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KOreaPAS: TAPAS based Korean-Specific Table Question
Answering Model
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Yukyung Lee

- Pilsung Kang

Department of Industrial & Management Engineering, Korea University

Table Question Answering (QA) aims to answer questions based on semi-structured tables. Unlike text data,
tables possess a unique two-dimensional structure, driving the exploration of specialized learning approaches to
enhance language models’ understanding of tables. However, while Table QA research is advancing rapidly in
English, its development in Korean is still in its early stages. To mitigate this gap, we present KOreaPAS,
specifically designed for Korean Table QA tasks. KOreaPAS is based on TAPAS’s architecture, and its learning
process consists of two stages: pre-training and fine-tuning. In the publicly available Korean tabular dataset for
pre-training language models, approximately 36.5% instances lack text information related to tables, and it can
potentially hinder the models’ learning of various correlations between text and the table during pre-training. To
address the issue, we introduce a table-text mapping method that retrieves the most relevant text for the table
from Wikipedia pages. Further, we propose a multi-granularity fine-tuning strategy that utilizes the three
granularities of the table structure for both training and inference. Experimental results robustly confirm the
effectiveness of the proposed approaches in enhancing the comprehension abilities of language models towards
questions over tables. Specifically, KOreaPAS demonstrated the highest performance among currently published
benchmark models in tests conducted on two Korean Table QA datasets, thus establishing a new standard in

Korean Table QA tasks.

Keywords: Natural Language Processing, Table Question Answering, Question Answering, TAPAS

LA &
2 9]-&H(Question Answering)2 0%l Hlo]HE 7|Ho®
ALY AR tE A"E 223 A2, AL

ot 2] dlolB = e st Ao tid AdS

Hog d&  Y=F Hxse A& FEHCoE di
(Pandya and Bhatt, 2021; Wang, 2022). 7} g1kl
A gHLE HAE OB & o E FRHATH &

AN AT = e EAdE &, AE, o1A %ﬂr%ﬁ& Fe
o dloJE7} 23E = wE 7 HlolH o SAof g y
2 =g gk sl A A5 3 Q) th(Pasupat and L1ang, 2015;
Agrawal et al., 2015; Kahou et al, 2017; Kafle et al., 2018;
Methani et al., 2019; Masry et al., 2022).

H2E o]9]9 Ho|HE OFE EAH HY3H P2
F dolHd et i Ags Weete & 28 H
(Table Question Answering)©] 1 THJin et al., 2022). = &3}

o] =R 201EE
20219 E AR}
S f-free ARAZE A& 0 7| N

toAYAR A WE, 02841, ARA AET QLR 145 1HIT R

E-mail: pilsung_kang@korea.ac.kr
2023 79 59 A4 20239 89 129 FAE A4 202349 9€

A5 AR FTAFATY A g ol P 7 zoﬂ%LAW(NRF 2022R1A2C2005455)¢) 4
SAREANR) AYoz JHENIYH7HA LS

945, £, o] =82
H

do} 3® AFY (No. 2021-0-00471, 22 & HA3 74

%938, Tel: 02-3290-3383, Fax: 02-929-5888,

19 AA 24,


https://crossmark.crossref.org/dialog/?doi=10.7232/JKIIE.2023.49.6.502&domain=https://jkiie.org/&uri_scheme=http:&cm_version=v1.5

KOreaPAS: TAPAS 7] ¥H¢] &0

PO 224 FEE 7HA = ElolE &, 5o A, 2ZHEAE
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Chen et al., 2021, 2022; Zhao et al., 2022; Zhu et al., 2021).
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Name Type City
Korea University Private Seoul Row
Seoul National University Public Seoul
Yonsei University Private Seoul
Ewha Womans University Private Seoul
Pusan National University Public Busan

Figure 1. An Example of Various Granularities in the Table. The Table
Includes Different Granularity Evidence Consisting of
Coarse-grained Column and Row and Fine-grained Cell
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al.(2020), Eisenscholos et al.(2021), Yang et al.(2022), Yin et al.
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o]9]o] WHEEL BERTA AR&-3 WordPiece tokenizer2]
EZ 09 npaF o] opd A ©h9) o) mp ) S AFEshe A ol A
Aol & H el
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of & ZA3H tolHAMY FAE ] AT 3 7]l A
AAH 02 A2 dlo]HAME A-8-3tA L(Park ef al., 2018),
719 tjol BAE 7oz AZte AoSH do]HAldl A
Aol & Yo EAshe vlolHE AH A4 07 F33ko 3
&3 3712 A3 HTHCho ef al., 2020). 0] ¢ Z& AT EL
g0l & A HYS Al F/HE vt R HolHt
e AN AA dHolEE P51, o] & HEOR G
of & 493 #Ho E3td E@% Al A e A ol A
Fa 7t Uk 2 F AT BF RE9 g5 2 %t
o] A& dlolHE F75HA °L°} AT L A A% vl
7b odte IAE JHAT o1F Jun et al(2022)F Al
Hub(https://www.aihub.or ki) S &3 tF 29 =0 E 752]4
SH EolE Ao FAEH Fxo] F HYFH AFINE
A Azt 7hss At 1ddls ek 7 EﬂOIEViE
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g3ttt 28y A9 B} E glolE Al 9F36.5%00 Y
e dolHoA & B3 d2E ARy FEE Ao] Ay
Aok wheba B =Fo A A1 7 A (Information Retrieval) 7]
2 285t A <5 HolHE EAste S AST
o 3 e f&%ﬂ dlolEAlo] AbH S5 ©A o A
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Wiki URL

Table 1

A. Table-Text Mapping

2 = TAPAS T2 7|9ho g dto] o E31d
Aol el KOreaPASE A|QHHTh KOreaPAS] XA 8h<3
ZY YUY A= <Figure 2>9 o] E-HAE 1] (Table-Text
Mapping) #4-& Foll B AHA S5 dolB & o] &3 A
7 g5 OA 9 9 TS granularity & 1 3 PIA) 24 ©
AZ FAET 53], A g A A Kim er al.(2021)3}
Lee et al.(2021)2] A& #Z3}to], tF2e 4o HolHE
A ShgE do] Bd e o] HioJHE 7} S5
o] 7t A o] 8¢5 (Cross-lingual Transfer Learning) ¥H4]& &
St ol & #38 KOreaPAS®| %1 ZHE Huggingface®l &7
¥ TAPASS] 1=t setuHE 27]8st ALA S5S
3 3} % Ch(https://huggingface.co/google/tapas-base). T L
o] AA szl ZE3 Fol F EloJHe F620T E, £ A
Tl A AR Sgoll &-8-3F gh=ro] & BlolE 47t of 1208t
MYE a2fstd dof 7 Ao g&& Fdstr] 443 md
E gddn

3he o
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I
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(1) A4 8tz dlolH 74

o £318 AL Sr5& w337 Al ti 2| & o]
El7} oottt mebA, & A= AL g5 AHEE HlolH
£ T%317] 913 KorWikiTabular(Jun et al., 2022)%} KorQuAD
2.0(Kim et al., 2020)& 43191 T} KorWikiTabulart= 91 7] 5 T
oF TA & 7|8H 0 E A A H 29 thof B Ghmof F H|o]EAl L.
2 91719t o} # o] A W o] EA)3}= Infobox H Table H & F
23t R oJHE TSP, R AHH2E Fo A5G
HA T ARE A AT FHH o2 RAdFE=H S o

Word-Unit MLM Cell-Unit MLM
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C. Multi-granularity Fine-tuning

Figure 2. Overall Training Framework
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Table 1. An Example of KorWikiTabular Dataset. In the Table, it can be Observed that the ‘Description’ field is Empty

Title o] LA o
URL https://ko.wikipedia.org/w/index.php?title=©] F- %] &
Description None
Caption o] FA Y -
Table ofel A Bkt A=A ofo] i 7HA Eokr} HE=A ofol =P A Eokr} AEA
T2 Eofu} A - YA A=t wd
F 719 Yot FMEREH E Ul E g7 el Bl HIY = Description” F5-& HFdh= S S HE
KorQuAD 2.0 #8331tk KorQuAD 2.0 thE A9l Sh=rof ok R4 71 A4 Sl= 9 2EE wiékele 34 220912 7%
Ho|gFvolHANC R, AE et § 27] Y context7t A= YoH, i) BE £ 9 7] T o} E A 2HE A A o] &
#, Y2E G dlolEH & X% st 9719 o} FME F &L YX2E I X(corpus)E TS BA i) THE H 2
AE o) A FEL B M B0 E FEeE o] EIZW2N YR AT H2ES e B R TRY
7Hs3lth %4 0 2 KorQuAD 2.09) £ 7] tjo} &4 th 3 HA SA A S HIML 49| 9}7] 9| tjo} £A = H 3
URL 42,3527} % KorWikiTabulare] 583 URLS A3 B0 A B& Yehle <p> D <p> B 12 2430 R 2]
10,74471 2] URLO.Z5E 98507)2] Z B0 E & 27} 473l H2EE FE3te] 39 FHE H2E IHXAE 753 ]
AR 8 g0 B 2 AT W, & vloJHE TFG 9719t ol TAE FH87] 6l
KorWikiTabular2} KorQuAD 2.0 38 URL JHE &-&319
=

(2) AHA 845 dlo] B B} M3}

gEAQ F ARG ATE2(Herzig et al., 2020; Jun et
al., 2022; Yin et al., 2020) %} B 2EQ AF HH S 853t
7] 918 mol #AEd g 2EE &7 Yoz FAF A AA
8hS APt 1y KorWikiTabular®] oF 36.5%l 315
3t dlolH Al A <Table 1>3} Zo] %9} #dH H2EE Y
EHH = ‘Description’ 3] Hlof Q1= Z10] 22l = T},

o] 4% Eot HHH FUFH2EQ B A Z L QM-S

3171 A Hth= &A1 E 71T KorQuAD 2.00 A 57}
T ElolH £3 ot AHE HAE JHIF FA}ER
A& At} kA £ AT A = <Figure 3>3} 240]
H Y 2E Y B E v F(mapping)dt= FE AN LES
Adte] A 85 Hlo]H & Bt

wr BH oot WU Mz o
o
o
Mol ol oy m

Wiki URL

Text 1

Table 1 | "
Text 2
— * # of URLs
| Table Query
Text Corpus
Table 3

Text 4 | Text SJ Text GJ " Semantic
> J

Text7 | Text8 J Text 9 J

Table 4

\ g
@
&

IR a =)

Text 10 | Table 4
>

Figure 3. Table-Text Mapping Process

& HolBE BAshe 44 54 271 A% 91719
oA Eok 748 B4 Sl g 2EE 2o} 712 H o]

ot 7 WA ©A o A= FAISS 2o B.2f 2] (Johnson et al., 2017) &
o] &3l Y 2E IF| 204 B E9 fn|H 02 71 A E)
2EE AEdt B4 3o U$HE 9 g2E9 X9
(representation) & o] £} 7P & IAR] FAEE Ho]
A 1Y 2BV Y Bl A HAER v g E Y &
PH2E RS F317] Y3l A=BERTE 7|H o2 Ot &
o] gh=ro B o] Ef ol th 3 AL 8t<5 3 KLUE-BERT E& & A&
5} 91 th(https:/huggingface.co/klue/bert-base). ©] 9 22 2THA] <]
A 8h<; dlolH B} BAE F3) KorWikiTabular?] 724
‘Description’ &5& A M AEZ 3 & 9l o, F713 0
Z 53¢ KorQuAD 2.0 £ H 0Bl & #HH | 2 EE wj 3 &

PN
T Ut

1T

(3) AHA Bk
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& DA A ZH gL A (1) Zo] 74

x = [CLS]|Tok !

txt?

-, Tok 7 [SEP]

-+, Tok P [SEP]Tok }, )

txt

]

o>
m/‘\
SeRe
o —
— 2
>
rlu

mlog
NS
AN e
qu)_@
_@}m
D
I
®
- (o
SUBED
> oo
_Ll:
dr
o iy

S|

NA2Y A EZE ofu|ditt H2E A F
I do]Ee EA3= ‘Caption” 29} ‘Description’ 7

olof g F4434% 01, Caption FR7} W EA|3}A] ¢
KorQuAD 2.09] 7% ‘Description’ AR ET F431 4t}
NF2Y A4S 2E A GYE £T% & A2 o]o] B

F



KOreaPAS: TAPAS 7]4ke] gt=to] £3} & %

ol WAl o2 HHstste] g%t }Xd 8452 Herzig ef al.
(2020)9 A % Bﬂf& a3 SdstA AA 1@0114 15%0ll
s gste EES [MASK] EE2.2 U438t MLM< 33}

Hom, o] Hl2E A P2e T HYE X Al%é% Ao
AZ mtxF S APttt ntaF o] %9 Y AF2E

x"=kg} 8w KOreaPAS+ 2 (2)9F 7o) BERTO A A okt
MLM &4 3+4E me} 8450l g Ht),

%Z—logP([MASKJ

i=1

Lygn= =% |Xma5k) 2

of, [MASK;| ¢y, &= 47 4 AF29] i np23 E
23 A EZL u]aty, n & xko A npaZE A E
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Figure 4. The process of calculating column logits. The final column

logits can be passed through the softmax function to

determine the probability of each column containing the

answer

£ yehdt,
L= m&%mc}a(?ﬁp 10:0911*) (6)
Lesuone = gt CEGE 1, ) ()
LWCWMWMg%fEﬁ;rom» ®)
Ly = Leet + Losamns + Lions )

7} granularity'd A8 55 A4e7] 8l A= granularity
9 Jogite] A3, o= token logits ©]&3l AAHET
<Figure 4>} Zo] Ag3ld & 2l ggoz Soj7}y]
A EZS A AANER shte Ao &3t 2AE0] o
B E R ‘4'7—01?-_1 T Aot webA, 2 Ao th g logit
o)A} plo) & 7t Ao &atE EZE token logitS ¥ 5to]
Tae, olw) 2t e m47) plo ¢l M2l RIS
YA 2ol MigsE RHAT oA 73 A logitS
YT do &= A7) et 2 Y logitol ﬁ]*}ﬂfﬂ
AA Do logltg AZEY X(softmax) Tl FHAA p)

< o pl) g T FAE o9 FAEH W A9
logit& FAkate] 2 89 logitS 78 F, AA B9 logits &
ZEH 2 ol FHAA T

2=
—

3I3FE
u) A 24714 $ 53 KOreaPASE o] &3] F2& 133 uf,
E4 A o] M4 Score, =24 (10)3 Zo] A 7t AF o2 A
e A7t 2D A AFG AL LFE Poz A
g ATEFE e/t R AL XTFF 2 A
9 &5 po g B Fat] A& o) w, shuhof Ao th &
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& What is the name of the university located in Seoul?

Name City
Korea University Seoul
KAIST Daejeon

Busan
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Figure 5. An Example of the Inference Process

Ep(‘ HE Aéo] é’:_:l‘ﬁg‘ﬂ]‘%
o 5T F9 qa%agizl
Score, #°l 7H¢ E& o] Aol hF AF o= wete

Sshe vE 4%

Score, = 2¥pluy +Prow TPl (10)

Qe gho] i A SH Rds sl
A A 2 EV\ GAME F 7HA wolHAle &8sttt A
A gF SAdAE HxY dHR Fxo] F HolHAMS
KorWikiTabular9} 3h=ro] 2 o]-3- ¢ gl o] A2l KorQuAD 2.0
S E2RYH FEF E HolHE W oF 1207 /o] & FloE
£ gd&Jo, A 24 dANAHE KorWikiTQ(Jun et al.,
2022)%F FATA B ZIAFE HolHE &&3dth
KorWikiTQE 9713 tlo} £A & 7|9o 2 A &g S0 &
Ao dolgAlolH, A EA td 71A S8 HlolHe 3
FTUOlHEE, 3378 Bfr YR EAE 7IHo s 58 &
0] A ofg 7 vlolelAlolth FATA A 7] A =3 dlo|E
=AY A 29, pAATY, 43y T O AT 18

ol

of Holel & E2F3tA T, & AT Fol| AHo] EAste
A F2Y dlolE S 8 g Bkl A8t

# HlolE S AAE Y 2E U = ATt KorWikiTQt
2] PAEA g 71 A 53] vlolBl = HTML do] FE = A
FotH, A oA YRETo] o] He #AE 2L
Stk ey, B Ao A = sk o] A o3 = A
Al f89 AT FFsla gonz A Yoy 54 3
Eio] Aol He A= olHAgN AAT F st 3
7He AT 7 7HA dolHAl ZF AF wolHAlo] wf

Table 2. Dataset Statistics

Dataset Train Dev Test
KorWikiTQ 52,386 5,821 11,771
MRC qataset 90,468 10,051 12,521

for administrative documents

Z FoyAA &) W&o A g5 wolH F 10%E AR}
A FE3t AF HolHACE &89 o, HFH o2 g
&, A%, W7ol A& tlo]E 74 <Table 2>9F 2T}

(2) wlo] 2ol 2d

B AT A Ak 2l 7o) vl 2 E & &= Ko-TABERT(Jun
etal,,2022)% AH&3% T Ko-TABERTE Jun ef al.(2022)9 A T
TR F=ro] & dl ol B Al A A Bl 2 MLM S 53]
AR S e T AN AGY AR 25 oSt
2230 FZ(span extractlon) WA o n A 24 & s Gh & =
oA &&3 tolHAl T FY e Hl oAl 02 ALA B33} 1]
Al 23S st te oA vlae] A Y= Ao,
A= 3;11157} 9} 3ol FA)H A Zol KorWikiTQol 33l
AR Rl E FYstith

(3) B7H A&

T ALY md S AgH o
oko] tf E ¢l H7} A 2 Exac
M-St EM&
s 44 A% 2] ol %

Z 3rter] dal) Ao eH &
t Match(EM) 9} F1 score(F1)&
A dolH & 2l T3 A 49
453 YA ot vlolH Y| Hl &<

53tk A wolE o A7k N, AR ¢ % F 2 FAE
°]E1 Dol tig 9= ;(41:1—] 27t Predictions; ,
Answers; Q| 7% EM-2 4] (11)3} o] AAt=t,
1 &
EM = = 2 L caicions, = Answees, (1)
=1

Elt‘— /QJ] 7} 7].0]]
%%ﬂﬂm%@§¢ﬁﬂ

(A (12)~4] (14)). ATE O]'oﬂ Fd3A ¢=EM
3 2e F1Y A5 AR AA e A=l gt A7t Foig
7be/dol le B EME T 3t H7F A2 oA
[Predictions; N Answers;|
Precision; = [Predictions| (12)
\Pred.ictions«l N Ans wersi\
Recall, = (13)
! |Answersi|
1 Precision; X Recall;
- ﬁ; 2 Precision; +Recall; (14)
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4) T8 3A
2 AT = 2 g5 GARE 02 $7F9 GPUE A
gom ALH < @A ol & NVIDIA A100 8¢, vlAl 23

T o] = NVIDIA A6000 4th S AH&-3F 4 Th AFA sk Alal
Hj 2] Abo] 2E 25602 AATH F 1,500,0008 2] Step7}Al
l-Z:P_Xq])JgB\Ou:] %[ﬂ ]E}/H] 7] ,]ﬂa’]- )\/\l 71-131
315 HolA ¢E Stepll Al 5 FESAD MM =4 &
A A= w2 Ao 28 642 314 20 o E7}1R] 85S A
staoH, o o Zuitt A% wolHAY AFH 45
st 71 5ol F2 A F Y RS HF HUbel AHES
Atk wEEOIAE Aol A ﬂ%] dey g8H+s
AdamWE &850, 55 4$ A g5 DA oA

(Ot

rl

£ 5e-5, U A 27 dA ol M= 1e-5§ 1%’3}%‘13}.
42 A% A%
(7248 23
B ool A A9k KOreaPASS] A HAQ 452 <Table
33} 21,
Table 3. Main Results
Dataset Model EM F1
Ko-TaBERT(Jun et al., 87,20 91.20
2022)
KOreaPAS (Ours) 94.73 96.01
KorWikiTQ | w/o Multi-Granularity
Fine-Tuning 9402 9336
w/o Korean Table
Pre-training 38.66 53.62
KOreaPAS (Ours) 94.67 96.11
MRC dataset X X
for w/o I\/I.ultl-Gra.nularlty 93.57 95.40
administrative Fine-Tuning
documents w/o Koreén.Table 46.48 58,55
Pre-training
KorWikiTQ$| 7% Ko-TaBERT®] I8 EM 7]F 7.53% =
& %S BHSGOm, F K HolHAelA BF B =R
ol s AH S 2 WA 24 FAo] A TS BY
o) 28 ool @2 ® uolHE A A4 o) 4
S 7+ gol e Aol thall EM 712 55.36%, 47.09% 2] & A% 3
A EAAS AT Ut oldd S 45 TS U R
o Go] T Hlo|ElE o] £ A ol YwHel YA
o 2 7 AR 72A YL o] mde] ast
b =o] Hle& AR B3 27} 7HA & B YE gran
ularity & 853 F2 Aol MG 2 vA 2 A=
7} HolEl Al A EM 712 0.71%, 1.1%9] Fow & A% 34
< B, o= sty granularity S 85 W Bt} o] 2 gran

ularityE SAI S5 o o] O BYd BRE 5T
Ao, A granularity?] HFE EF F&3to F2& 13
& 745 N granularity 7} 2% 53 RES S HAS 5
A7) W&ol

Ao Ué e 2 719 BT} B4 IME FA6HA
% AF, Bdo] i 19 #AE gotste d o gol
ZA3 KorWikiTQ9F A EA A 71 A =8 dlog =%
F9] A& g ARE E3}etal glom, AEo FA3=
T8 7197t B A g A FEo] v HolH &
A Aol et mlof Yol Fo] A EF HHE A A8}
of 3k g YrhE At

Table 4. Comparison of Model Performance Based on Input

Format
Dataset Input Format EM F1
. Question + Table 94.73 | 96.01
KorWikiTQ - -
Question + Table Title + Table| 94.81 | 96.18
MRC dataset Question + Table 94.67 | 96.11
for
administrative Question + Table Title + Table| 94.59 | 96.06
documents
AHRA O & KorWikiTQo A& o] A5 e BAA
T A TA B 1A= wolEd e s stete B
ojnl dlolg Attt Aol7} flee Atk 2L U
TR g Bl F& AHE G A 2] A&
o) AR AL X A P& e aF Y HME X
ot ol7] vl AE3} £ AAE 43| sopebA] X
FeAES =2 7 YD 202 Helnk =3, %9 A&
of yehd A R7} AE A & -2 HIsetA 3ste A=
R AF AH F7} o717t 7AW A5 2po] = o]oj A A]

riﬂ—"
0 8 o

ko golo @ Bt

(2) &0 & ALA S5 3}

Wt =0l F HolHE o] &3 AHd g5 a3 E &
13}7] H8l KorWikiTQ ¥ 7} Hlo]E{ Al el Tl gk MLM accuracy
£ A9t MLM accuracy= A4 nf27) H EE T 29
o] FHtZA HEU3 EZY Hl&& YeHUE H7F AXEE,
MLM accuracy7} E0he 212 Zdo] o2 Foix F4-&
Zolafstal 9l5S UebiTh BHo) oj g2 %9 A F 3
Fote H2E NAX2G E AFLE FAEY, np2F &
Yot Ao wet a7FAE FESH S AT
<Table 5> A all& Y& AA, titleS 9 A E header= &
9] FH o &ate A, cell& ol A T E AL s Aol g3
2 & FRYPSS Yudth A4S A vlu BdEE
22 ¢l 3o A Sh<5 Ao ¢l KLUE-BERT 22 &
AF8-3} % Th(https://huggingface.co/klue/bert-base).
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Table 5. MLM accuracy on KorWikiTQ Test Dataset

all title header cell

klue/bert-base 18.39 36.21 22.68 21.40

KOreaPAS 36.25 66.51

50.31 50.66
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(3) Multi-granularity Fine-tuning &2}

B AT e #2717 Al 7HA granularity € 85 BA
o F& WAl ZF 283k Al 2 B4 S Alde T
Joll wheh thaFdt E| granularity S 835t Zlo] AAZ A
T ol meol HeA GAEE A s Tl Sl

Sk DA A o B3k FQ87] 98 TAPASOIA Al kg
oA 24 B0 R S5 TP B KOreaPASS 45
< vtk ojw, g<5 GAld T3 Hwt bt EE
KOreaPAS®] 7 9-o| = TAPASSt §Y3HAl Ao Hruhs &
&oto] F23 APk £ F 2E 319 H5 2ol F
AHOZ FfoudtA] 43}7] $18) McNemar’s testE 434 3}
Hk 2 A3} <Figure 6>3 70| KOreaPAS7} TAPAS©] 1] 3]

[

l

058 H% e HYor, BE HoBANA e pralie
7125te] £ =Rl 4 Ak vl 27 %40 st v

A FolH A Bl 71 dhe Flsk gt

mm TAPAS B KOreaPAS
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Exact Match (EM)
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93.25

93.00 MRC dataset for administrative documents

KorWikiTQ
Figure 6. Test EM Results with Different Fine-tuning Methods.
An (*) Indicates a Statistical Significance p < 0.005 and
an (* ) Indicates A Significance at p < 0.05 for
McNemar’s Test

S04 - 2uA

—7‘?— A A BHE Flat] 3 FE A & A =
& F 7HA granularity®] oS &85k A9} Al 714 gran-
ularlty/l Mg B 343 495 nusgy d35oez
2E do]EANAM Al 7}A granularity®] HFE T89S
“H7} M= AeS RGOS, McNemar's test 3 23} )
B AolA mf$ & pvalueE 7| E3HH T o] & 54
—’—F% DA NA Al 7HA granularity] A4E RF &43t= A
o] A% el Fmd IFE 77 FUE 5 Ao

Table 6. Test EM Results with Different Combinations of
Granularities Used for Inference. The Numbers within
Parentheses Indicate the p-values via McNemar’s Test
Against the Original KOreaPAS Utilizing all Three

Granularities for Inference

Dataset
# of Granularities MRC dataset
Granularities | used for inference | KorWikiTQ for
administrative
documents
1 Cell 94.503 94.322
(0.006655) | (2.08E-06)
Cell + Ro 94.503 94.537
W
(0.000971) | (0.004059)
2 Cell + Column 94.707 94.473
(0.621873) | (0.001135)
Row + Col 94.198 94.545
ow olumn
(1.25E-06) (0.140772)
Cell + Row +
3 ¢ v 94.733 94.673
Column
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Table 7. An example of Inference Results Based on Different Fine-tuning Methods
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Question Hl o Eo] 20160 FH 22 HE 4HF.
Answer %20]2 2H): =aul/SF HEFA H)$AF
Prediction (TAPAS) HIEd of 3w A 2g 29 A
Prediction (KOreaPAS) xo|2 BH|. TgtulySF FERA w4
= AF e EE
1999 otrtA = Zo|2 FHl: A A FH
Table ..
2016 | WHEW o) ¥ AXE 28 AF | Zo|2~ FH: Egtul/SF BERA A | SR
(5) &% £4 PYatH N s ACE Bt
KorWikiTQ %7} Eﬂ °] E| M A KOreaPAS7} 7S o =3
62074 BlofE] F o Ao F& A7t 7 2 3 50
7H4 dlolele] tis) o r3& T4 ol T 197/ 3 5 AR
@t dolEl7h Hlol B 9] 2t T (labeling)] &5 o] AA|
EL mHo] o Zo] Aol At mdo o= wd Aol @ E ATE UFEY =0l R HolHE o] &3 AH S5 G
FAEATE Flur 938 2d9 2L d= 452 5 A 2AS YD 5o & oS H 29 KOreaPASE Al
B shE 2435 B deteh £ =EAE 3AE o] ® HolHAlo] AbY
19702 A3 31709 HolEol A AF S48 o7 78 85 Al 7HAE S BAskes A4 RS oH, 24d
SRR FEAE F T ) A ‘:‘WH %?'%% AFM & HOlHE o] &3 AHH dgo] o] Rd o o] & o] q
HI2 g T= gL o2l "ad o vA 2w 2 Efo 3 A4g40z Iy fEo ®o thokdt
Aths v ste] 3RS £E% A 9olth <Table 8>3 20| granularityS 3 FE0 WFshe At vAl 24 A2
20189 5 €98 2w BE oz doo] oA 12 A 7bg B AF7E S48 Qs TAPASS vlA 24 §4ldf vls] 4
se 4% CrTQUreE AR 1 FH, AAHOE BE 2on@ 2348 nyn Adgos,

A7} H glolelAle] tis) @A7tA FME B & 7HE &

I KOreaPASTE 7H =2 A gt ad gl (127 & BAoH, ol T d=o] & HYIH
obd A A 917} 7W EZ MY 7P E AROR 55t KOreaPAS 9 frEAS YFotolh =, 3 %?7} EES
thii) F WA 3 AE ST YA gA7L Folle dA F 7hA ElolEAMY ta) FYd RYE A5 HItE 5

ol eI 53 2

DS 2] Y3 wEof st A4 B AFo A A Qe KOreaPASE T 7HA @0 1]4 Lo

Foltt. & 5o, ‘Hotdd At Ae 1P ), KOreaPAS7} 55 0] & o5 H
T rTsolrehs ARl ARldN Tl 7|Fe] AR TtEn,

0%71 HH 7&%8 E@f& g4 zdo g T B A7E % 4985 dlo]HAM thakdt A4 &
U] &3he RS o8 ASHTk e A WA B F A MY 490 FHahgonz, 4 e Qo] A7
Z07h 5UR VS MAITE AAL Bl stekshl 2 ol BAL &, % BT 59 WA Adel BaF BAdE @
A7 w ot F WA FHo sjFstes A A Aol B AE BRI o] A E SH] AR FF AT FEFS
do £F 0|53t SHUTGE dolg olashe 5ER A FIHAR AAND 4 Uk A 0A AT ITe B AT 3
He AR Asol O £ Aol RS AESt dhge ¢ 5 WA A8t A oA &4 FETe] AR AU
Table 8. An Example of Error Case of KOreaPAS
A 20189 B/ £¥Y 2 RE o Yoo} o) 12hel A
Question MBS HEE IEH ASE FRGUR
Answer 28 &5
Prediction ol 71A
&9 olF 12 23
) X
! T = o
4 zg 79 90.25 92.25
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A Aqte] o3 A 5 Hoh O dd AE 73 S
e RE s FHkE Aotk e o2, F WA A7
S S AME BEE SEAT7] AE FHAQ dao] &
A5 HolHAS F53te Aolth. @AAA g8 =
of & ZAY3H tolHAMY A5 hFEY FATE HA A4t

ol B astA of “Zﬂi TAREH Utk W, Gl A5 =
& okl A & s oo mef ook YA A4t 3t
F A H vl F30] H27HA s AP Yot
(Zhu et al., 2021; Chen et al., 2021,2022) uepA FSoe= A
Al Ao A oo B Tk #39 =0l ® HYS
2 HolEAlE 73811, o] & &3] KOreaPAS7|HEY] 1%

8 29 s @77} o) S0 A7) 8 7l n g,

a1

Agrawal, A., Lu, J., Antol, S., Mitchell, M., Zitnick, C. L., Parikh, D., and
Batra, D. (2015), VQA: Visual Question Answering, International
Journal of Computer Vision, 123, 4-31.

Chen, Z., Chen, W., Smiley, C., Shah, S., Borova, 1., Langdon, D.,
Moussa, R.N., Beane, M.I., Huang, T."., Routledge, B. R., and Wang,
W. Y. (2021), FinQA: A Dataset of Numerical Reasoning over
Financial Data, Proceedings of the 2021 Conference on Empirical
Methods in Natural Language Processing, 3697-3711.

Chen, Z., L1, S., Smiley, C., Ma, Z., Shah, S., and Wang, W. Y. (2022),
ConvFinQA: Exploring the Chain of Numerical Reasoning in
Conversational Finance Question Answering, Proceedings of the
2022 Conference on Empirical Methods in Natural Language
Processing, 6279-6292.

Cho, S., Kim, M., and Kwon, H. (2020), Table Question Answering based
on Pre-trained Language Model using TAPAS, Proceedings of the
32th Annual Conference on Human and Cognitive Language
Technology, 87-90.

Deng, X., Sun, H., Lees, A., Wu, Y., and Yu, C. (2020), TURL: Table
Understanding through Representation Learning, Proceedings of the
VLDB Endowment, 14(3), 307-319.

Devlin, J., Chang, M., Lee, K., and Toutanova, K. (2019), BERT:
Pre-training of Deep Bidirectional Transformers for Language
Understanding, Proceedings of the 2019 Conference of the North
American Chapter of the Association for Computational Linguistics:
Human Language Technologies, 4171-4186.

Dong, H., Cheng, Z., He, X., Zhou, M., Zhou, A., Zhou, F., Liu, A., Han,
S., and Zhang, D. (2022), Table Pre-training: A Survey on Model
Architectures, Pretraining Objectives, and Downstream Tasks,
Proceedings of the Thirty-First International Joint Conference on
Artificial Intelligence, 5426-5435.

Eisenschlos, J. M., Gor, M., Miiller, T., and Cohen, W. W. (2021), MATE:
Multi-view Attention for Table Transformer Efficiency, Proceedings
of the 2021 Conference on Empirical Methods in Natural Language
Processing, 7606-7619.

Glass, M. R., Canim, M., Gliozzo, A., Chemmengath, S. A., Chakravarti,
R, Sil, A., Pan, F., Bharadwaj, S., and Fauceglia, N. R. (2021), Capturing
Row and Column Semantics in Transformer Based Question
Answering over Tables, Proceedings of the 2021 Conference of the
North American Chapter of the Association for Computational

Suzie Oh -+ Yookyung Kho -

Yukyung Lee - Pilsung Kang

Linguistics: Human Language Technologies, 1212-1224.

He, P, Liu, X., Gao, J., and Chen, W. (2020), DeBERTa: Decoding- en-
hanced BERT with Disentangled Attention, Proceedings of the 9th
International Conference on Learning Representations (ICLR 2021).

Herzig, J., Nowak, P. K., Miiller, T., Piccinno, F., and Eisenschlos, J. M.
(2020), TaPas: Weakly Supervised Table Parsing via Pre-training,
Proceedings of the 58th Annual Meeting of the Association for
Computational Linguistics, 4320-4333.

lida, H., Thai, D.N., Manjunatha, V., and Iyyer, M. (2021), TABBIE:
Pretrained Representations of Tabular Data, Proceedings of the 2021
Conference of the North American Chapter of the Association for
Computational Linguistics: Human Language Technologies, 3446-
3456.

Iyyer, M., Yih, W., and Chang, M. (2017), Search-based Neural
Structured Learning for Sequential Question Answering,
Proceedings of the 55th Annual Meeting of the Association for
Computational Linguistics, 1821-1831.

Jin, N., Siebert, J., Li, D., and Chen, Q. (2022), A Survey on Table
Question Answering: Recent Advances, China Conference on
Knowledge Graph and Semantic Computing, 174-186.

Johnson, J., Douze, M., and Jégou, H. (2017), Billion-Scale Similarity
Search with GPUs, IEEE Transactions on Big Data, 7, 535-547.
Jun, C., Choi, J., Sim, M., Kim, H., Jang, H., and Min, K. (2022),
Korean-Specific Dataset for Table Question Answering, Proceedings
of the Thirteenth Language Resources and Evaluation Conference,

6114-6120.

Kafle, K., Cohen, S. D., Price, B. L., and Kanan, C. (2018), DVQA:
Understanding Data Visualizations via Question Answering, 2018
IEEE/CVF Conference on Computer Vision and Pattern Recognition,
5648-5656.

Kahou, S. E., Atkinson, A., Michalski, V., Kadar, A., Trischler, A., and
Bengio, Y. (2017), FigureQA: An Annotated Figure Dataset for
Visual Reasoning, Workshop Track Proceedings of the 6th Interna-
tional Conference on Learning Representations (ICLR 2018).

Kim, J. and Kang, P. (2021), K-Wav2vec 2.0: Automatic Speech
Recognition based on Joint Decoding of Graphemes and Syllables,
Proceedings of the Annual Conference of the International Speech
Communication Association, 4945-4949.

Kim, Y., Lim, S., Lee, H., Park, S., and Kim, M. (2020), KorQuAD 2.0:
Korean QA Dataset for Web Document Machine Comprehension,
Journal of KIISE, 47, 577-586.

Lee, C., Yang, K., Whang, T., Park, C., Matteson, A., and Lim, H. (2021),
Exploring the Data Efficiency of Cross-Lingual Post-Training in
Pretrained Language Models, Applied Sciences, 11(5).

Lewis, M., Liu, Y., Goyal, N., Ghazvininejad, M., Mohamed, A., Levy,
0., Stoyanov, V., and Zettlemoyer, L. (2019), BART: Denoising
Sequence-to-Sequence  Pre-training  for Natural Language
Generation, Translation, and Comprehension, Proceedings of the
58th Annual Meeting of the Association for Computational
Linguistics, 7871-7880.

Liu, Q., Chen, B., Guo, J., Lin, Z., and Lou, J. (2021), TAPEX: Table
Pre-training via Learning a Neural SQL Executor, Proceedings of the
10th International Conference on Learning Representations (ICLR
2022).

Liu, Y., Ott, M., Goyal, N., Du, J., Joshi, M., Chen, D., Levy, O., Lewis,
M., Zettlemoyer, L., and Stoyanov, V. (2019), RoBERTa: A Robustly
Optimized BERT Pretraining Approach, CoRR, abs/1907.11692.

Masty, A., Do, X., Tan, J. Q., Joty, S. R., and Hoque, E. (2022), ChartQA:
A Benchmark for Question Answering about Charts with Visual and



KOreaPAS: TAPAS based Korean-Specific Table Question Answering Model 513

Logical Reasoning, Findings of the Association for Computational
Linguistics: ACL 2022,2263-2279.

Methani, N., Ganguly, P., Khapra, M. M., and Kumar, P. (2019), PlotQA:
Reasoning over Scientific Plots, 2020 IEEE Winter Conference on
Applications of Computer Vision (WACV), 1516-1525.

Pandya, H. A. and Bhatt, B. S. (2021), Question Answering Survey:
Directions, Challenges, Datasets, Evaluation Matrices, ArXiv,
abs/2112.03572.

Park, S., Lim, S., Kim, M., and Lee, J. (2018), TabQA: Question Answering
Model for Table Data, Proceedings of the 30th Annual Conference on
Human and Cognitive Language Technology, 263-269.

Pasupat, P. and Liang, P. (2015), Compositional Semantic Parsing on
Semi-Structured Tables, Proceedings of the 53rd Annual Meeting of
the Association for Computational Linguistics and the 7th Interna-
tional Joint Conference on Natural Language Processing, 1470-
1480.

Radford, A. and Narasimhan, K. (2018), Improving Language Under-
standing by Generative Pre-Training.

Raffel, C., Shazeer, N.M., Roberts, A., Lee, K., Narang, S., Matena, M.,
Zhou, Y., Li, W., and Liu, P. J. (2019), Exploring the Limits of Transfer
Learning with a Unified Text-to-Text Transformer, Journal of
Machine Learning Research, 21(140), 1-67.

Vaswani, A., Shazeer, N. M., Parmar, N., Uszkoreit, J., Jones, L., Gomez,
A.N., Kaiser, L., and Polosukhin, I. (2017), Attention is All you Need,
Advances in Neural Information Processing Systems 30 (NIPS 2017),
5998-6008.

Wang, Z. (2022), Modern Question Answering Datasets and Benchmarks:
A Survey, ArXiv, abs/2206.15030.

Wang, Z., Dong, H., Jia, R., Li, J., Fu, Z., Han, S., and Zhang, D. (2021),
TUTA: Tree-based Transformers for Generally Structured Table
Pre-training, Proceedings of the 27th ACM SIGKDD Conference on
Knowledge Discovery & Data Mining, 1780-1790.

Xie, T., Wu, C., Shi, P,, Zhong, R., Scholak, T., Yasunaga, M., Wu, C.,
Zhong, M., Yin, P., Wang, S.I., Zhong, V., Wang, B., Li, C., Boyle, C.,
Ni, A., Yao, Z., Radev, D. R., Xiong, C., Kong, L., Zhang, R., Smith,
N. A, Zettlemoyer, L., and Yu, T. (2022), UnifiedSKG: Unifying and
Multi-Tasking Structured Knowledge Grounding with Text-to-Text
Language Models, Proceedings of the 2022 Conference on Empirical
Methods in Natural Language Processing, 602-631.

Yang, J., Gupta, A., Upadhyay, S., He, L., Goel, R., and Paul, S. (2022),
TableFormer: Robust Transformer Modeling for Table-Text Encoding,
Proceedings of the 60th Annual Meeting of the Association for
Computational Linguistics, 528-537.

Yin, P, Neubig, G., Yih, W., and Riedel, S. (2020), TaBERT: Pretraining
for Joint Understanding of Textual and Tabular Data, Proceedings of
the 58th Annual Meeting of the Association for Computational
Linguistics, 8413-8426.

Yu, T., Wu, C., Lin, X. V., Wang, B., Tan, Y. C., Yang, X., Radev, D. R.,
Socher, R., and Xiong, C. (2020), GraPPa: Grammar-Augmented
Pre-Training for Table Semantic Parsing, Proceedings of the 9th
International Conference on Learning Representations (ICLR 2021).

Zhao, Y., Li, Y., Li, C., and Zhang, R. (2022), MultiHiertt: Numerical
Reasoning over Multi Hierarchical Tabular and Textual Data,
Proceedings of the 60th Annual Meeting of the Association for
Computational Linguistics, 6588-6600.

Zhong, V., Xiong, C., and Socher, R. (2018), Seq2SQL: Generating
Structured Queries from Natural Language using Reinforcement
Learning, CoRR, abs/1709.00103.

Zhu, F., Lei, W., Huang, Y., Wang, C., Zhang, S., Lv, J., Feng, F., and
Chua, T. (2021), TAT-QA: A Question Answering Benchmark on a
Hybrid of Tabular and Textual Content in Finance, Proceedings of the
59th Annual Meeting of the Association for Computational
Linguistics and the 11th International Joint Conference on Natural
Language Processing, 3277-3287.

A 2L

o FA: AN G ITE T A 2021 A& H 5
9t A vty A9 A Y 23T HA Ao A3
Zolth AT Hoke 290 Ag L F Ao gt

I73: e th sl v v of s o} FA Sk akoll A 2021 SFALSE
AL ASstst A= L th et A4 I 5 S A
of A8 Folw}, AF Hops ZEZE 7S4S H £ AN
oj A glolt.

o) 70: 9] o]t SHL 4414 G B e ol 4 2019 EHALEL
918 A 590 Lelrh o 414 3 39 A B A 0

2 A8 Fo|th, A7 Rob Aslol 2], thak A2, At] o]
2, 8 2E Aol

7394 A-&sta A Fatatol A 2003 AL 20101 BHAL
39 & A53A 01? dd7te 34, ARt g a

Eril%j—o}a";o CEA e oS A E F A
TR AA Folth AT Lok A Y B le HolHE &
gt vl o] H H}Ol” 2 7AEE e N L AT/ E T+

oF 5-&oltt.

[ex



	KOreaPAS: TAPAS 기반의 한국어 특화 표 질의응답 모델
	1. 서론
	2. 관련 연구
	3. 제안 방법론
	4. 실험 및 결과
	5. 결론
	참고문헌


