522 279 1,243 18.33%
il 6,259 4,152 2,107 66.34%
<H 13> 42R2E 5 A4 SRt AgiA 7Pd EA9] 25 Al Axt
» 5t 5,972 & A &', Ae B 4,543 A
olo] A g & 5 =] g 2 Af 2 45
3}o] 1,905 1,554 351 82%
Q=B 1,672 1,396 276 83%
za 966 154 812 16%
3 4,543 3,104 1,439 63%
<E 14> 52k Ars st AgiA 7 Aol 24 A 2t
» 62} 5,594 4 A e, A4 Bk 4,283 A
oln] A o+ & Bl =3 Anj 2 458
3to] 1,865 1,564 301 84%
e 1,553 1,261 292 81%
Zza 865 114 751 13%
il 4,283 2,939 1,344 69%
<E 15 62+ 5 A4E s At 7 7] B A A
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»TRE 6,698 A e, A4 B 74 5,248 &
olo] A o+ & Bl = Aj 2 458
o] 2,259 1,866 393 83%
o 2,026 1,672 354 83%
=4 963 188 775 20%
il 5,248 3,726 1,522 71%
<i 16> 7eh2 Ars s AgiA 7Hd #4024 A 2t
9] 1~TRfEE HA 4083t Auts £306HH <& 17>1 At} YoM Agst
Hle} Zo] o] ZAuk= she] o] RHEIUES Al8sto] E53 elst Zlo|
olo] A o+ & Bl = Aj 2 458
&}o] 16,705 13,474 3,231 81%
Q=B 13,108 10,736 2.372 82%
34 8,205 1,484 6,721 18%
=M 38,018 25,694 12,324 68%

<E 17> 1M E = 715]_/'\_% %}ﬂ?_]— -1q17<-] 7]JH ﬁ_7(]—4 % ,g‘___l]% 7‘:31}
JHH TR o] PAE E3of] g5t oflAle} At ofjAjo|ct.
(1) g9

> [F2] ol ARJR ARNEY] 20 AR JIEAIE B ohel QY skt 4
=

50~100% ofl siiggtct. olg 5of =Ul Al &XIAL = 20~408HE 2UiR
Agt A 109RE = 288348548568 —-103E 5 7 Z741E Ugl
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AL .

[7Pd] El2o] ERIA 47t ZHEA] 711N ARBIA AlEo 7t 2R AL
2 7s7g0l =oritt.

e E

[49] AR AJR7] 20 A 7IRAIRS 501300 2THA|R Adg Tt

4o] o}l Zole.

=

—

22| standard, tricky
KLUE-ROBERTa base 0% 2] N
KRBERT 2} N

Z017] 43 o] 43

[
[
[
[

> [9aH] A7 RS 70 A Sl et 942 F45H AeRAlA0) A4
S 23S URCH AR ALY AI02E ARY Albs el W &
248 glulet ol SgSHe ALG7E QI O] “Hslo] chet wAlg Haskn A
B2 2 30009HdE 255} 1 dlsich
Wﬂ A BAHS 300091 oje] BA BEZS ik
2 E
9] B4 553 5 0003 9L S0 s19002, A BAR 1 o)
2902 9 85302 Wl Ho| 982 £2F 4 itk
[Z2] standard, tricky
[KLUE-RoBERTa base of|% 2}#] N
[KRBERT 2H] E

o M
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[£017] ‘g5 A7 o
(2) 34
[FoH AR HA e 982 A=Y BE At s9sH 2. A

= L 58S
7R B AN 59 A e 7 fsto] Algmlo2 Al st 7 24

A 9 Qs XY saw A

@
o,
N €2 o
0

[71A4] 24188 YA "2 AR
[2HE] N

(28] PARA AN B 982 A=Y e At sUshAl +F=ARE 2
© UM E 23K = & 4 glonz SHof siEith

[Z2] Reasoning, tricky

[KLUE-RoBERTa base 9| 2] E

[KRBERT =] E
[

20)7] 4% of%] 43

[FeH S ZFARE Al 128 2 Aot SRHEARIS @b A

AREA A 2¥2 Aoz tild. e LU SsAU AX 7t
© oA AREE SR 24T ool

[7He] LRt sk A IF=oke Tl =4o] Qi

[CHE] N

[29] FETRS 2Usts =A| 372 2A40] R IUAIE & 4 etz FY
off SR
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22| Reasoning, standard
KLUE-RoBERTa base of|& 2] E
KRBERT =2}#] N

2017|443 of] Al

[
[
[
[

(3) 2

»[Fel ool a5 Hole 270 tigh 8L =oiil= Rt A=Al ewa

Folel= 2 9Y SEM B2l 21 S35 Hole 24 5 13 AlsE

AR 0 Z KUY 4 Gl wotol] tish =03 oflgolct.

PHE] A=Aleusdgoels 2o o5 Hole 24 Woke st

[2HE] C

[BY] A=Aled=gdgoels 33l o5 Hole 24 9 55 =T dlgeln

2, 0|5 FRIUtE= A2 2o siigeict

[=] standard, tricky

[KLUE-RoBERTa base of|% 2}#] N

[KRBERT 2F#] N

[£017] 85 ol®] g%

»[Eel A9 29 At SRR 189 51 14%0] 5ol 199 04

A 57020 A Mz AUdde L, A8 B9 AT AR
A ot Thigd o 298(2A} 2%), S Aoy R d+ 24 o+

270 Uit

~
B

- 44 -



PR =87 chpgeeae 27 & 259 ZeAbt usic
By C
(M) =27 cuBYe Y J%‘Ol Rapzolati sjglone, Al Akl 2%

[i‘%] Numerical & Quant, tricky, reasoning
[KLUE-RoBERTa base % 2f] N

[KRBERT 2} C

[

2017|443 of] Al

3 KLUE-RoBERTa base RE2 tjAloz 1S mf ojd 714 AN upAlog
OFSojl o] 23 4 8] B=AlE ejs) uolt <& 182 1 An

2 woiza Qi) ofo] mEw Sop|iricky) WAL AHE shdo] E2 A
250] 7bg 2L 7o@ Ukt

num. | refer. std lexical | tricky | reason A
et
R 7385 | 3420 | 9,882 | 8234 | 14952 | 7.245 | 24,330
— T
2 43 T )
dlg 30.3% | 14.1% | 40.6% | 33.8% | 61.5% | 29.8% | 100.0%

<# 18> KLUE-ROBERTa base ZElojAo] =2 wlald Za) M2 |G
shH dlole] MEQ] F/de Xy ol 7189 o] »H(KLUE-RoBERTa

baselol] 140} Qo] ZUKRBERT)S 2715t} 42 4steict. ol 53 =
Cp3o] HES oS o] o= AnHoR glo] B9 A8 53 i 7]
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ogui #A | W+ | F 8T A | 3 8eE
] 16705 11,952 4,753 71.55%
= 13,108 8,275 4,833 63.13%
59 8,205 1,073 7.132 13.08%
3% 38,018 21,300 16,718 56.03%

<E 19 VRIS 3 A4S IR AU 1Y 23] B9 4 2u

2E delgY 4%, 7=Zheed 24 3" AdH VM & 7 O] 27 2R
(KRBERT, KLUE-RoBERTa base)of] thal fooling®] A5t 7Hduks: Fjgict 1
2} F 21,300719) AR A -

A 21.300709) ART & 7P 2 Al AR] Aoz wRlA 2A|Y
2APF AL B2 QB B oF7 Qe A% 2 7 =Y AR w3l 71
of Aded 2AVE e 895 Aeshks AR Aide Ade 83l AlSAcR &

20,05274] ARl 29k
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1. 25 WAlet 2

S3jslojelo] 2021 AR WRA|ZBE MY Uste ZEet, oj2 ez A
of 7P9S A CRS AR 7t 7aet dlo] B Zo]r] Ale] a2
EA0] Athd 7P BRAH PEEC ol 159 AjE S wEAle o
o Blo] 81 HolElRA] NS S ow s|dEiglont ARlE ojx
A& 7)ol S22 4 kAol thel A4S Wast gk of Aol & ARl
A 258 AjE 71 2R dfst] & 57] Qo] pES 283to] ol A
E0] ML Axstz 2 5ot

pal

opy u

» 233 e
o2 <& 202 AoVd A5l 288 dof 2nt mtu|E S et Jlojot

Rey nfeolg] 3]
KLUE-RoBERTa large 33M
KLUE-RoBERTa base 110M
ARt |y

KRBERT 9M

KLUE-BERT 110M

<# 20> 430l & <lof 23w} oi2jolE]

7o) Ko AEe ket 22 WO AR
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Ji, 7]%" k=0l NLI gojE] NE(KLUE-NLI)E 71R]aL OAI2E 2250
HRP7] o9 & 21,300719] ANLI Eflo[e] AEof thish o= =
9] /g;_e Hol|=X] aholstgict &= HRjz, 7]& sk2o] NLI gojg] NEZS 71A]
1 oY 225 ANLIE 71| 0 aRES Aleieh 350] ANLL glojg
MEd] Hol= g vlusiGith. tR|eR, ANLIS 7|1l oMl Aleget
RHES0] 71E g0 NLI o8] NEo| ofst 5= Hol=A| B7Istes o}
ATk

>~
=
}i
>¢
s
nJlo

> g vt 7|

ol ArjA &to] BA fojg] NEQ] 7]¥to] = AUNie et al., 2019)ol|A{2}
IRV, 7558 HolE MBS F423 4831 Hsto 87t dde A%
. o AldY) £2 &7 § st dA HiIA|nE) RS &0t Qlo] =)
Sob W S5 TRYA] 3oL ke ZloflH(Nie et al., 2020). &, o
[9S &3l 755 ANLIZF Aot WAt 3x1E 83l 551 A7t ol foAl
o, odAf flof 2w} groe SR Ao} R FPt VhssieE VIE Al

cy

>~
2 P

ol2 Tole] AEC] Hls) 1 st gojof & Zolck
w3t ANLES S E22 el SO AR, Q3R we) o
HS BT 4 9 MRS ¥ AFAks 9lo] 2AZo] WKIo}. Ho]

2 9zt Ao
B AEO] EAfohs S WS BAEsP] siasil 2Esk 1S U2 7
ok, of#t ARRIoIAE 75 oI Clolelo) Repde Esh] s 2 4o
7| WA Aga vt ek Blok ANLI dlofe] AES] 50] glof Hfd e
o S gt cole] A SRl etk Wi 29 o)

o 289 BUSS S5] o U2 4§ HojFolo} & otk



o = 7FA] tgollA, Rief ANLIZF &8s 5530w A 3R g7olA 7]
& o8 MES ol oMxrgo] Al 2RSS ANLIY| ofe 22 452 &
ofo} 5o} Egh, 2 Zajo 22% KLUE-RoBERTa base?} KRBERT= ANLIC]
Cioh o2 ZaEHE 2R BolAle Js= Holof ot

> S0 ASAls 22 iEollS] 8 7H

A3 Atofla] R0 sfgo] Ao ARYE 7[R of HiX|uj3 Hloje A&
= il o]FolAl 4% ERY) Aol FIHAL U Y] FHoME T
dsS BoRslth &, 7IE HloE] NE] Hlsl ‘Aold & ZE:t ANLI HlojE]
NIEZE gh=0f QI5Als 29 A5 g 7]0fd 4 ¢k o= 7|0, o]
A%t 7Hs8S 4R &RIsk] S, ANLL Hloje AES sl oS Al
cgor mso] dlofg MES &3l uMlargel Ad RRASEY JiHE 2

Hojof gte}. of7]o] Hafl, ANLL Hlo]e AIES &3l DNE/gS Al REA=0]
71 dlofe] Al tisii e 7hdE AdeS BojoF & Zlojt.

» OJA| 27 (fine-tuning) 3 57} HlolH]

5719} 28] thell 2+ = SR Hiol" NES Z&sld nMEgS dsiA
t}. o] & 3t Hloje NE= 7|0l oA v % ZEoH] 2 Aoz 15
¢ KLUE-NLI to]&] AlE, UHA] ¢t HojEl= o]f AliE 83l +5¢ ANLI
dlolef NIES 23Ut

KLUE-NLI go|&] M E(Park et al., 2021) %, =% G|o]&] 24,99871xt 7 o
ol8 AIE 3,00071= &-&sto] b7 RHof| hieh nERS Alegsteict.

ANLIHo[Ee] 3¢, AV & S Saler 38,0189 ol &, KLUE-NLI
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HolHE =of UjA|AASH KLUE-RoBERTa base®?t KRBERTE £o]=] 2% 7
53t HlolE 21,3009] HlolEE 7HA] AL Al A1o¥stiT.
ol AR 21,300710) Bolels Bk, 7%, AR 22t 8:1:19) ulg2 Lol
243i%0). 5, A3 HoPd 230N 7o) 2e skt AgE dofel
= 21,300719] 80%0f sigsk= 17,040710]ct. o5 ZZIo] A|EAQl 8L <&
21>t 7t}

{ITrainl, [Dev], [Test]} 92 Hole] oA
KLUE-NLI 24998, 3000, 3000 LA Q7]mdo}, 28 | o], +0o
ANLI 17040, 2130, 2130 A 0]
<& 21> 57 2 s150] Z2 oje] AR U

» 7}
ol oA Aol B89 £ Jhe] Holg Aol & Al 59 519 o

ol NES FEsto] 283ttt TA, Al BiK| B71oflA= KLUE-NLIE 3] 1]
N2 Al & S7He] S0 thish ANLL Hjofe} A& Al st d5=
sholstdy, & ¥R H7loA+= KLUE-NLIE Eof UM|RAdS 4085t 2@t
ANLIZ 530 0MIZAS Alget & 10709] 2(57H0] 23 « 27]9] o= o
o[ef ME)S ANLI Al Hlofe} NES 7IA]AL 715t

ojt, A vluwofl AREH ANLI Al TojE] ME= =R aPgolld A5 At
SHA] 952 B2 dlojHz, ANLI 29 Hlo[ElS 71A|aL njAlzgo] Alege 2
2 EQF KLUE-NLIE 7HA| 1L oM2Re 2385} 0V 2 Al HoHE A&

_5’|_



HOHES Al O Bkl ANLIZ 531 OWERS ARE & 5
o} BeiSo] sl KLUE-NLI dlofe] AlE 5 £31, 2% dlofe] AESo] ot 4
S olste T3S AR

—=1

i[‘

Al S5 B2t 25 22 WAloR ZIREl=Y, Zi7te] wHiso] Hut HlolE
NIEQ] 2f2 ol AloR o E5k=A] ERIsIT) ojnf] 7t 7[EoRE & T
Ak, & (accuracy)?t F1 45 ZE5IGITH

% 71E HolH NEE &3t 23 45 BN E A= ZEsi%l o (Park
et al., 2021), c37]o] tall & dlol8 AlEo|| EAlsh= 24 I Sgo] &5l |
Hlstod F1 s Est 7} 71802 SE51i0.

> A1 it

A}, ANLL Hlo]8 AEoj| sl 7]& et=of NLI glo]&f AIE(KLUE-NL)E 7}
AL oNZRGE BES0] Bols 52 Eflstlon] 1 Avke <& 22>9 £t
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23 o412 dole] AL A
F1 Aete
KLUE-RoBERTa large KLUE-NLI 14.11 12.71
KLUE-RoBERTa base KLUE-NLI 0.00 0.00
KoELECTRA-Base-v3 KLUE-NLI 11.30 11.24
KRBERT KLUE-NLI 0.00 0.00
KLUE-BERT KLUE-NLI 11.40 10.89

<E 22> 7|& 3o} NLI djo]E|(KLUE-NL)Z 0]4] £A= melo] AL

a5 Aledet Zuf, =239] mietjg fup 239 FFet #AIRI0] 71E <=0
AIolF2 HlolElE &l uMEZgo] Aledd RE9] 73 ANLI HlojE{o] tish
Ne d50l 3 BoRIAL S-S =RIsIA.

mefi|e] a7} 337,007 off A5 ARRH R & O f4Rut Py 2
KLUE-ROBERTa large BE0] ALxAp 2H2F Ake 12,71, F1 A4 14.112 Of
9 e 2%0] H5S wojRgirk T2 sl 2 BYel B2 re Yy
Yooz o H4g vojzol

J2fub ANLI 159] £0)7] upof] €k8% KLUE-RoBERTa base?t KRBERT?]
3% 3= FIAS ZRolA 08 BoiRqinh

ke spgow KLUE-NLISH ANLIS) 22 HolElg 3 nMaxe s

QEso] 22 ANLI A3 Hojg NEo] sl Hol: ds< vlusigien 1 4

Y= <3 23>3f 74}
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Holels E‘H

2d ojMIZ7g dolg ANLE 21
F1 R
KLUE-ROBERTa large |  KLUE-NLI 15.70 14.46
KLUE-ROBERTa base |  KLUE-NLI 0.00 0.00
KoELECTRA-Base-v3 | KLUE-NLI 10.96 10.85
KRBERT KLUE-NLI 0.00 0.00
KLUE-BERT KLUE-NLI 11.53 11.13
KLUE-RoBERTa large ANLI 61.83 73.71

KLUE-RoBERTa base ANLI 52.84 67.89

KoELECTRA-Base-v3 ANLI 57.83 68.87
KRBERT ANLI 55.89 68.31
KLUE-BERT ANLI 58.58 70.28

<3t 23> KLUE-NLI2} ANLIS|] &9 Hlo[E|=2 tjNa7gs Aloder RE=9] 45
I B7HE Alefet Aut, KLUE-NLIE Sl oM|27g2 Alefeh w252 ANLI
&9 HolEE Sl vHRAgo] Ao RHEEo] vl the EojR|= dse B
o},
A KLUE-NLIZ &3l 0N|R7gS A1e8sh w29 3%, 45 g9 Aaid 4
Zo]] AF2%l KLUE-RoBERTa base®} KRBERTE A|QJotH Uubsioz 117ofA]
167 Afo]Q] HT BRE Holy 9lct
SHH, ANLI &% HlojElE Sl njM|R7go] Alode RHE2, Fl1 Aa &
S a7t 52.84, e B VS R et 67.89Y U VIR
7Jo] Z1egEl HlojeEo vlsl| E55] w2 45 Holal ok
54 -

S ES



J2fLt ANLIE 531 ojMIER7go] Alsie HojEE Eot Hold A= Hojrd
X]= &Z3lict 7|20 KLUE-RoBERTa large, KLUE-RoBERTa base, 12]1l
KLUE-BERT+= KLUE-NLI dJojg] NEo] Tiehr A=kwrt 22k 89.17, 84.83,
81.6302, 2% 80Mo] U= H=8 HtKPark et al., 2021).

olof| H]o} ANLI tjo]e] M|EQ] 742, AJet=9] %]1do] KLUE-RoBERTa large
o 63.7182% 80 e A @7IA] Estal 7040 A8 tEe QlgleH, o
RESE 5 08E B Fohe ATl W e xS UEN

P02, ANUE 4] N3 Tegeh RS OO KLUE-NLI Hole]
ol e 45 W1E Teelgen 1 Aot < oo Ark

0] P3| B KLUE-NLI
23

ol F1 st
KLUE-RoBERTa large ANLI 14.87 15.33
KLUE-RoBERTa base ANLI 14.35 1591
KoELECTRA-Base-v3 ANLI 14.57 14.35
KRBERT ANLI 17.13 17.55
KLUE-BERT ANLI 16.60 16.43

<# 24> ANLIZ 0JN|27d3 7Ioist wHlo] /ds 37t

02 14804 174

ojof] W= ANLIZ UNl2/ge Aleieh RS ESH A oR
= qot 35 W 2

Atol9] 1078 i) A dTiiez EojA|
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‘Je2 BolF 2B KRBERTZ F1 Aot Aol 2% 1783 9= 7MW =2
itk 324 ol tE RS9 50| FwstAl 23| tieos,
dades = 8" ol Adeol Refulsidal Erle of¥d. &8

KLUE-NLIZ DJNZ7S X18%sto] ANLI go]ejo] tist /ds-3 RIsiE ZAutEry
e =
=
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2. Al 7o) sy

A v 7iek 5 v WlolN 25, 2eo) mizjole) 4u Reo] 89t U
7Aglol, 712 gio] Ajeiol g HolElg 3 oAl M Rese) HO
ANLI eolEfe] ofél 53] BolRle 45 Boizgick ofaigh Zake, ANLI ¢
el MEZ} ZIRlE 2 UEg HolFE Zoj), ANLL 750 85 5 sl
9k clE MEZ} 5)7] 913 503 221 5 siolck

5, 4% W20 55 ANLLAIRe) 719 SRt 8 5 oulel ndeo)

Af1oj22 HlofE] AIE 15 o] d3A o ojfoiilaS sttt

»ANLI 415 A] 24 &-890] XA/

ANLI & A] £0]7] wAjo] 28l KLUE-RoBERTa base®} KRBERT?] 7
< A dmer & wR) F7F 2RollA 0] et FIASE HETh ol
ANLI Hojgf AE 5 aPgojA golgfe] Arid 452 & o & 2943 &
2 EA] offg A154sir] diZolt). o2jqt Ak offt Mt Alangt el
“HNie et al., 2019)0X= FUsA Y= Zoldct. Et & 2] Aete
FIa7F 25 0o] U A2, 15 oM & 2o oigh Aoid A5l 5
AsH| Zleg=llo, & BHo] oS 55| 8ok Ugos ANLIE 1155

Gee A Hore Jlolt

re we

o

> ANLIO] cfgt 25 A50) %%
3 visfe 5 vim) w7k o clolelet Bt dlolelo] iglol, R5 we
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0jg] 2717} 7P 2 KLUE-RoBERTa large @@o] 7 =2 =8 Yo
o= 9lo} 2 3je] el WK 02 S|l Arolc). FAl0], Do) &
Ol AHgio] ANLIO dfsiAl= Alebeg oz w2 Aag Hi.

shH 5ol Ak8sl 57H9] »ede 37 BERT 7|9t 2, ELECTRA 7[5t 2&
ROBERTA /¥ 222 Uro] 2 4 I}, Choet 559 2tlo] 450 A8w)
A9 71E dolg MBS &3l DMIRg0] o]Rodl AL 1 SRl ARHgte] A

oTr
WO2 1592 WA 2ot W 458 oo

o]
oS

i)

M

z, 3% AojAe] 8 %o]7] WA= KLUE-RoBERTa base@ KRBERT?]
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(6) ‘24 vl HABOZ A2 547} YoIcF i WA} g 2ol Wawle] AAsE oy
20| Aolst 7P = WeA] Holck

vl ko] WA i =3 7M. 2 119 QJujgleAl Ao & a0 e =
sPRl(logical) TARERE ofe} AjHo] FEoA ThR= 9] AR S AA TS
v} Zro] ko] A= AoJsiiDagan and Glickman 2004; Glickman 2006).

i. gO)(entailment): T =72 Al2X7F AL o, 7HHQ] ZI2JX|7F ¥EEA] Rl
Lo]tHwirte one sentence that is definitely correct about the situation or event
in the line).

() o B 44 vlE HmeR A a4l AR, AEE S0 e ujAks
ol 1g0ke) RE HYE B =
M B 44 B2 sl e 5471 Stk

2ol Fel(E)

ii. $H(neutral): O =2 AR Y o, 71EQ] RI2X|7F ARIX] ABIQIA|
s &~ gl Hooltwirte one sentence that is might be correct about the

situation or event in the line).

(8) o BA 44 UlE F%oT RS 347} QIolm, AW 2o whEube vl
Wo| JEQk) BE 2R g ol Ao Stk
M 2 44 ke fmoR 2 URst gl

iii. B2contradiction): Ty 25Jo] ZjA7t Ak mf, 7o) Fela]} vEA]
ARl 74 Qo|tHwrite one sentence that is definitely incorrect about the situation

or event in the line).

9 o A 44 ulR FmOR Ate s4vt lgln, AWIGH 270 v ulxls
wo| Eote] BE e gt wol Aojuie Saict
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