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Abstract: Fact verification is intended to check whether a textual statement is supported by a given piece of evidence. Due to the

structural dependence and implicit content of tables, the task of fact verification with tables as the evidence still faces many challenges.
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Existing literature has either used logical expressions to parse statements based on tabular evidence or designed table-aware neural
networks to encode statement-table pairs and thereby accomplish table-based fact verification tasks. However, these approaches fail to fully
utilize the implicit tabular information behind the statements, which leads to the degraded inference performance of the model. Moreover,
Chinese statements based on tabular evidence have more complex syntax and semantics, which also adds to the difficulties in model
inference. For this reason, the study proposes a method of fact verification with Chinese tabular data based on the capsule heterogeneous
graph attention network (CapsHAN). This method can fully understand the structure and semantics of statements. On this basis, the tabular
information implied by the statements is mined and utilized to effectively improve the accuracy of table-based fact verification tasks.
Specifically, a heterogeneous graph is constructed by performing syntactic dependency parsing and named entity recognition of statements.
Subsequently, the graph is learned and understood by the heterogeneous graph attention network and the capsule graph neural network, and
the obtained textual representation of the statements is sliced together with the textual representation of the encoded tables. Finally, the
result is predicted. Further, this study also attempts to address the problem that the datasets of fact verification based on Chinese tables are
scarce and thus unable to support the performance evaluation of table-based fact verification methods. For this purpose, the study
transforms the mainstream English table-based fact verification datasets TABFACT and INFOTABS into Chinese and constructs a dataset
that is based on the uniform content label (UCL) national standard and specifically tailored to the characteristics of Chinese tabular data.
This dataset, namely, UCLDS, takes Wikipedia infoboxes as evidence of manually annotated natural language statements and labels them
into three classes: entailed, contradictory, and neutral. UCLDS outperforms the traditional datasets TABFACT and INFOTABS in
supporting both single-table and multi-table inference. The experimental results on the above three Chinese benchmark datasets show that
the proposed model outperforms the baseline model invariably, demonstrating its superiority for Chinese table-based fact verification tasks.

Key words: table-based fact verification; heterogeneous graph attention network (HAN); capsule graph neural network (CapsGNN);

dependency parsing; named entity recognition
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b, gy Al g 43 R IRARAT A2 50 BT B RN iy 44 SEARIE 32 1, Graph 28 #3744 B 454, DP FI NER 43 Sl 7R K
AERNE S R iy 44 SEAA O BRAE . T8 5 SR 2 A 1], B ) DL R0 A 0 28 AR i 44 SR 1) A 1 4 1T e 2R A2 R
IR A5 FNTE S, AT ER AR R HERT RE ), 08 B ST LT (1) HEI AR, AR SEIR RN LU AR SR 4.4 1R,
2.3 YRAGIRIR

FEAAIE K SCAR R RIS T H SR E 5 A H (natural language processing, NLP) /145 3 < 2. AWK H HFL 1Y
RoBERTa-wwm-ext-large-Chinese # A g gl i, B Sk b T 1K1 o) J& V- H-PHEER K AT 2 Seq, , BB W
Seqr EN G IIHE 1S BRI SCARRIR Er, RIGHEHRIE S 2N GBI B SUAR IR Es = [hy,hy,... h,] e R4,
Hp, d FRORFFATIERRHE AR, n ORI T I TE 30, by ROR 58 § AN TR I SCAR SRR, RIS UK 9 HAN
HES § AMATE T SRR R R,

24 HSHEIEEHMNEIRR

AHKEHAR G S A8 B T M M, B B BIRE S T2 IR B SCAR R R, ARG 2 R & I 450
MY J) (node attention) — 15 X 2 5l & JJ (semantic attention). i%BIE [ BAAKELL NI 6 TR, B 58, 19 migl
D72 VRN RS T e IR AR AN W B, K e AT 1R A ASRATE B sk 2RGSO
JIFIWT A TCER AR I 22 5, I A RF T8 AT 45 IR AR 58 18 SCHY s RN PR S R A 5



8 P2 AL S AT AT

T 45
E=wi|

6 SRH AR M SR 7R

2410 ARG RS HLE
TR POE RS RG0S B LB OB 0 3 5 R IR R HL, & RT LA 2] 5
I PRSI AR AT () TV, IR A AT RS AR R LU T U ZER IR, il TR
S HE, AN IR AL ) R AT AR R RS AR A ). PR, 0 TN ISR 5 05 (B 2T ¢, 2RAL 945 51, HAN 803 T
Rl R TR R B A ML, PEORCKE AN ) TR 755 R A B B AT ) (R 22 () . B AR A T
h) =M, Iy )
Herb, g Ay 2302 i P JRAE RS AL AR L. S8R A SR PR SR AR, Y IR R ) T LA R FRAT R AT
(R R 25, BESRA T A R JIHL (self-attention) K27 > 2 F 35 il Z [ AU, 455 — NIt R e 4% @ JERE K
M RORE G, ) W RN Ry € B AT R T TR BRI
e?; = a”node(h:'a hl,a(D) 3
Hr, attyoge RO IR VTS R GOE RO IARER W4 A5 3R A T I0BR A2 1015 ek 2 I i 2 2 ), it if
Softmax RO EATHEAT YA AL AR BIAH B DA R KL o) -
T.[h;||h,
ot = Sofimar(eh) = exp(o(ag - [h[I/]) “
| D e XDy 1)
b, o BRBAE AL, (| FORBHESRAE, NP RoR s KA AR 1 5, I ag 4RIk T 042 © 137 m 0T R
JITe . B, RO AR J  r ) B ARIE AR OB R BOEATIR A, TG BT 50 BT On AR @ IR 27,
RARERAEDT:

Z; —O'[Z a‘D h’] (5)

jen®
SR, RGN 2 Sk DAL FARORE, RN Y s JONE RN K U R 2 2D B IR N EAT D, 795
T S T SCIY RN, BRI T

f [Z aj- h’] (6)
k=1 JjEN?
25 T TL AR AE (@, Dy ,..., ©p}, B 1T 35 iR RN H -1 s R 2 S5, 7T S 2 P 2R e 1 LI s
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242 TEMYONERE IV

g T A S B TP T R AR BN SRS TPk R, HAN 321 T — s R onvE = WL, 3 p: 2 JupLsl e
DL H B S AN [F) 0 B 42 (0 TR R A TRl G B e AT 25 T KM RO 0 A% 3T B R e 1 ST RUIRN
AAENTIN, BEATCHAR {Bay By s - - - »Baop } 15 X BUE W] LI I Q1 T e /E1S 31

{Boy>Boys---» Pao,} = atten({Zay, Lo, , . .., Zy,}) (7
L attyem TR I VST UM T I IR 45,

N T F AT AR T, SR S8 AR 2 M AR R R iV ST BN, R R R A R
NSE XHONE R D) & q SRARBLRE, Lkt i i i A TP, b ah, A HO 3 T R4 T AR N T R e 1
SN AR A T ZE MR AE i e s AR M 2. 25 1, BTS2 M B we, VI AT

1 Z q" - tanh(W - z® + b) ®)

- M iev
o, W RRBEMRE, b Ron B 1, v RoRTCEL O, LIHTH A, tanh FoREEE R L R AT
ML, BEHGE Softmax bR BN EATTREAT VA — 4 AT AR W (O T 0 BUE 2R 51 B, -

exp(wo,)

Bo= —— )
Zi:l exp(we,)

I 27 2] S BT AR5, AT DAR X el 5 1 SRR AR A RN Z 10 T

Wo,

»
2= poZo, (10)
i=1

CEARSCHT, RO IR A 1 Z € R R 0 R BRI A S B T AT W17 200 LR 3 S R
243 BIBERA S

G2 LI, BRIk S 250t TN S5 2 B IR SR B = [y ... 30N S B 1 08
TE B, I G = (g1, g2) 4 N FIA LR 41 5 R 0 25 K0 . ARBTG5 728 P 4]
(1T B 5, A1 2 A 8 S 0 P00 5 0 ) R XU B A B I Z . Bt Z R §
SRRV SRR, IR 7% 5 P e AT 0 A RO DB, LA T

Z=1Zy.Zy,..... 7] = HAN(h; b, b, (g1, 21) (an

Forh, HAN 2675 A B 2 RS b, Z,, 2610 i B O 7. RN, 70 1 S S P 2 P 2
(i, KK 75 T LT D S X 1R R — B
@)=l ) 12)

1 =1 i=

X =
I;

2.5 BEEHEMEIRR

AR I O I HE P A 25 X g kAR 3, PR A5 AN AN ASERR P R 1 A A SR A il B v o 11 PRI AR N,
BIFRIA S B v e 1) SCAR SRR, AR, B 5CR A HAN BEHCSR I 17 AR5 A 4 At s e 28, AR5 N sl &
% FEATLAR A e ey 2% PRl e DA B pmn BT i IR ] 7 FROR T A ) S AR S,
2.5.1  FEARAT SREE

ATHREAELE HAN BLErb BTG 28 H DA A i R ZE A 2 EE C = [[eqnys - Ca s [Cotys-- -
Copll € R AR AT

CGity = Pricaps(Z,) (13)

Hh, e € RYFIRTT R HIER INRBERIFHT, pricaps 27 T H QLAY SRR AR AR 28 b 25
252 KR

IRAGIERE T AR I, ASREIE Y 225 B e AL AR B B R FE . i A\ AL TR EE C, 73 B — LB R FE R
HeRPd Hrh p ROREIRSFEIIAN L, RN BIRREE AN R 7 1 s B T i B G 1@ k. IR BRI B IR B T B A AE
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(KIRER, A R S T AR R A1 . AP A A A Bl P 8 2 T, AN RAE P T Iy LR S A i e e AT 4
JBC, AT F RN T 9800 p Xt n (RIS LA BB vy o B 1 P e . LA T

Fyn(ch
scaled(c(,;,)) = "dlm—(l) ) (14)

> Fun(€)
i=1

Horp, e e RM RSB R P 20 I ITAT IR FE AT B0 1K ) 08, Fan A2 HI R VT 5000 T8 ) 10 52 110 VG )2 4 3 42 99 4%,
scaled(c ) € R F/RAR UG HFERE Y SUREE. 2EXT BT O FRREAT 2R 8N i B LT 40 URVE 2 5, #ER
ST R S RSN FH R FE M 2% (capsule network, CapsNet)* i 15 25 B th# L (dynamic routing) 733 &l R 3E.
Mo R

H=[H, H,,..., H,] = Routing(scaled(C)) (15)
Ho, By e RY 558 i MR, Routing 218 b,
SR AR AR E R Y AT
—a
i (0 | N
c* st iﬁﬁ E
i
- - -

K7 IRIEEI A M 4 i E
253 R RRHE S FEBUR
71 B B2 b T3 R HI Sh 25 B B AL A e 4 1K) i 4T S TIRFE P = [po, o, .., o] € R, RISt IR 0 S
WA RETR, pi FRH i MBI AR, T T CapsGNN HP (1) 5 0453 Je ke il it SCAS 327 14
i, R R
Loss, = Recons,,s(Z*,P) (16)
o, Loss, R33N BRI, Reconsy,ys 7 v BRI 2 AL B 4.
254 BRI
25 BN, WA S 7E HAN B &g 240 IR X VR AR NS 55T rURA S B, AR e e R H
TR R BT AU TE, AR5 BT AR T ST 5 B F T R AL AN S A B e LA B B IR B, S T R
FHhZ5 s LIS 20 im0 e, R P [ P2 RRIA S O iy i I SCAR SRR, HAR IR
E; =P = CapsGNN(X) 17
o, CapsGNN HIA R HE K ol &2 I 2 15 ER, B TR IRIR S S 28 (1 SUAR R TR,
2.6 NESMIHRER
ARG W 3 d5 28 1) SCA IR MR 1K) SCA IR 42 I AT N R AR 25 T . 75, BEHLHs CapsGNN BEER
i LRI R S f3 25 SCARIR B MRS 1 SUA R IR By AT HHEAS BN E . BEJS, BLHOW B AT P43 2 B e R?
R — AR B SE 9 1) d 2. I R N
E* = Meanyooing(E) = Meanyooting(Es|/E7) (18)
Forfr, Meanyooring 23T BIALEAE. B 20 — R 2R A B IR A T 73 R By € RY, ¢ R Ro%L, 1£
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TABFACT #li4 5 ¢ =2, 7& INFOTABS FIl UCLDS 4 ¢ =3.
2.6.1 FRHE
CapsHAN 1 F IF1458 2K b 5500 A8 SUIRSA5 20 00 FRAL) 453 25 1 ISR
Loss = CrossEntropy(E¢., L) + ALoss, (19)
JLHh, CrossEntropy /A8 UM 2%, A 4 BRI R REL. AR SCBIE 5 /MR BRI Loss SRR BT H2 R AY.
2,62 FRZETIM
CapsHAN FIH E. &5t Softmax e BUEAT b2 15001 :
L* = argmax(Softmax(E(.)) (20)
Mo, L RSP 4525, argmax /R IR KAE R 5 I ERAE.
8 S5 A P 3 D i S B S Ak AR G AR 1 o,

3% 1. CapsHAN.

Wi BRIR S, BT, b5 L
Hith: BUR PR Loss ; TRINARESL” .

1. WHILE $(48 53 A # 584K DO:

2. MWEAREHRFE A KA N INZHER Sy, T, Ly)
3. FORi=0—-N-1DO:

4. SR S #it A Kl G; = Graph(DP(S ), NER(S ;)
5

6

7

THELR T; SRR IR Er, = Enconder(T;)
WHEMRIA S, AR IR By, = [hy,hy, ..., h,]; = Encoder(S;)
T HAN BERTHERIR S ISR IE 2R 7
Z,=Zy,,Zy,....,2;]; = HAN(E;,,G))
8. F HAN B — 2 10 BHE X /24 CapsGNN B [ :
Xi= 1|=L|1(Z£) - l|=L|1 (jl ZL")i
9. JiL CapsGNN BB SR S 1 FURARHIE R R: E, = CapsGNN(X;)
10 XE; 5 Z, A5 TEHBIK: Loss, = Reconsiy(Z;, Eg )
1. CREy 5 Er, SHER AT A 81— Bl 48 Se il ) fe 2 0
E; = Meanyooing (Es IE7,)
12.  END FOR
13, X AR PR S LR TPHE: E = (ELE;,. . E;, ]
14, E'&d—)ZeERM )53 EL
15. /MBI Loss = CrossEntropy(Ey., Ly) + ALoss,
16.  TMIFR%: L* = argmax(Softmax(E}.))
17. END WHILE
18. return Loss, L*

3 PARBAEIIIERIEEAE

B AR S S P S AT WP ST A 2 T R 3 4F Sk, TABFACT. INFOTABS 25 5 5t 52 3 2 S 863k $odi
SEAR R B, 3EF ISR I B SE IR & R, TP R AR 2 IS T, o I A A a3
B S SR, e R R B ASR 2 (E S, e B 0 2 N 244 AL T IR AR, P4
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TEER N A AR R 2 R TE 30 T 505 B, R 845 BT HE M A B IE 2 AN T] /b, BRI, BIFFUEE T SCR AR 1
SIS UE A o3 K S AR, IR (v SCRAR B R SRR SR =, M ASCRRX -y T (MRS, ik, A
T SEHR T S SCHAR AT T SR AR I R AR, AR X i b SO AR SR I A AR A A L. — 5T,
HH BRI 4 AV T 2 B S AT £ D S IR IRV T AN B o SR XU, 33 2 ) T ST TR 5 2 (R 4 B b A )
— 5T, BARELME T A RS T H AN R ST, (0L T-5E 85 A RS R, XRR T
SRR T TS RN T E TR S BOR AR R JE T RAE B, AL T R SO B A a5
T T UCL EZARMER UCL &R ] (8 4E UCLDS, IXFEMA H -G 4 R 5 5 1 2%, UCL H A
TG SR A, ARSI PO TR UR ) S T SUE B, AT LSRR SO I AL L, Bk i UCL A5
(IR 7] LI SR AR PR AL B 3R ME A5 B FLIK, UCL S0l o () REAN Y A ARk B 1 Se 438 | R K
PP PR3 (RT3 1, IXRIE T B A P 2 0 SE RN S L IR VR R R R T
3.1 EMHIESEM IR

TABFACT J&— M 1.6 J7ANYERE B RS AE A S SES R 11.8 J7 4 N AR (1 AR 55 BRI 1) e s 56
EEHRAE. — 4T, ZEAR R R S 4SO SR AN W, SR IR R EAR. 55—, SRR S — M
SIS UFHHE S AN R, TR [ B A TR SR AR SHEER R ). A SO H ) TABFACT 44l 82 2 T3
PEECHR BEEAT rh SR DL R R T BRI A B0 1) b SCHAR AR, % SCHAR SRR T S SR AR AR U A A, (R
T T RARBARAR T A B SO I A, AR Ak T R SCTN A B AR SR R R ), A R 1 L
FORELE 4.4 T2 JE 7. 18] 1(a) izl SR — A S2 4.

INFOTABS &M% 2 540 N FI4ESE | BHE BAELE 0 G S0iE A 2.3 J7 4 N TARTE ) ARE S Bk
()2 45 Ky S S B B 42, 5 TABFACT AR[FIK A2, INFOTABS [IFREE 50 K2 57 [ B Arp 373X 3 . A e
JITHE 1) INFOTABS ZH5 45 42 JiE 08 SCE0HR 42 AT Hh SOG40 RO B0 8 VB I 13 210 00 Hp SO 48, % P SCEOR 4R £
BT REARE MRS S AR B 1) AR AL,
3.2 &T UCL BFRFEMERIES
3.2.1 UCL [ Frtrift 5 iR 2% [\

4N A ENLLF (uniform resource locator, URL) & B 1 W A LA« A% Lo R0 0 1y PN 28 b v,
PP SR ] URL HEATAR IR, (EE, DATHI ) Mk B A Vet URL, JREE L BV WA SR &5 UE B,
M DA SR U YRR RN B, b bty A P 2 R UM RS L VL 2R P AN O] 3 55 ) J. A fit e b0 )
SCHR [18] $2HH T 48— W AAREE, bR 28 N TLIR I v Y A5 T U L 3 A0 2 o 48 ) R R ASE 45 N T, SR 2%
UK R N AR TR T A e, T B L T SR B = A — AR P KRB BT AR A &R,

UCL — M AR A B A7 AE, — 4~ UCL R 8 B B A — @ T M 2 A4 R, UCL &) i T IR T
2%, X Pt 3 28T I REIB B R O R 5 sk il — kUL, —AY UCL B nl 4 43 4 i 5 93 AN 8843 - UCL ARES 4y
(UCL code) F1 UCL J& 34> (UCL properties). UCL fRA% 7 — AL & £ A~ UCL A8IH 3, UCL J& P38 70 £
%/~ UCL JE 3. UCL %4 m] LARR 8 L 55 i B P AT R 8 (10 8k BT sl 2.

UCL ARS8 53 IO SEAK 2 32 271, ‘BT R A JE A UCL RS, B T 2L A UCL ARHS LAAh, UCL ARG 431
i I AT DAREAT R 7, 5 S0 R L, IR A BN 16 711 AR EUE, X 5 UCL AR,
UCL ARS8 43 1A B S 2R & 7 1 A B N 28951, UCL JB B4 0 -5 WA M DS 2 AN B A A, FEA LA
JEERR A —A UCL JEME L&, 4 UCL JEME e R > UCL JE oo s skow X, Mk s s A 145+ UCL g
HEITCFEM S —A UCL RS, B4 UCL LS i — UCL JE A& kil B8 505 10 2 N E G780
UCL JEME e sty e U™, H i B4se WA UCL JE MG WA RIR B PE4E & (CDPS) A1 P 72845 B J 1k 42
& (CGPS). 5 UCL R # 43 #H% R, UCL @ PEHE4r B & T 1 U BAE AR B, 8 UF BARELEE MR, XA
15 BRI RVEE B

H1 T UCL 7E [ B | REA8 1A P9 25 W8 U5 10 = 3 1 A5 8L, AR nT DL SRR T30 SCIR P9 28 4 VR4 2T, sk ok
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21 TAE P M 8 55 T UCL (50 2 . A% 45 10 A AN A 35 S AR RN Se A ) (1 56 &, 1 i T UCL A&
DA SR EEARE 92k L H R R, B H UCL {5 8 & UCL 53tk 2 I fy s U R, Rk, b T 5% 40 il
HEAT X 43, BRIl FE 1S4 (K1 5 UCL (1 iR 4L ZURR B (K A2 2 UCL i 1) B2 UCL AR 2 1) 4 55
PR ZE 2% UCL IS4k, UCL @& B IR W A 15 B bR 51, SE A4 2 SR 2 8] Hh 4 iR (1 2 k. UCL iR 2 Te) i i
FI I UCL 55 524K 1) 3¢ R 92 BL UCL A 2 ] (1178 CORIE. 24 T R UCL FHR s ), vE8 PHe 17— Rt Ty
SR UCL S0 28 () My R 5 . VB % UCL Al M Mg 3k 08 3 2 R EREE . 5 B2
AUE BRI,

TEAF BRAEZ, 1EE R Scrapy I HUNEZE SR 9 TTREAT ICHL, ) FHT AR 1 3RAF 10 1 15 1 Rk 28 S 33 42 i
FI I 4 BE R ICH B R bnl 4, TEIMTAS 205800 56 200 1 B B RHA 4R, eah, T 0 b TCER A4 )39 [ 43 2
J5 5 9 TSR P

X T CEUAS 201 & R b 4% S a0, 1550 0 55 B 2 B8 45 5 91 R F A S A B AR SR A 46 AH G A5 B
Bk, GE vk 1 kA 4% P B 2B R sz A A% R v T ] SR S 28w T 3] st 306 45 B SRR R SRR . 2 R,
SR FH P BT A 2 18 B A SR B 46 X DTSR v () P A5 R DG B P 2%, SRS AT UCL 4 5 | 985 W S HEA T h 5 145
2| UCL Fr%E N JE.

1Ef5 BB, VE# 6 F A HanLP T HAhE UCL w44 Sek, JEMR 545 2 S24A7E UCL s U
EAER. B, SRS F BB 00 52 R BB AR AT SE il 2, 1200 T8I0 B &K A UCL A A5 38 1) 52 4o
BT HE EHRRA S B IR IATI FF. S5 UCL A PRI H 556 B S 2 TR IR DRI DG &R, AT AA 2 Hh e 4
) UCL %niR=sial. LA 7 VA B UCL 4R =S (e g AR R 1 8 B,

SR R UCL i 5
\ \
{
R R
B /0
o. F
i%ﬂ 0.7/
] % 2k 0.2
0'1\72 . X
0. u4
u3d —O0.
UCL S 23 [

- /

8 UCL FIiR 2 [ A it i s i I

322 LR

WEE 2.1 WPTIR, 4 e — MNEAREE S (S, T, L), S FI L 73 ARRBRAFFRLE, T =(T\,Ts,..., T} IREAE RIEHE
BIRAE. 2T > 1, FRX PP (S, T) HEFLAS 2 L (I FERR A 2 38T |T) = 1 WIRRZ D LR R, TABFACT M
INFOTABS ${4li 8 #5 4 LA SA 4 2 T R B0 (5 EE A D HEER 1) s /NS0, B AT AN S RF B 3 4 3. SR, B
IR (TR R R, AR 2 7RG R AT B A TR AMEE T 2 B8, 3 el mT e 0 R A A5 JEAR DG, T 7EREAT
VET BB AR I IRt 75 e X A T 5 B A T IO A, 3K gl B SRS AR LA 4 B 2 A AH IR AR M BE 7. A UL,
AFIFH UCL E FARYER UCL AR A T UCLDS 854, iXFEMUE M UCL SR & i) vh — AN S24A T
T BERI 22~ UCL 1 5543 SRIBK, 1K X L AH SCIBE 1) UCL 11 s AT A e P & 5 v] LLAG B 2 R X M0, X4
PR T LAAECRUE RS UCL 4% 0 ZEA b SRR EAT 2 A RAS M HERL. a1 8 oK, e2 Wil el W A IMAEAE
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“KRIKR, 5 e3 WINZMMFE A KR, 5 ed 5 S MAFAEH A 1 OCHE. thubn] J, 78 2 R b, £i%
L3Rk 2 IR 08 R AT 2552 5, HEI v LAMERST ) 22 SR AT AL AR R I e T
3.2.3 UCLDS $E 4t

7EE 8 f, 5 INFOTABS 429510, A SCH UCL F1iR = (a4 — > UCL 17 A1 N AAE — A B - v
T IR 2= S Mg A e X T 38 43, AR SOR BN T 7 SUEE S AN SEAR T i S HOE B9 UCL 5 s 4 5 5 R 1)
HARTE MR R R . (A R, W R — A S s 5 24 UCL Y s I, AN SOR I 5 28 SO BLE #
1) 3 A UCL 19 s & 3RO — A1 g5 M AR A%, BIRIE—AN ST SO R — A UCL RA%. ¥ S IX S 4A% I HE B R
h B RMERE . L5 2 A, S AN SEAR U A UCL 5 5506 I, A X P 3R 2 3. 75 2 R HERE
BRI (R 35 /N PR AR AR S A5 S 1K) UCL 2 B JLAR N 1RSI 45 A 25 1, AT R () UCLDS & — AN IR 52
AL R 22 (1 KU 4R

XHF UCLDS $life i, A SOy A gides . B fiiitge. 4 UCL IZkdkrh, X T4k UCL %%
FUSEARAT L W 6 SRMRA, 7EMERE oy IS 3 4T BN 3 S RMEZN, X T-REASHMEBE SN, AR50 5
A, 30 1 ARZES, 1 4RI AR 1 45T, BRIR 1 EARSRERS PR LM SR AL BRIESE S UIZRAESL, A AN TR IR.
2:2% INFOTABS $54E, ASCRA 2 7 v iy R /B 3 4, 5358 @ Test + - o Test Fla; Test .

UCLDS U 42148 AR AE (@ Test) H BRIAFIRAS (a0 2 A7 TS5 U 2R AR AR L.

SHPUTEMRREE (@rTest) 5 I ZRE BATHIBLI LA, M0 HEHRIR 270 VI ZREE MR (0 56 a E AT 10 75 5 el
7530, FOA N IR AR Bt b 2 g, BRI, 6T IR b Be—A~ UCL A% (1 6 4RIk, Xf 2 4o bnad b2 & bk
RBEAT 157 8 e 13 2 Test IIFRIR, BR800 < 5L AR HE, % 2 45 bR % 4« S 350 1) R 3R HEAT 15 3 el sl 143 31
arTest IIRIR, BRSOk <2655 T TARSSE A v N2 BRI, A SR 4k SEHET 75 38 208, MHARBAR AR S eerp i, %
FEOC UMM H 12 0 T B AR AL I 2% 25 R e T (0 A, 10 B R 2 o HE

TR (a3 Test) HIFRAE LR -5 VI ZREEARL, ERRIB R B 1, AR —ARKE'E 6 &7
HMEGON BRI, bR MR R IS 0 A, o 5l 2 44, 2 40 SRR 2 4 rhar. e iz A 1 H 2 ok 7 s
TR o M FE AR P (Y2 A

UCLDS #8364 2 979 4> UCL 245 HI4b KM 19374 51508, A58 52 1020 311, IR 2 229 4
ek, 13374 SBRIE; B AUEEA 3 AMMERE S AINE 250 DERFEA 1500 408, B 9 hiZds 2 LMK —A
SEAg, FE ph AR DGR AR i IR R A 45 91K UCL 7 £

i =i HAR

B EE]}
IRz 195043 A4 H

HE fap e

sl ZEE BTG I IX H OB 516 S=iRIG 10T
b = HRECER . o RN

M H fijfAerh s
{8 H 45 1956 4EE 4
R CESI B, WESC, &3, ZEh . sk Bk Rk
WIRBE RS | HANT ., ST, FPC, RS, T
Mrik: (/AR RSIES N EIF GO A6
Frgs: B

K9 UCLDS ¥l 4E 1 —A~ 524
AT IR T, AR SO UCLDS 42 t4T T s I iE, I IEAE R AL Hh 25 Hh L 200 AN FRik -2k
¥ext, FEB AR T TLLS 5 AN B RARE N GIHEAT RS I T . e VR 58 A0E R A RS Kappa 20 80P BT AR
FEE TS, H Rk 4 pis. WNEP T LUE Y, S MR 45 (0 FHE Kappa 20304 0.78-0.83 2 [H], iX i
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R AT X — A 55 B I A AR et 8 — B0k, ]ISt S e 1 i B8 A vl 4 10 Ak, MR mT LAAS 0 22 Bl
WS AEAREN AT 3 AL FIEFEE 95%-97%, X FIFERIR T iZ8un Bt — A2 1L I UE A 4% (9 3 S I
PaER. 0 T ITAT (K70 1, NRAER A 81%—88%, JLAMELAL T-HriE # 1A 45 BEAN 2 Bt il 2 [R], 25 R8BI 55 1AL,
NFEHER AL T DA EE 2 .

# 4 UCLDS Fdi4E S it gt $ds

UCLDS#fii 4 i Kappa’) £ AR (%) 2RI (%)
Val 0.82 86.78 97.23
o Test 0.83 88.36 98.02
@y Test 0.78 81.04 95.33
a3 Test 0.79 82.88 96.77
4 X I

4.1 BIEEFIERR

AT H PASERAE 3 AN A% S S0 UE FEHE JR 45 _R50AIE, 4308 TABFACT. INFOTABS F1 UCLDS %4
££. 7E TABFACT #1 INFOTABS $(#ls & 1, — 4 MR xof B — AN h, T — AR AM0T W 2 45 Ridk, T 7E UCLDS #idis
Herh, — kMR T BEXT N 2 AN d . 3 AN T IR A AR R A N AT B T A (4545, 7 TABFACT s gk,
FRE A28 8B B ; 78 INFOTABS F UCLDS £ o, ARl <4 &« R B 8“2, %+ TABFACT
B, BT W5, BiEERNR4E, TABFACT A SR8 24 W 5 s T Test_simple Al
Test_complex 4. 1M} + INFOTABS 345, ‘& WAL - fii B 40 A1 R0 I 2 500 5 3k 1) #f B JEAT T 2 D5 1HI 1)
PEGL, BT LLE IR EE > T @ Test « apTest Fl a3 Test iX 3 A1 4E. 1% T UCLDS i 42, ‘& MAHRL AT . Xt
A R R 1) A1 BEHEAT 22 5 T 36 AIE, 5 INFOTABS 8L, & WIS MHEREE > 4 T @ Test « a,Test il a3 Test iX
3T X 3 AR AENE B 5.

AR SCTEARG 2 T 00 A P A 5, A MER PRV S VA A T S B0 VE R I FR A, ARG R

N
ace = % ZI: sum(f(S,T;) = Ly) @
Hoh, N ZoRFEA BB, sum FIORTHEURFIERAE, O Xm HITRA S PR T BIAR%E L 1.
*5  FrAERER g

TABFACT Train Val Test Test_simple Test_complex
3% 92283 12792 12779 50 244 68 031
FiS 13182 1 696 1695 9189 7392

INFOTABS Train Val aj Test asTest aszTest
ik 16 538 1 800 1 800 1 800 1 800
Lk 1 740 200 200 200 200

UCLDS Train Val a; Test asTest aszTest
ik 13374 1 500 1 500 1 500 1500
Edis 2229 250 250 250 250

4.2 FLINFE

AL (RS 1 Py Torch HEZEHAT, U068 R HIBUE ZEA 1E—4. #4052 0.05 1] AdamW, 76 5256 P i 4
IOUEAE EI MRS 40 X T TABFACT £uds4E, A 16 MER 3k, 24 J21) RoBERTa-wwm-ext-
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large-Chinese BERIZEHER /NG 90 HILAE X H N 1B-5 & E LIE4T T 10 ¥K epoch; %FF INFOTABS il UCLDS
i e, AR B EIEAT T 20 4K epoch. T2, ASCAEH] 8 MAE 13k 2 Fioc#4t. dropout 2 0.6 [ 2
JZ HAN R0 1 g S by B i 7 A St o 28 PR o 6 I ¢ i, A ST P RS 350K 8 1) CapsGNIN AR,

4.3 HiiER

A YRS TR SR 2 A — LA 4 A, e AT143 BIRER T A It s g0 UFT 45 1) = 25 vk, Bk T,

Table-BERT!™: iZF BUH4 JE T M 1O FF S IGAIEAT 45 K04 NLI o) J31, 300 AT B0 41 HKs A P9 2 e 380 o 3 814,
RG] BERT Snfidh Rk -RA AT 228, IR Rk & A5 S RF %R,

RoBERTa-CH™: %% %1 4 if RoBERTa-wwm-ext-large-Chinese Tl Il 24545 710 4 il [0k - e 4% S 0EAT 43 25, AT
MR 2 LR,

ProgVGAT!: iZ MUY T LPA HJEAE, BRI LPA J7 4 AN WRIR AR B 24 ()38 4 e ik 2B 4 b PR
AR 38 X, BT R SRR 42K A ST R 3R T I R B AR B R R e B Rk X, R TR A
GAT *TBRIE . A% FIB 4 FIA 2 AT, HEAT B TN,

SAT!: MEF P T —Fh LT 45 B AY Transformer B2 B2 2 BB SM 15k 8 [ 3 5 0 )2 BR A 20 ki, AT
PR £ERRFAE R A 2] Transformer BRI,

44 RIS
4.4.1 MEBEVEAL

JA3CH 6 JRILT 3 AEdhi 4 L SRR () B AR I, U138 6 BT A AT ) CapsHAN BRI SEA 40T 3%
LR H A B3R5, 7 TABFACT $4E4E L, CapsHAN LRI I I FE LR SAT it 0.08%—4.05%; 1
INFOTABS ##i 45 I, CapsHAN LRI M FE A ProgVGAT i 1.55%-3.22%; #£ UCLDS % 4E I,
CapsHAN HL R I B AP IR FELE BT ProgVGAT it 0.94%—4.73%. IX Ui W T S5 4 PBRVE 385 0 0 295 o A ) o 22 ) 4%
A DA A A ) R B, AR B, AN ST BT AE TABFACT 24 1Y) Test_complex T4 A1 INFOTABS
B 11 asTest T4 134G T B KR4 T, U T8 AT A0 B8 Ji8 4R e 3 A RO (R A 34, IR B 3300 T
FIT A 3 Pt S g T T DA B A 28 A8 ks ) 65 M AN . TS T UCLDS i 4, BT 7E oy Test P4 L ACRIETH B
F, VLR T B AR AL PR Pk B AR HE R (7 e HETR) 5 TR AT W3 MO 3, 3E— 20 U0 B o 2t e ) R T LA R AR 8 %o
TR 1 ZE A

Rk, AR SCKIRN AT IEEAR R, 423 6 P, S F A4 B i R 7%, ProgVGAT i LPA J7ik
HRR A T IR 2 B AR FRIA S, SRR IR e IB A FRIA S R L R 0 0 B 5 MR R AT BOAIE, AF 3 M
P4 ISR T Table-BERT, 3% 13 A b Wik A4 e 113 48 3 8 00 48 8 46 UE e I BAT — 2 (28U TS
T B R IA R T, 75 TABFACT $¥i4E |, Table-BERT (57.84%) /& 55 1 AN F T SCA K g i £
M A IR BERT HEATIRIE 3L 2655 . RoOBERTa-CH (66.97%) & 1F Table-BERT #:fill F A Fff RoBEATa #5715
T BERT AR HEAT I (O FE LR B X2 W] T RoBERTa B 71 % S S I U AT 4% LI T BERT B,
SAT (69.81%) 7 H B IE R 12 Al AR AR ACKAT R A 115 BT R BIREAN S 0H, IR 3L T AR L 25 4 0o)
T BERT 25724 %41, M 7E INFOTABS #E4kE I, SAT (65.89%) /ML BL A 40 Table-BERT (67.17%) (5 Al
52 INFOTABS [ €5 # 8  IC T TABFACT, LA v (1) SR CA% Gl ) i — 28R T BB v 4L i B 73 HL IR0 1%,
AT SAT HAATHAHE B SEELRIMK 2. X UCLDS A4 K3, T H A INFOTABS £ 48 1 3£ 4%
SERIFIL, SAT (72.80%) AL I FIFEALE.

442 WA B A R

h T WA SC T AR AR AE A0VE A BT B iy 44 S T2 PR R e g TR FRT A 80, AR ST T T 9 i S 6

GAT-DP: ZA 4 E RoBERTa-CH [#)3L At 1 FH GAT 24K A7 A7k 400 B B S5 M1, H 02k T I AVEK
A7 IR F I P U RIR (R 2 4.

GAT-NER: B #E RoBERTa-CH At - FIH GAT Hi#e iy 4 s MaE B F M S5 AEAE, H SN T 4458
AASIED oy P55 LA I 1) S
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®6 TEUIRLR (%)

P T4 Table-BERT! RoBERTa-CH™! ProgVGAT!""! sAT! Ours
Val 57.84 66.97 66.37 69.81 69.89
Test 57.21 66.35 66.70 69.90 72.80
TABFACT Test_simple 60.08 75.41 75.31 80.88 81.43
Test_complex 55.81 62.00 62.52 64.52 68.57
Test_small 57.59 67.92 68.13 72.61 76.12
Val 67.17 68.61 69.39 65.89 71.61
a, Test 66.50 67.28 69.17 65.50 70.72

INFOTABS
a,Test 53.06 56.17 58.33 52.78 61.28
a3 Test 52.83 55.39 57.39 53.22 60.61
Val 77.47 78.13 80.73 72.80 81.67
o, Test 75.27 76.60 79.07 72.33 81.00

UCLDS

a,Test 61.07 62.20 64.40 60.36 69.13
a3 Test 73.27 72.73 75.27 69.28 76.27

HAN: 221 4F RoBERTa-CH [)3EAE FRIFH HAN Hli 4045 40 A7 002 R i 44 SE 4 P el 76 3465 420 1D S5 A0 PR ) 544
FRIE, HIRR T MKAF AL R i 44 SR 5 THI DA P BRI 00 485 f R 3L

R SEIG SE WA 7 s, ME P LRI GAT-DP. GAT-NER (R ILEE T- 5445 4855 RoBERTa-CH,
TR T AR S AL (R AR AT 05 43 B PRI i 44 SI A T2 22 1) 7 B R a1 4 A R SC B R 2802k T HAN A5 284 11
FIALT GAT-DP F1 GAT-NER, iX Ut W] T il 7 W RO 42 10 A0 B BRI i e+ s — kA o vk
43T B R i 44 SE OB .

KT SFMEERBESIR AR (%)

it T RoBERTa-CH™ GAT-DP GAT-NER HAN
Val 66.97 67.16 67.18 67.41
Test 66.35 66.73 66.69 66.73
TABFACT Test_simple 75.41 74.19 75.63 76.04
Test_complex 62.00 62.33 62.30 62.47
Test_small 67.92 68.94 68.79 69.04
Val 68.61 68.83 69.56 69.89
o Test 67.28 67.39 68.06 68.22

INFOTABS
a,Test 56.17 57.56 57.78 57.94
aTest 55.39 55.39 56.11 56.33
Val 78.13 81.13 81.00 81.27
o, Test 76.60 80.00 79.80 80.67

UCLDS

a,Test 62.20 63.07 63.67 64.07
a;Test 72.73 7547 75.27 75.47

25 R, AR SO IR RS T A R AN iy 44 SIE ORI 0 A 10 e ) 18] A 35 AR Y I A EAR A2 D% R A i
S SR 1) £ P BT RO (0 S R R SC, AT B8 B 2R ) R .
443 A HAN 5 CapsGNN Hbk (143 %5tk

T BRAEA SCHTAE A 1 HAN BT CapsGNN BB (K145 20, AN SCA8CT T 3 b Sz 56

CapsGNN-DP: %45 fF RoBERTa-CH 5Ll ¥ i 4y CapsGNN 5 28 fry JE Al 15 rd I 38 J2 B 4 FH 1) IS5 AR
2 M %% (graph convolutional network, GCN)P*TTE 04 GAT, FH AR AE A3E 20 W R R 2 A0 Y e e, 5 R FH R
R R AR R R AT TR

CapsGNN-NER: iZ# 8 7F RoBERTa-CH LA FKs i 4f CapsGNN A5 B ZE Al 15 s IR 38 )= B A H ) GCN
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S GAT, JFAF iy 44 9 A B Pl Koy el Rt 5 s JIRHE, e J R P AR FD ey 5 SCAS 7 EAT T
M RS A5 R WK 8 K.

%8 HAN. CapsGNN LI il sz 45 51 (%)

pIEEE S T4 RoBERTa-CH"™" HAN CapsGNN-DP CapsGNN-NER Ours
Val 66.97 67.41 68.44 68.85 69.89
Test 66.35 66.73 71.77 72.36 72.80
TABFACT Test_simple 75.41 76.04 81.84 81.31 81.43
Test_complex 62.00 62.47 66.83 67.98 68.57
Test_small 67.92 69.04 75.66 76.88 76.12
Val 68.61 69.89 69.56 70.56 71.61
a; Test 67.28 68.22 69.72 69.72 70.72

INFOTABS
a;Test 56.17 57.94 60.33 61.56 61.28
a;Test 55.39 56.33 60.61 59.33 60.61
Val 78.13 81.27 80.40 81.20 81.67
a; Test 76.60 80.67 79.00 78.47 81.00

UCLDS

a;Test 62.20 64.07 64.53 63.93 69.13
o3 Test 72.73 75.47 75.20 75.93 76.27

M 8 AT LA T PRI () R IR A BT S IR o 22 P 45 1) HAN 28, IX 3] T CapsGNN
AT BB ey J0L S SCASRFAE b (05 3. () N BT SR A 20 ) R IR A A T 3 P e ) L 3 T Y s A 1)
CapsGNN B, SXAF B T HAN AEHTE R H 18] 45 16 S BUSC AR AE 77 T A R
4.4.4 WA B rh DX 4 1 R A 2R 00 A 8

ST U S A P X 43 1 R0 S A ROV, AR SO S B b R PR R A AN 0 LA DR 4, R A 7)1 43 LR
iy 44 SRR F [ TR AR A B 1 DA g 0 bl S, SR AR TR A AR 1 SR 5 B A7 AR A7 Ry 2 7Y
Ty 4 SEARRAVE AN X 4y, %890 4 CapsHAN-SameEage. S256 45 Rk 9 fiows.

RO TIPS BRI (%)

Hntk T4E CapsHAN-SameEage Ours
Val 68.77 69.89
Test 71.20 72.80
TABFACT Test_simple 80.31 81.43
Test_complex 66.73 68.57
Test_small 75.71 76.12
Val 69.89 71.61
o, Test 67.67 70.72
INFOTABS a,Test 56.50 61.28
a3Test 56.33 60.61
Val 81.13 81.67
o, Test 79.67 81.00
UCLDS
a,Test 65.93 69.13
oTest 75.07 76.27

M9 AT LA H, X A3 1RSI BRI T B0 DX A3 IR Y, R ST Ay L ASE 28 1 B g R i X 49 A ] 288
TR RJEARAT D% R AN 48 SEAR A =T, FRIE T T X o 1A 28 10 A 5k
445 PX HAN B 250 L 158 m

0T AR HAN b 240 L 6 5238 85 A 52, AR SCor AN IGAE T L oA 1-5 I BB R I, 25 R 10
Ji7R.
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85
80 | ,\_____...------"""M e @
_I5r
g 70+
<
65t o+ Dev e
- Test
60 | @ Test_simple 60 F
- Test_complex
"""" Test_small
55 L+ - L L 55 L1 L )
Layers Layers
(a) TABFACT (b) INFOTABS
85
75+
9
5 701
B T T
6ste ™ T
- Dev
60 + ~#- a,Test
o~ a,Test
asTest
55~ .
1 2 3 4 5
Layers
(c) UCLDS

10 JZHO TR K52
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M 10 FnT LA 5N, BEAE HAN B E L (K88, BRI PERE S EIHIa TR, IXRWRAE 5 BEAE In 5 44 J i
I 2% 20T LA e CapsHAN FRHEERAE ). (EUR 0 2 B B KR IR, W] RESs 3 S50BS R E il 3L, 3k 1 vy DL HE e

2 JRAN AL AREA THE R,
4.4.6  MIRECHE G A Ak

FEX] TABFACT S SCHUIE G dE AT o SCHE IR IR A, 28 068 P R BRI B mh A AE — SR R 930

([P

FRF AR W R P b SOOI 2R AR T AR HE ST I I R IR, BT DAAR SO X S8 A R AT T R e MU B . 2 10 AR H
RoBERTa-wwm-ext-large-Chinese ¥ [B 1 5 £ 48 S AT 3 S B0 UE IR0 b, MR n] LU H g DLJS AR TS (1) 2R TR
W EARTE, XS UE T % TABFACT Hh SCHUR S HEAT 68 (14 20 1

10  TABFACT P& g Jaxf L SEg 45 5 (%)

K i/ 5 Val Test Test_simple Test_complex
P 66.21 65.99 74.40 61.85
Y 66.97 66.35 75.41 62.00
5 % 8

ARSCWEIT T AN AR EEE AR 78 20 PR3 AR i L T rp SRR RO P S S0 IE. AR SCER Y TR A
W D rh L O RESE. I AESER ] HAN F1 CapsGNN R 78 73 F T BRI K 45 K RT3, DL Ay 3 T30 % 1 S SE R0 E
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EIEE Mt TRl o8 AR

BEAIRLEE I HERL. BRILZ Ab, AR SCHEH T — IR T WA 035 5 B By 44 SRR I S ) PR S 5 2%, 125 0l
IR TR T R 11 B A28 N 1T 8 S B 70 P 4 B R ) . SR &5 SRR W, ZAEZEAE T IR 1% TABFACT. INFOTABS
UCLDS X 3 AN S v Bl 2 30 BS T SR B, FINHIE W] 73X 3 M Edhide BA W 22 21k, %1 UCLDS ¥
8, ASOUR I Fh 5 RN 2 R A G & AT A PO ARV R T — B0 1150 o SO AR 10 TR 508
FAEL I NP ITHE G I B R DAL, R SRR 0 RS SR B BT AR B SCARREAE T, R BT v Y
BUARAR SCHEZE o 1K) A% i 25, 75 78 20 429 MR B 2 A5 511 [R] I S8 % 1) 85 ) T P 25, AR I B 400 55 11

g,
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T BT T e 5 2 RS B (W HE SR 0. WURTE RGP H T 20 K A — P B8 B, A S Hbrad — k. 8
B 5r S BAR TR

(1) fAj AR (simple lookup): 1% /& — AN A HER P F] S 100, T80 A 0 ek 0 W 3% v PO JE T J ).
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WA ZAT, AR 45,
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22 IRAP AR FHrr IR e K

(3) HIHHERE (common sense reasoning): X FPHERE 5 AR AN IG5, 15 IR0 WIRZ Fh, A SO X
PUHEHLEAT AN 5

o ] TE A 0 T T (1 3 U 40 S 03 hy i P 9 R iy 42 SE AR A R ] U R el o A 1 4]
VBRI SLA],

A Q] << T AR b 2. TR T A SRR, AR R T ) i 44 SRR e R AR, N < AR
ARSI U i SEU B A 4K

o 7 AR HEFE: ATARD 0} - A P 25 (1075 2 08 7 122 J8 13X — o B RS 200 I VA8 S0 i) 5 5 S ) 75 2 3 A ) 3 P
FPTR ST, AR SCHOK A 0 75 58 .

o THFLGTTRHE R 1 S HE B v S0 BB AT S A0, B, <R BAAN S NP IA TS, T ks As B R A5
IXLEAR,

o B 6 R HERE: ATAAI 9 B B 06 T B0 T M B0 8 T IX — 28, IXPpfE R o R A S R I gt
BRI 2R A 00 R HE AL HE 0 R P B T AT UR L SRIDME S — RYVBUEIE FARAE; Sem BB Bkt
B ATHE, B AREAE . B MEZ 28, LLBHERE T 202 B AT EUE LA, T NPl

o I [0 5 R HE s AT A9 S T sF [0k (e 4 B0 R B 10 6 VR g e P e 13X — 2. il <120 434l 24 22
/IO BEE 7 R R A

o W X RIMEHL: AT S AL E R IHERLER B T 1X — 2R, Gy (Pl pLIR) () =3 o iR,
B BRIRIS YRR A% B - 5 9558, A G- IR SF W & T (B FLiky 1) E sz .

(4) A HEFE (complex reasoning): A S K 3 FhEL 3 Fp L EAE SR BRI HEERRR ) B A, X PR
LENGSESEE =P S 2K, A e BUE AT

B(1975—), 5, {4, #¥%, WtE T, CCF
Tlb oy By, E R ITAIE O ARV T AR, B
EENN €/ N

BIR(1992—), B, 1, CCF 244 i, 15
WFFTATEA FARTE 75 AL EE, HLasa: ).

BRF(1998—), Y, Wik, LEHIFTEN A
SRVE T A0 B, HLARY: ).

(1999 —), L, Wi-HA:, BTN H A
AL, VAL = R
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