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Fact Verirication ¥ 1%, claim IZFR o 7B HA & £
NTORVWLEHET 2 XA 7 THY, HEITHE
HEMEMBT A AT v T, MBINIEHRICE
D& claim DEBEHET S AT v S THKINS.
R T, REHEOHAEZ D 5720, Hik
75 7%ERL, B HEENL—AR=ZATITIH
EZRRET 5. FACTKG 7 —&Xt v MZ X2 ERT
i, V= R—=ZXDFETETNAR—ZADFEL A
LOREREMNE LN, BT, L—AR—Z2DHE
THRE LR 5, EHROHGE Y L% iR UCHlE
AT BRI OWTHRT 5.

1 XLCHIC

EFETIER S TBERMOIEHDPEATED, Fact
Verification DFRE D3 E £ - TW 3. Fact Verification
YiE, SHERNCIE LW claim 12, R 2ERAE %
NTWhRwhr, BMRINZINRERICED W TH
ETBHRRAZTH S [1]. HEHERICT ¥ R b2 F]
A3 2Fik[R] S, ZEFMHT 2FEBNIIFELT
WBH, W7 7B WIS DEATY
N (4. HERZ 7 7 AW BEE, entity XN
%/ — R & relation ¥ MHIN 2 v P %EHEA
VI k D, BIRLSLTWVHIERLE RS Z
YW T &S, Fact Verification I2BWT, HERMWD
R, HEDEHEMEZHEIRT 2 L THEIWR 5.

Fact Verification DRKEM BT —X v b2 LT,
FEVER[5] 23f#fE£ L T\ %. FEVER IS ERIEHR L L
T Wikipedia Z#-> CTW3%. FEVER ICHDfHA TV
5% DY AT LIZ, MEBIEHRD S EREZIIT T 5
W, BUS U2 1E#ICEED W T claim O EAH]E %
FHOBEOMAIC=2—FLETALERH VTN
[6]. ZTHHDT AT LI, HIERM & HERR %
R ZEIETE LD, HERMD HHERMRICES
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FCTOEEDBERMENRIT 2. Fact Verification TlX
AN EETH D, RKHEE L —ILR— XTI
W, BIANEEED B Z e AEE L.
HELINET—ER—XATHLIHHBII 7L
V= _—Z2DHEFAED X &, Wik o 7 %iE
H L7z —ILX— 2D Fact Verification 23fTH LT W
%[7,8. L»LINBHDOFETIE, ks 7%
RAZU TR TA—AZEELTEY, Mk
75 7 DEFDD - 725G ETHICHNEETH 5.
ARETIX, HF&27 27 7 D entity < relation IZfKFF
LR WHENL— V2 HFER L, 5Ek7 7 7 OFEH
WIS TE 2L =L _R=2ZHEERITD. ZDL—)b
¥, FACTKG[4] TERI Nz, HZ 7 7 DI
BbET claim O HEZEIC/ER L. FACTKG
7 — &+t v b, OpenDialKG[9] D EERFEETIX, £
THNUR—=ZADFHE L AFOMBLZER L. —7
T, HEk7 2 71232 { L — )L T Fact Verification %
15 ECRRE Y 2 %, HECUINT 2 HIESHEED
RIFk bV 7L s 2 HB IOV Tz TS .

2 FACTKG

FACTKG(Fact Verification via Reasoning on Knowl-
edge Graphs)[4] 1%, AEBIEHICHIGK 772 7 2 H W
7z Fact Verification D72 D7 —Xt vy FhTH D,
claim %, HEICRBELFGK S 7 7 DMEEIT XD 4
DD HEFH X 4 7 (One-Hop, Conjunction, Existence,
Multi-Hop) 127758 L CTW3 (£ 1). claim 121X, SOP-
PORTED 7> REFUTED @ 7 NADMF 5 I TV 5.
7 NX)LDHS SUPPORTED T® % claim D —"D® entity
Z Rl D entity N\ & [EH#LF 5 Z & T, REFUTED 23{E
X4 3. One-Hop IZDWTIZE, claim # O relation
BEVPITONGEDDH 5. &XA TN L EEE
(not, no ...) A I NG| & A S LTHbhdZ
bHD, i8S oDHEERE A T 0D 5.

1. One-Hop: Hlf& bV 7 L—OTHIETEZHD
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®1
c: AIDA Cruises, p: Papenburg, n: New York)

FACTKG 128 2 #im 2 4 7 [41(rl: parentCompany, r2: Builder, r3: Operator, r4: location, m: Meyer Werft, s: AIDAstella,

Reasoning type Claim example Graph
T
One-Hop AlDAstella was built by Meyer Werft. @42,@
. . AIDA Cruise line operated the AIDAstella which T3 Ty
Conjunction was built by Meyer Werft. @ @ @
Existence Meyer Werft had a parent company. @L
Multi-Hop AlIDAstella was built by a company in Papenburg. "2 NS "4 ,<:>
N
j ti . .
8\(;:; ;lgzlgm AlIDAstella was built by Meyer Werft, not in New York. @ "2 o :),ff},,,@

# 1 D 21THTIX, (AIDAStella, builder, Meyer
Werft) 3F1E 3 4L SUPPORTED & 72 %.

2. Conjunction: HEBOHGF MY 7LV THETE %
b D. 31THTIE, (AIDAstella, Operator, AIDA
Cruise), (AIDAstella, Builder, Meyer Werft) @D 2
DPTFE T UL SUPPORTED & 72 5.

3. Existence: claim H' @ entity 73 5 & @ relation
EROPESIDPTHETEZDD. 41TH
T X, Meyer Werft 2% parentCompany % 3 T I1X
SUPPORTED ¢ 73 %.

4. Multi-Hop: Conjunction {23\ "T, entity 53—
HZLFEICEBRINRATWS B D, 51THTI,
(AIDAstella, Builder, x), (x, location, Papenburg)
DHJTOHG ~ V TN &7z x BFAET U
SUPPORTED ¢ 7% 5.

Negation 1%, T 5 4 DDHEFH R A 7D claim 1T
LT, MEREZHAT S I TERENSD.

3 REFE

Type Predictor, Negation Predictor, Relation Predictor

CAFICEDER L2 — L TR XN S.
Predictor D1%El

TR T DTl #5T, BERT[10](bert-base-uncased)
Z H W 5. Predictor O #Elg % X 1 1IR3, Type
Predictor, Negation Predictor (X5# 3~ % /L — L % IRIE
T 57D H3 5. Type Predictor 1%, claim 2358 1
D2~51THD X DHiw & 4 FIT%A T 202 0
M & U CHIE T 5. Negation Predictor |75 /E7E D
FAZINTWE2ZHET 5. Relation Predictor i,
claim, [SEP], entity Z#&& LT Input & L, HEIZ
B FG7Z 7 LD relation & < ILF T X)L E
ELTTFHIT 5. claim IZ& £4 5 entity 71 Input
PYERL L, FHIX A7 relation Z 2 TEDEY L —

3.1

aryky PR ETAS.

3.2

L]

L]
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=REHEIL-IL

One-Hop(IX] 2(a)): claim F1 D entity 2SHIFR T T 7
LFTEEMEET 20 EMAET 5. X 2(a) T,
AlDAstella & Meyer Wreft 23 H13% 277 7 b T
BLTVWA2EMEEL, FEERICHE L TWRf
ERLTWS. FEELEWEAIR, oM
FU FA%E Y LI claim BER IR TWS L
FE L, THl%Z REFUTED £ 3 5%. K2 Dk>
12, M3 25EX, #iE L7z relation 23 L —
avty FPRIEEENTWENPEMIEL, &
FNTVAUXTHI% SUPPORTED & §5%. ZOD
HIEIWIZ LD, claim 23 entity [A - DBERMEEFE S
BEIHMINTE 3.

Conjunction([X] 2(a)):One-Hop ¥ [FIFEIZITS.
Existence([X] 2(b)):claim #7®D entity 235D relation
FETHIS L, R 3BT 3 relation BSTFELE L
7=, THl% SUPPORTED ¥ § 3.
Multi-Hop(IX] 2(c)):R ZMiNFEF 2 % Z & Tl <
A %ZERT 5. claim F D entity 20 5 fER S R
THEKZ 7 7 DR ZEITWV, ¥ 777 7%
85 5. 2(c) DIFEEX, R 7 builder, location
ThHh, WOEZ 2 Z T2 EDERH A
EREh, T 7 7 DERET>TWS. §
NTOD entity Y777 7 HN25E, 7
#8% SOPPRTOED ¢ 3 5. &8, HHREOKRY
TEE 3 TEET 5. chiE, F—&tv b
FACTKG 2B 2l KDKy 7R3 THD,
X5, BIKHEIC=Z 2— S LEFT L2 WA
WDT, ANAJEEN—2Z > D EREZEE T 34
BWRWT=DTH 5. 12720, BREHHIILT
X2 &, claim F D entity BRI WG AETD,
MUY 777 7ICBHNLMERPELRD, HBE

Ui
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One-Hop)
Conjunction

| Type Predictor |—> Existence
ex) Multi-Hop Using rule: One-Hop without Negation
I AIDAstella was built by Meyer Werft. | Negation Predictor |_; d'_n.ua>
False
| Relation Predictor I—>| Builder, Creator, ~Builder |- Relation set R: Builder, Creator, ~Builder
Bl 1 Type Predictor, Negation Predictor, Relation Predictor IZ & % i# /L — /LIRZE & relation &5 DTEH.
(@ : (b) (c)
I AIDAstella was built by Meyer Werft. I ' I Meyer Werft had a parent company I ' I AIDAstella was built by a company in Papenburg. I

build
e

1 1 .
Graph Check Graph Check I Make candidate path from Relation Set I
1 ' ¥

; [ Tbuilder, location], [location, builder] |
Eererwed | .

location

builder

No I 1

AlDAstella >— ~ /7 = T

All entities are connected? =
I I Is “builder” or “parent

] Yes No company” in Relation Set
I Is “builder” in I
Relation Set R? Yes
4 ves i Pred:SUPPROTED

Pred:SUPPORTED Pred:REFUTED |

i No
| All entities are connected? |

1 Yes

Pred:REFUTED |
- Pred:SUPPORTED  Pred:REFUTED

B2 n—X—2R1Z& % Fact Verification A% HIE (a)One-Hop,Conjunction(b)Existence(c)Multi-Hop

PETRTE2VRIDD 5.
REEZ/RT 7 L — X ('l imagined that”, I wish
that”, ”If only”) 28 & £ N 2 HH X, THl 7 ~NL
SUPPORTED & REFUTED % < #x X %. Negation
¥, One-Hop & Existence TlX, X2 OFHIZ %
JX#5 X ¥ %. Conjunction ¥ Multi-Hop DL — L1l
EERNCEHT 5.

4 28R

41 R—=XF1>

~N— 25 4 >~ (Model Based) l%, FACTKG[4] DX —
274 v EAVS. &7 7 7RRIEIRBEFED
Multi-Hop & FIFRICAT 543, 27'9 7EHRICHER K v
TELTHIT . WEINY T 7772V,
77 A VF a2 —= 2 X7 BERT(bert-base-cased)+
TR TR ACHIE SUPPORTED/REFUTED #4175 .

42 T—=R2ty b

FACTKG[4] TEH SN /T — &2ty b &
OpenDialKG[9] Zffi 3 5.
FACTKG D #Fifli 7 — Z 11 B W B R HF% - v
TAPMNEENTOWRVDT, MiET — X% 77
B U7 BMEE 7T — & & 3Rl 7 — X ZAER L 7.
OpenDialKG &, R 27 7 7 1CH D MEl7T— &
ty FTHB. MilEREY, 24U T 205, IO
BICHOWHRZHE N IAanffEahTtwn b,

COREEHENMBELE LTHWS., RRDIGE%
SUPPROTED, &ZEH D entity % A D entity ~\ ¥ &1
L7%ddD% REFUTED & L7:. ¥/, R—X74
DRMHEER T DFE e, RIKOFHEIZIX, 5%
NTWBHEE Y ZAHDETD entity DSILEITH
NTw2dbo0srHVWE. #iwx 4 7 LTI,
One-Hop & Conjunction L 2*fZ1E L 72\ D T, Type
Predictor [ZM VW, BEFEOHAIZ S A THAEL
DT, Negation Predictor b W2V, X=X F 1 ¥
WKBF25y PG EMEEZ 5.

43 FHEISIE

T Z AV ED < BZRIERRER (LA) 10
Z, FEVER Shared Task[11] {272 5\, Relation Predictor
DB E, HHRMRBEIMTARVE L, REHER
D ¥ 3 % Evidence Enhanced Label Accuracy(EELA) D
M Z1TS. R—=2 74 >TlE, &y 7 FHIKICT
L Fzhky TR-D, BEBARYy THED /A
GEWTBHHERD & LTS . BRFIETIE, Type
Predictor 233% o 7235 & D HIERD L LTS . 772
L, One-Hop % Conjunction %* Multi-Hop, Conjunction
% One-Hop 2» Multi-Hop £ 22 581X, &4 7D
N—ILEHEHRRER DT, FFET 5.

4.4 REREER

FACTKG I BT 2 FEBREREZE 2 13T, 188F
B, R=X74 Ve FAEBEOREEICR>TWS.
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2 FactKG 123817 % Fact Verification IEf#3. Nor I Negation 72 L, Neg i&H h OFERERT.

One-Hop Conjunction Existence Multi-Hop
Nor Neg Nor Neg Nor Neg Nor Neg
Model Based LA |0.9230 0.8932 | 0.9120 0.8641 | 0.7823 0.8007 | 0.7721 0.7678
EELA | 0.7423 0.7509 | 0.4703 0.5923 | 0.7823 0.8007 | 0.2999 0.3679
Rule Based(Ours) LA |0.9301 0.9003 | 0.8842 0.8447 | 0.9440 0.9710 | 0.7165 0.7047
EELA | 0.7258 0.7616 | 0.4699 0.5194 | 0.9440 0.9710 | 0.3292 0.3109

Ihhs, L—AR—ZDHEIZLD, ®EHEIZ
ELETOTOLR% XV LDD, FEDHE
RHTETVWBIe9h5.

—75, Conjunction ¥ Multi-Hop Z Negation 235 ¥ 41
BHATIE, R—=RA T4 VITHNTHEENMERLT
W5, BHolflzRELLE A, BEEDE
fEZHEZONTORWH S D7D, 77—
Ta UPHEES TV A HS —ERRERTE . Bl
¥, “The Accademia di Architettura di Mendrisio is not
located in a country led by Johann Schneider-Ammann.”
£ W9 claim IZ2WTIX, (Accademia di Architettura
di Mendrisio, country, Swizerland), (Johann Schneider
Ammann, ~leaderName, Swizerland) @ 2 -2 @ Fl ik

MY AR RBEE XA TWA. (Johann Schneider-
Ammann, ~ leaderName) @ edge entity (&, Swizerland
DATHDB. DFD, ZODclaim DT X)LIZ
REFUTED T & %\ %7273, SUPPROTED & Z N/l
BEEXNTWSE., ZD2o00H#iwEA 7, 7/
T a Y TEARPEMTH D, Tty
+ DREEDRNEETH 5.

OpenDialKG T, REBFEOABIVITLD RV
R oTWD (£3). LaL, ABIOIERE
DL =R — 2 WZER B GIETH 5 5, FEBICHOW
T T = BBV VREEZ D, REFIEIPR—
A4 EHLT, BT LHBENLRTETHS LF
BEARWV. UL, REHERDOEYE T — X018
LTWBEBETDH, L—AR—ZXTHIUDHEA]
RECTHHEFRD.

5 I—=ILR—ADFBELXILE

401X FACTKG DX 4 7 Z 2 i — L &4k
L7223, BEOHGHR A THIET o 7= claim 1X¥F)
ETERN., Z T, claim2»5HE7 27 7 % E#E
ERTEIENEZIOLND. T —RRN—2A L DEH
DL AIREE 2 D, Hdwmx 4 THIE S ANE L R
5. 1272, BEENPEENDIGEZ, BEEDLER
THEITZARNDT, SHEd &S LHdmz 4 Tl
DNL—ILTHIET 2REND 5.

F/z, V= R—=ZATHET 2 LTHEIKRZD
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# 3 OpenDialKG {231} % Fact Verification 1Ef#3

One-Hop | Conjunction
LA 0.8695 0.7660
Model Based EELA | 0.8243 0.6390
LA 0.9901 0.9788
Rule Based(Ours) | por ) | 00457 0.8404

&, Mk 7 7 ETHEPIRDOLNZHETDH 5.
il 21X, “Tokyo Sky Tree is taller than Tokyo Tower” &
W9 claim 2 HE 3 5121, (Tokyo Sky Tree, height,
634m), (Tokyo Tower, height, 333m) D D DK +
VDol EITo THEZITOLEN DS, L
L, ZEONL—)LTiE, HIC entity 2SFI 7 7 7
ETRHAL TV LENZHELTWEDT, 0
D claim ZHET 2 Z 2 IXTERW.

A3 ¥ LT, Link Prediction |2 & D relation %18
Ms2Ze8EEZ 6505, (Tokyo Sky Tree, height,
634m), (Tokyo Tower, height, 333m) 225, “taller” &
W 5 relation 2B HIT & % & HE T Z4UE, (Tokyo
Sky Tree, taller, Tokyo Tower) & WS HIEK MY T L%
TERPTREIC 72 5. ORI NV T A ZRIERT % &,
one-hop D)L — LS AIREIC R D . L —ILR— X
THIEA T 2. Link Prediction 121X, GPT-4.0 DF
HAZEELTWS.

6 HHDOIC

AT, M%7 72EHL, —=2—7
NETLVZHOWTHEEERLZLV—LMITEoT
Fact Verification D&Y EZIT S HIEEIEE L /-
FACTKG, OpenDialKG 12 & 2558 TlE, ET AR —
ADFELFFEL LOMREZE NS Z e 2inho
7. Fl, V= AR—ZDMETH B, Wi T 7
LTl ENS X5 BBEEEZRINT 220 DFik
¥ LC, Link Prediction |2 X 2@ ZIRE L= &
‘X, ZOXIRAERT 7 7 LRSS FED
F—&Rty FEERL, ZOFENE»EMELL
720, L= vBEROTb e LT, XX EITS Z
EHEZOND. HXREIMIZELD, entity DD
B R IR, HERX A TOHEICHHTE
D, Multi-Hop RED 7R v TEOMEEDLITA 5.
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A Conjunction BEEBARDIL—I

0}

AlDAstella MeyerWerft ‘—tPred:REFUTED
Yes
AlDAstella MeyerWerft ‘_, If “not” exists between “AlDAstella” == Pred:REFUTED
and”MeyerWerft” in claim No

(il == Pred:SUPPRTED
iii

If “not” exists both between Yes

AlDAstella MeyerWerft ‘—» “AIDAstella” and “MeyerWerft”, o Pred:SUPPRTED
bet “MeyerWerft” and “New York” | NO

| e e i o YO e pred:REFUTED

(i)

AIDAstella was built by Meyer Werft,
not in New York

I Graph Check

B3 N —lX—RIZ X% Fact Verification HA&HE T Conjunction \ZHEENHHA X N2 GE

FACTKG LD 7 =%+t v MZEDE entity B 3 DG THAZITS. Claim D entity DEZRG ST 2 2218
AEL725E, M3D K53 DDBETINRHS. () DHE, INTHET2ICHELLT, claim P TEE
LTWbZ2IiZh5DT, THl%Z REFUTED &3 5. (i) DX DI, —DD entity DAFES L BRWEHEIE,
BEGEDMNBEIC K > TTPHNRR L. BEIED, Meyer Werft & New York DRICH 2551, o 7R %E
BELTWS Z2IZ#25DT, FHl% SUPPORTED ¥ §5%. ONMEICHEEDND 25E1E, ELWEKRE
HELTWEZ2IZHRBDT, Tl REFUTED ¥ ¥ 3. (iii) DGEBFEEICE X, TXRTO#E- BRI
WU CHEEREDFAET 25512, Tl SUPPORTED ¥ 3 5. 28, HEEDHEHHICIE, F—v—F
v F I EHCTREZITo TV 3.

B Multi-Hop BEFBARDIL—IL

| builder| | location |
=3 Pred:SUPPRTED
builder ’

(i)

: —
Fentity TR AR |__Graph check | | buider | . | location | => Pred:REFUTED
relationHs AIDAstella @

B4 L— L X—RIZ K% Fact Verification H &€ T Multi-Hop IS & EFEDE A SN2 E

AIDAstella was built by a company, AlIDAstella: builder
not in New York =) New York: location

entity 82, Ky 1 DEETHHEZITS. 4D LS51Z, Ve—yaryty FEENRT BRI, & entity
T, Relation Predictor 23 %l L 725 & fER D E > relation ZHUS 3 5. d LR DHERDE W relation &, D
entity 2581 27 7 7 L TR LWIHEE, KITHERDE W relation Z BN, Z D relation THIFKZ 7 7 2 HRER
L, edgeentity ZHS T 5. E&EEDEFRL TR entity 23FFD edge entity 12 & > TFHIZZE(LEE 5. (i)
D &SI, BEBEDEBRL TWARW entity(“AlIDAstella”) 23, il L TWW7 W edge entity 20854, FiHl%
SUPPORTED ¥ § 5. (ii) D& 512, i3 2 b D LD edge entity ZF5/z 72 Wi5E1E, Till® REFUTED & §
5. £7z, H L claim D entity DM T ICHEEDHE T 554G, Tille SUPPORTED & 5 5.

EELA ZEIHE T 2%, £ > 7 4 7 1 TEIR L /= edge entity ZIRE T % 720 D relation 53, EfED
relation ¥ —H T 20 Z2 MR L T\ 5.
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